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To Charlotte 



In the time that has elapsed since the publication of the first edition, signifi
cant advances have alte red the way we care for surgical patients. Continuing 
progress in surgical critical care enables us to operate an older and sicker 
patients. More effective means of maintaining adequate circulation and oxy
genation in the face of sepsis and other complications continue to reduce 
surgical mortality. A striking advance in the treatment of postoperative sepsis 
is CT diagnosis of abdominal and thoracic abscesses combined with CT
guided percutaneous catheter drainage of these abscesses. With these ad
vances, a skilled surgeon can perform a pancreatoduodenectomy or a hepatic 
lobectomy with a mortality rate between 1 % -4 % if no technical errors have 
been committed. 

In short, with proper technique and good surgical judgment, complications 
are avoidable. If we are to achieve the lowest possible mortality rates, atten
tion must be focused on surgical technique and methods of teaching surgical 
technique. This pedagogical problem first came to my attention in 1967 when, 
in addition to training my own residents, I accepted the assignment of teach
ing fourth-year residents from the New York University Medical School who 
began rotating to Booth Memorial Hospital (now the New York Hospital 
Medical Center of Queens) for aperiod of two or three months each. Since 
then I have guided residents through more than 5,000 major operations. It is 
obvious that we surgeons perform many intricate surgical maneuvers intu
itively or automatically. Good teaching in the operating room, however, re
quires that the preceptor analyze and demonstrate the best way to perform 
each maneuver. He must also determine the pitfalls and danger points of each 
step of the operation and then articulate a strategy that will make the opera
tion safe and efficient for the resident. This task prompted me to write this 
book. 

Each operation described in this atlas is preceded by a brief review of the 
indications for, and the concept underlying, the choice of the procedure 
among possible alternatives. Following this is a checklist of the main points of 
preoperative care, then a list of pitfalls and danger points that require the 
surgeon's advance planning if success is to be consistently achieved. Immedi
ately preceding the description of each surgical technique, I have written a 
section on operative strategy that analyzes the danger points and errors sur
geons are prone to make; this analysis is accompanied by a detailed account 
of the maneuvers to be employed in avoiding these pitfalls. 

For this se co nd edition, I have revised every chapter that required updating 
owing to new developments in surgery. A new chapter devoted to laparoscopic 
cholecystectomy thoroughly discusses the danger points of this operation, with 
special emphasis on the means of avoiding damage to bile ducts and major 
blood vessels. Another new chapter covering hepatic resections was contrib
uted by Dr. David M. Nagorney, who has vast experience with this operation 
at the Mayo Clinic. Among the chapters that were extensively revised or 
expanded are those that cover surgery for reflux esophagitis (including the 
Collis-Nissen fundoplication and bile diversion operations); esophageal carci
noma (including transhiatal esophagectomy); esophageal perforation; pancre-
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atic carcinoma (including pylorus preservation); groin and massive ventral 
hernia (including Shouldice and mesh repairs); mucosal proctectomy and 
ileoanal pouch. Because this new edition is published in one volume instead 
of two, the order of chapters has been slightly reorganized for the reader's 
convenlence. 

This text is not a compendium of every operation ever devised. For each 
disease state, I have described one operative technique, one that I have found 
to be valuable and safe when performed either by expert surgeons or by 
residents. Alternate techniques are included only when indicated by variations 
in the anatomy or pathology. This policy has provided the space required to 
describe in meticulous detail each operation that is included. Discussions of 
postoperative care and complications are limited to those points that are perti
nent to the operation described. Methods of preventing such complications as 
thromboembolism or atelectasis, wh ich may occur after any operation, are 
not discussed here since whole texts on these subjects are available. 

The descriptions of operative technique have been immensely aided by the 
excellent illustrations of Mr. Caspar Henselmann, whose drawings are based 
on actual observations of the operations. These illustrations are neither styl
ized nor idealized, but show the surgical field as the surgeon sees it. The 
drawings take the reader through the operation step by step. To further the 
teaching effectiveness, I have not separated the written description into text 
and captions, but rather provided a single narrative that follows the illustra
tions and explains those points that an illustration cannot show. Citations of 
figures are set in hold type, and the elements of the book are arranged so that 
related text and illustrations are always on the same or facing pages. 

As with the first edition, considerable space is devoted to complicated 
operations, such as esophagogastrectomy, pancreatectomy, and low anterior 
resection, to enable both the surgeon in training and the more experienced 
practitioner to study in detail those operations that he or she will not perform 
every day and that are fraught with many technical pitfalls. For the surgeon 
beginning training, I have presented in Appendixes A through C the basic 
principles of foot, hand, and body stance; the use and abuse of various instru
ments; and the fundamentals of dissecting, sewing, and achieving hemostasis. 
Since brand names of surgical products and names of instruments vary geo
graphically, an illustrated glossary (Appendix D) is included to explain these 
items. 

Almost none of the re cent American atlases of general surgery has been 
written by a single author. It was not a lack of humility that led me to 
undertake such an awesome task. Rather, it was my observation that when 
many operative techniques by multiple authors are included in one text, the 
reader is confused as to which technique to use under which circumstances. I 
ho pe that my description of operative techniques and strategies that I have 
found valuable- both in my practice and in teaching-will prove helpful to 
the reader. In writing about surgical concepts and techniques I have tried to 
indicate which statements are supported by data and which are still not thor
oughly validated. The references at the end of each chapter were selected 
primarily to elucidate areas of controversy; a more exhaustive bibliography 
would be beyond the scope of this book. 

Acknowledgments. I would like to express my gratitude to my associates in the 
Faculty Practice Group of the New York Hospital Medical Center of Queens 
(formerly Booth Memorial Medical Center): Doctors Kenneth M. Rifkind, 
James W. Turner, Fredric I. Weinbaum, Howard I. Tiszenkel, and Simon 
D. Fink, all of whom engage in a continuing pursuit of excellence in surgery 



as weIl as teaching. Many hours of discussion have polished and refined all of 
our surgical thinking and analysis. Caspar Henselmann, whose illustrations 
for the first edition of this work were cited for their exceIlence by the Associa
tion of Medical Illustrators, has contributed many new drawings that clarify 
the teaching points in the new text. 

Words cannot express my gratitude to my wife Charlotte, without those 
support and understanding this work could not have been accomplished. 
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Foreword to the First Edition 

This surgical atlas should be of great value to aIl clinical surgeons, both those 
in training and those in surgical practice, and Dr. Chassin is superbly quali
fied to author this work. During more than three decades as a member of the 
faculty of the New York University School of Medicine, he has taught count
less residents many aspects of the art of surgical technique. One measure of 
Dr. Chassin's unusual teaching ability is that he is both Professor of Clinical 
Surgery at N ew Y ork U niversity and Director of Surgery at Booth Memorial 
Hospital where our fourth-year surgical residents have rotated regularly for 
the past 12 years. Booth Memorial is the only hospital outside the New York 
University Medical Center to which New York University residents rotate. 
This simple fact weIl underlines Dr. Chassin's remarkable capability for 
teaching. 

When a surgical complication develops after an operation, two or three 
possibilities should be considered. First, of course, was the diagnosis correct? 
I( it was, then the cause of the complication is usually either an inadequate 
operative technique or a flawed concept underlying the selection of the opera
tive procedure. When the surgical technique seems faultless, a postoperative 
complication would strongly indicate that the concept was erroneous, albeit 
cherished perhaps for decades. 

Unlike any other atlas on operative technique, this book specifically dis
cusses the conceptual basis of the operation as weIl as the strategy that will 
help the surgeon avoid common pitfalls. The operative technique is then 
described step by step. 

I am confident that in the years ahead this atlas will be regarded as one of 
the major contributions to our literature of surgical technique. 

Frank C. Spencer, MD 
George David Stewart Projessor and Chairman 
Department oj Surgery 
New York University School oj Medicine 
1980 
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1 Concept and Strategy in Surgery 

Developing a Concept 
Successful surgery requires study, advance plan
ning, clear thinking, and technical skilI. Brilliant 
execution of the wrong operation at the wrong time 
can only lead to disaster. To achieve consistently 
good results for each surgical condition the surgeon 
has to develop a concept that combines analysis of 
the literature, study of the disordered physiology, 
and comprehension of the hypo thesis underlying the 
contemplated operation. 

To develop a concept properly a surgeon must: 
Know the normal and pathological physiology and 

anatomy. 
Explore the relative merits of alternative 

operations. 
Anafyze the operation selected for the problem at 

hand. Are there valid data to demonstrate that it will 
accomplish the desired goal? Is the mortality rate for 
the procedure such that the benefit outweighs the 
risk? 

Reflect on his or her own experience of complications 
and deaths following the operation selected. This 
information is more relevant than are the results 
that may be reported from some renowned medical 
center, where one surgeon may have developed great 
expertise in a particular operation. Superior results 
under such circumstances obviously do not indicate 
that less-experienced surgeons will be as successful. 

Review postoperative complications and poor results. 
When a complication or a death occurs, the surgeon 
must analyze the case carefully and attempt to make 
an objective appraisal of what went wrong. Was 
there poor judgment in the choice of operation? Was 
the diagnosis inaccurate? Was the assessment of the 
risk incorrect? Was there an error oftechnique? Did 
the surgeon lack the technical expertise to undertake 
the procedure? 

Keep records of mortality and morbidity for each 
operation. Frequent analysis of results increases the 
data base of the surgeon's own experience. The 
knowledge the surgeon gains leads to self-renewal 
and improved performance: without it the surgeon 
learns nothing from experience. 

Establishing Strategy 
Establishing an operative strategy-the surgeon's 
advance planning of the technical steps in the 
operation-is vital to the safety and efficiency of 
complex surgical procedures. The operative strategy 
is what the surgeon ponders the night before the 
operation: Where are the pitfalls? How should they 
be avoided? The thesis of this book is that by creat
ing a strategy the surgeon can reduce the incidence 
of operative misadventures and postoperative 
complications. 

Anticipating and analyzing potential problems 
and danger points before an operation will more 
likely lead to a successful result than will frenzied 
activity in the operating room after the surgeon and 
patient are already in deep trouble. Anticipation 
enhances the surgeon's capacity for prompt decision
making in the operating room. 

Making the Operation Easy 
The main goal of any successful operative strategy is 
to make the operation easy. The main goal of this 
book is to make the operation easy. Easy operations 
are safe operations. A prime requirement to make an 
operation simple is good exposure with excellent 
light. Strategy also me ans planning the sequence of 
an operation to clearly expose vital structures early 
in the disseetion so as to avoid damaging them. 

Even more important is to do the ea.ry steps oi any 
operation first. This very ojten makes the next step ea.ry. lf 
the surgeon keeps on doing the ea.ry steps, there may never be 
a7ry hard steps to the operation. 

Anytime the surgeon finds himselfin difficulty, he 
should stop cutting and start thinking. Why is the 
step difficult? Poor exposure? Bad light? Bloody 
field? The good surgeon makes operations look easy 
because of good operative strategy. He rarely has to 
resort to spectacular man eu vers to extricate hirns elf 
(and the patient) from danger. 

Another aid to making an operation easy is for the 
surgeon to adopt the proper foot and body position 
für each surgical maneuver(see Appendix A). 

1 



2 Concept and Strategy in Surgery 

The reputation for being a rapid operator is 
highly prized by some surgeons. More important 
than speed, however, are accuracy and delicacy 
of technique, especially when good anesthesia and 
patient-support technology are available. Neverthe
less, time should not be was ted. A reduction in operating 
time is not achieved merely by performing rapid 
hand motions. An operation can be expedited with
out sacrificing safety only when thoughtful advance 

planning, antlclpation, and an alert recognition of 
anatomical landmarks are combined with efficiency 
of execution. Together, they will eliminate was ted 
motion and was ted time. 

A discussion of the concept underlying an oper
ation and of operative strategy will be found in 
the text preceding the description of each operative 
technique. 



2 Management of the Contaminated 
Operation 

The incidence of postoperative wound sepsis varies 
with the magnitude of contamination. The generally 
accepted classification of operative wounds accord
ing to contamination, as listed by Altemeier et al., is: 

1) Clean 

Nontraumatic 

No inftammation encountered 

No break in technique 

Respiratory, alimentary, genitourinary tracts 
not entered 

2) Clean-Contaminated 

Gastrointestinal or res pi ra tory tracts entered 
without significant spillage 

Appendectomy-not perforated-no cloudy 
peritoneal exudate 

Prepared oropharynx entered 

Genitourinary or biliary tract entered In ab
sence of infected urine or bile 

Minor break in technique 

3) Contaminated 

Major break in technique, or gross spillage 
from gastrointestinal tract 

Traumatic wound, fresh 

Entrance of genitourinary or biliary tracts in 
presence of infected urine or bile 

4) Dirty and Infected 

Acute bacterial inftammation encountered, 
without pus 

Transection of "clean" tissue for the purpose 
of surgical access to a collection of pus 

Perforated viscus encountered 

Dirty traumatic wound 

Table 2-1 demonstrates the high incidence of 
postoperative wound infection in good hospitals, in 
which accurate observations were made and records 
kept. Ifproper surgical technique and sound strategy 
are employed, figures such as these can be sub
stantially reduced. The methods that prevent wound 
infection generally are effective also in preventing 
deep abdominal and pelvic sepsis following oper
ative contamination. 

Management should be aimed at (1) minimizing 
the bacterial inoculum and (2) enhancing host tissue 
defenses. 

Table 2-1. Incidence ofInfection in Relation to Wound 
Classification 

No.ofCases 
Incidence of Wound 

Infection 

FoothilIs 
FoothilIs Five Hospital 

Five 
Hospitals 

(%)b Hospitala Hospitalsb (%)a 

Total 23.649 15.613 4.8 7.4 
% Clean 76.4 74.8 1.8 5.0 
% Clean- 17.5 16.5 8.9 10.8 

contaminated 
% Contaminated 3.2 4.3 21.5 16.3 
% Dirty 2.9 3.7 38.0 28.5 

'CruseJP, Foord R. Arch Surg 1973;107:206. 
b HowardJM et al. Ann Surg 1964; 160(Suppl.): I. 
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4 Management of the Contaminated Operation 

Fig. 2-1 

Minimizing Baeterial Inoeulum 
As it is not possible to eliminate local peritoneal 
contamination in operations upon the biliary or 
gastrointestinal tracts, the surgeon should concen
trate on localizing the spill and minimizing the 
bacterial insult to the abdominal wound and especi
ally to the subcutaneous fat. Applying wet gauze 
pads to the wound does not accomplish this, as 
contaminated fluid can penetrate the gauze. Before 
initiating the contaminated portion ofthe operation, 
the surgeon should insert an impermeable plastic 

Fig.2-2 

sheath to protect the wound and the subcutaneous 
fat from contamination. A device that may help 
accomplish this is the Wound Protector, a ring drape 
(Figs. 2-1 and 2-2). At the conclusion of the 
contaminated segment of the operation, the gauze 
pads, wound protector drape, gloves, and instru
ments all should be discarded. 

While it has long been customary to pour several 
liters of saline into the peritoneal cavity just before 
closing the incision, the surgeon can achieve greater 
efficiency in washing bacteria out of the operative 
field with the method employed by chemists in pre
pa ring a chemically clean glass beaker: five or six 
rinsings with small quantities of liquid. During the 
contaminated portion of the operation, frequent ir
rigations with 100-200 ml saline, followed by aspira
tion, are effective in washing out bacteria as they are 
being spilled into the field. At the same time, be 
careful that this irrigation fluid does not spill over 
into the subcutaneous tissues. Replace the gauze 
pads after aspiration of the saline is complete. 

Adding an appropriate antibiotic to the irrigating 
solution further enhances its efficacy. When anti
biotic sensitivity studies are not available, a solution 
ofO.1 % kanamycin is satisfactory in the abdomen, it 
has been found. In advanced sepsis, a dilute solution 



of an aminoglycoside and clindamycin may be pre
ferred. In·patients with renal failure, use these drugs 
with caution, as some absorption from the peri
toneum is possible. Noon et al. reported that anti
biotic irrigation of the abdominal cavity and the 
incision reduces the incidence of wound infection. 
For situations in which gram-positive organisms are 
a threat-such as in operations that use Marlex 
mesh to repair a hernia-50,000 units of bacitracin 
may be added to 500 ml of a 0.2% kanamycin 
solution. 

Mechanical and antibiotic bowel preparation (see 
Chap. 34) has been demonstrated, in random studies 
conducted by Clarke et al., to lower the incidence of 
wound infection after colon anastomoses. Similar 
preparation in patients who have cancer of the 
stornach is appropriate because the necrotic inter
stices of the tumor often harbor virulent bacteria. 

When latex drains are brought from a contami
nated area in the abdomen through the incision, 
bacteria enter the subcutaneous tissues. The con
tamination is lessened, Cruse and Foord found, ifthe 
drain is brought out through a separate stab wound, 
reducing the incidence of wound infection. Cruse 
and Foord also found that the adhesive plastic 
skin drape failed to reduce the incidence of wound 
infection. 

Enhancing Host Tissue Defenses 

The defenses of host tissues are tremendously im
paired by such poor surgical techniques as traumatic dis
section, clamping large bites of tissue in hemostats, 
and leaving too many ligatures of too heavy a ma
terial. All these make the tissues less able to conquer 
bacterial invasion. In Cruse's study the use of the 
electrosurgical knife almost doubled the wound in
fection rate. Other factors that were correlated with 
marked increases in the incidence of wound infection 
in clean wounds were malnutrition, obesity, and 
diabetes. 

Nutritional rehabilitation, including the use of total 
parenteral nutrition when necessary, helps res tore 
the impaired immunological defenses of the depleted 
patient. 

Perioperative antibiotics (see below) assure a thera
peutic level in the serum and tissues before the 
incision. Even if minor hematomas should form, 
presumably they too will contain a therapeutic level 
of antibiotic. Polk and Lopez-Mayor proved that 
this reduces the incidence of wound infection. 

Effective evacuation, by suction catheters, of blood, 
fibrin, and serum from the operative site res tores the 
efliciency of phagocytosis, which these substances 
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impair. Alexander et al. have noted that infections 
are prevented by this means. This is important in 
the splenic bed following splenectomy and in the 
presacral space following low colorectal anastomo
sis. In both locations a relatively small inoculum of 
bacteria combined with blood and serum may pro
duce an abscess, whereas bacteria without blood or 
blood without bacteria may prove harmless. In the 
low colorectal anastomosis, infected hematoma and 
the resultant abscess formation probably are com
mon causes of anastomotic failure. In Cruse and 
Foord's study, the use of closed-suction drainage 
following cholecystectomy reduced the incidence of 
postoperative infection to 0% as compared to 9.9% 
following the use of Penrose latex drains. Omitting 
the drain altogether is equally effective in avoiding 
wound infection after elective cholecystectomy. 

Intermittent instillation 01 an antibiotic solution into 
closed-suction or sump catheters postoperatively is an
other method of enhancing the defenses of host 
tissues. The antibiotic selected depends on the nature 
of the contamination as weIl as on the pattern of 
bacterial resistance to antibiotics in each hospital. 
We have experienced favorable results with 0.1 % 
kanamycin solution in the presacral space following 
low colorectal anastomosis and following total proc
tectomy when the perineum has been closed. 

Schwab and Kelly prefer to administer continu
ous irrigation with a saline solution (50 ml per hour) 
in the presacral space after total proctectomy has 
been performed. 

Leaving the skin and subcutaneous tissues complete(y 
unsutured, to close by granulation and contraction is 
an excellent method of preventing wound sepsis. To 
accomplish healing of the abdominal wall in the 
absence of skin sutures, the abdomen should be 
closed with a suture material that will not produce 
chronic draining sinuses. Sutures of PDS, using a 
modified Smead-Jones technique, will achieve this 
end nicely. 

Keep the skin edges separated postoperatively by 
inserting a light packing over fine mesh gauze for 
5-10 days. Change the packing daily, using a sterile 
technique. If the wound is clean, secondary closure 
may be performed with sterile micropore adhesive 
strips. Interrupted nylon vertical mattress skin su
tures mayaiso be inserted in the operating room, 
about 2-3 cm apart. The sutures should be left 
untied beneath the gauze pack until the appropriate 
time. 

This type of management is particularly suitable 
for the gross contamination that occurs in operations 
for advanced peritonitis, gangrenous appendicitis, or 
abdominal abscess. 



6 Management of the Contaminated Operation 

Management of Infected 
Operative Wound 
Infection ofthe operative wound may be revealed by 
such signs as local erythema, tenderness, fever, or 
tachycardia. If local pain and systemic toxicity are 
out of proportion to the degree of local findings 
in the wound, one should suspect infection by anaer
obic organisms, especially Clostridia. 

If there is the slightest suspicion of infection, the 
incision should be explored by opening the skin 
down to the fascia. Obtain sampies for bacterio
logical identification. If infection is found, the skin 
should be opened over the entire length of the in
fected part of the wound, which should then be 
irrigated. Necrotic tissue should be debrided. The 
skin edges should be kept open with gauze packing, 
which should be changed once or twice daily. This 
gives the surgeon the opportunity to observe the 
area closely. Serious infections, such as necrotizing 
fasciitis or myositis, must be diagnosed early and 
treated with appropriate systemic antibiotics and 
debridement. 

Perioperative Antibiotics 
Studies by Polk and Lopez-Mayor and by Altemeier 
et al. have demonstrated that when significant con
tamination may be anticipated because ofthe nature 
of the operation, the incidence of wound infection is 
reduced if an adequate blood level of the proper 
antibiotic is provided before the in cis ion is made. 
This type of management is appropriate for patients 
who undergo open colon anastomosis, exploration of 
an infected common bile duct, cholecystectomy for 
acute cholecystitis, or gastrectomy for carcinoma. 
Some institutions use prophylactic antibiotics for 
elective cholecystectomy in the elderly because pa
tients over age 70 who suffer gallstones have a high 
incidence of gram-negative and an aerobic bacteria 
in their bile. 

Antibiotics should be initiated intravenously 1 
hour before surgery and repeated after 4 hours. 
Continuing the prophylactic antibiotic beyond 1-2 
doses is of no value and raises the risk of encouraging 
the development of antibiotic resistance. Exceptions 
to this rule usually are made for patients who have 
drainage tubes in the pleural cavity or the common 
bile duct. Whether these exceptions are valid is not 
entirely clear from the data currently available. 

Which antibiotic to employ for prophylaxis varies 
with the proposed operation and with the bacterial 
sensitivity pattern in each hospital. Polk used ce
phaloridine. We use cefazolin or cefotetan now be
cause we prefer intravenous administration. 

Throughout this book, reference to the use 
of prophylactic antibiotics immediately before and 
during surgery will be indicated by the term "peri
operative antibiotics." 
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3 Rational U se of Drains 

Purpose of Drains 
Drains permit the es cape from the body of pus, 
blood, serum, lymph, bile, pancreatic juice, or in
testinal contents. They form a walled-off passage
way, from the source of pus or other undesirable 
collection, to the outside. This passageway or tract 
must persist for aperiod long enough to assure 
complete evacuation of the collection. 

In the presence of a discrete abscess, the need for 
and purpose of a drain is obvious and noncontro
versial, as its therapeutic benefits are clear. In most 
other situations, the drain acts as a prophylactic 
instrument to prevent the accumulation of undesir
able products. Because it is a foreign body, the drain 
also has the paradoxical effect of potentiating infec
tion, as Magee et al. have pointed out. When and 
how a drain should be used for prophylactic pur
pos es has long been a source of controversy. 

Pros and Cons of Various Drains 
Latex and Cigarette (Penrose) 
Perhaps the most widely used method of drainage in 
the United States, the soft latex drain of various 
dimensions, is gene rally made of a thin radi opaque 
sheet of rubber. It has the advantage of being in
expensive. It is also successful in encouraging fibro
sis, so that it forms a well-established tract within 
8-10 days. 

However, there are many disadvantages. If the 
surgeon does not take pains to bring the drain out in 
a straight line without any wrinkles, stagnant pools 
of serum accumulate around the wrinkled areas of 
the drain. After the drain is removed, the patient 
may have a 24-hour increase in temperature of2° _3°. 
More fundamentally, the latex drain does not really 
empty a cavity. It simply permits the secretions to 
overflow from the abdomen to the outside. It is 
not particularly effective in evacuating oozing blood 
before a clot forms. There is no method of irrigating 
the depth of the wound with this type of drain, as 
there is when a tube or sump type is used. 

Finally, the most important objection to the latex 
drain arises from the fact that it requires a l-2 cm 
stab wound in the abdominal wall. This permits the 

retrograde passage of pathogenic bacteria down into 
the drain tract, which accounts for the occurrence of 
staphylococcal infection in the drain site following 
an uncomplicated cholecystectomy and subphrenic 
abscess following an essentially sterile splenectomy. 
These problems have been described by Nora et al. 
and Cerise et al. 

Tube Drain, Polyethylene or Rubber 
Both of these substances establish tracts to the out
side, as they are mildly irritating and stimulate 
adhesions. They are effective in evacuating air and 
serum from the pleural cavity and bile from the 
common bile duct. Drain-tract infection following 
the use of tube drains is rare, for reasons discussed 
below. 

Among the disadvantages of rubber or poly
ethylene tubes is that they will clog up with clotted 
serum or blood unless they are a large size. How
ever, large tubes are unsuitable for placement deep 
in the abdominal cavity for aperiod of more than a 
few days, as there is considerable danger of erosion 
through an adjacent segment of intestine, which 
results in intestinal fistula. 

Tube Drain, Silicone 
Silicone or Silastic tubes are less reactive than are 
other types of drains. They are less prone to plug up 
as a result of the clotting of serum. Because of the 
soft texture of silicone, erosion into the intestine is 
uncommon. 

One dis advantage of silicone drains is that their 
lack of reactivity may result in the failure of tract 
formation. When a Silastic T-tube used in the com
mon bile duct is removed, the patient may develop 
bile peritonitis, because a firm fibrous channel has 
not been established between the bile duct and the 
outside. 

Sump Suction Drains 
Generally constructed of silicone or polyethylene 
tubing, sump drains must be attached to a source of 
continuous suction. 

They are quite effective in evacuating blood 
and serum, especially if suction is instituted in the 
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8 Rational Use of Drains 

operating room, so that the blood may be evacuated 
before it dots. Instillation of an antibiotic solution 
also is feasible when indicated. Ifused regularly, fluid 
instillation is also effective in preventing obstruction 
of the drain due to the coagulation of serum or 
secretions. Drain tract infections with sumps are 
uncommon even though unsterile, bacteria-Iaden air 
is drawn down into the depths ofthe patient's wound 
by the continuous suction. Baker and Borchardt 
have demonstrated this phenomenon and have noted 
it may be minimized by the low-volume suction 
provided by a Gomco pump. A major dis advantage 
of sump drains is the requirement that the patient be 
attached permanently to a suction device, thereby 
impairing mobility. 

Closed-Suction Drain 
This device consists of one or two multiperforated 
silicone or polyethylene catheters attached to a sterile 
plastic container, which is the source of continuous 
suction. This is a dosed system; the catheters are 
brought out through puncture wounds. Morris has 
reported that the incidence of infection is lower than 
that encountered with other techniques. Patient mo
bility is unimpaired, for the plastic container is 
easily attached to the patient's attire. Irrigation of 
the depths of the wound with an antibiotic solution 
can be undertaken by disconnecting the catheter 
from the suction device and instilling the medication 
with a sterile syringe. 

The dosed-suction drain should not be left in 
the abdomen for more than 10 days as we know of 
cases where tissues have been sucked into the fen
estrations of a J ackson-Pratt catheter so firmly that 
it was impossible to remove the catheter except by 
relaparotomy. 

Gauze Packing 
When agauze pack is inserted into an abscess cavity 
and is brought to the outside, the gauze in effect 
serves as a drain. U nless the packing is changed 
frequently, this has the disadvantage of potentiating 
sepsis by providing a foreign body that protects 
bacteria from phagocytosis. 

Prevention of Drain-Tract 
Infection 

Retrograde transit ofbacteria from the patient's skin 
down into the drain tract is a source ofpostoperative 
sepsis. As Nora et al. and Cerise et al. have reported, 
this problem occasionally follows dean operations 
such as elective cholecystectomy and splenectomy. 

When a polyethylene sump or a silicone dosed-

suction catheter is brought through a puncture 
wound ofthe skin, it is easy to suture it in place. On 
the other hand, when a latex drain is brought out 
through a 1-2 cm stab wound in the abdominal 
wall, there is no possibility of eliminating to-and-fro 
motion of the drain or retrograde passage of bacteria 
into the drain tract. Consequently, when latex or 
gauze drains must be used in cases of established 
abscesses, the surgeon must accept an added risk of 
retrograde contamination with bacteria, in spite of 
sterile technique when dressings are changed. 

Management of 
Intraperitoneal Sepsis 

A distinction must be made, in managing intra
peritoneal sepsis, between an isolated abscess-for 
instance, around the appendix-and multiple ab
scesses involving the intestines, accompanied by 
generalized peritonitis. In the latter type of sepsis, 
the presence of fibrin and necrotic tissue prevents 
adequate phagocytosis and perpetuates sepsis. 

When an abscess has developed rigid walls that do not 
collapse after evacuation 01 the pus, Zarge drains must be 
inserted in order to establish a reliable tract to the 
outside. Sometimes 2 to 5 weeks may be required for 
a rigid abscess cavity to fill with granulation tissue. 
It is not safe to remove the drains until injecting the 
abscess with an aqueous iodinated contrast medium 
has produced an X ray that demonstrates the cavity 
is no longer significantly larger in diameter than the 
drainage tract. If this is not done, subphrenic or 
pelvic sepsis can recur readily. For rigid-walled ab
scesses of this type, severallarge latex drains should 
be inserted together with one or two sump drains. 
An additional straight lOF catheter should be in
serted for intermittent instillation of an appropriate 
dilute antibiotic solution. At lease one drain should 
be left in place until the sinogram X ray shows that 
the abscess cavity has essentially disappeared. Care 
should be taken that none of the rigid tubes comes 
into contact with the intestine or stomach, as In

testinal fistula can be a serious complication. 

Percutaneous Drainage of 
Abdominal Abscesses with CT 
or Ultrasound Guidance 

Treatment of abdominal abscesses has undergone a 
revolutionary change in the past decade due to the 
demonstrated efficacy of percutaneous drainage by 
the interventional radiologist. In the case of most 
abdominal abscesses, the skilled radiologist can find 
a safe route along which to insert a drainage catheter 



that will evacuate the pus without the necessity 
of performing a laparotomy for drainage. This tech
nology is especially welcome in the critically ill 
patient who may not tolerate a major operation. 
As described by vanSonnenberg et al. , these per
cutaneous catheters require elose attention after 
their insertion if consistently successful results are to 
be achieved. 

Other Indications and 
Methods of Drainage 
Abscess 
In abscesses of the extremities, trunk, or perirectal 
area, the important step is to unroof the abscess by 
making a cruciate incision so that the tract will not 
elose before all the pus has been evacuated. For 
superficial abscesses, an unroofing procedure is ad
equate, and any type oftemporary drain is sufficient. 
When the danger exists that the superficial portion 
of the tract will elose before deep healing takes place, 
insertion of gauze packing is indicated. This should 
be changed often enough to keep the packing from 
blocking the egress of pus. 

Blood and Serum 
The presence ofblood, serum, or fibrin in a perfectly 
sterile area is not dangerous to the patient. However, 
following any major operation, the operative field 
is never completely sterile. For this reason, post
operative puddies of blood or serum in combination 
with even a small number of bacteria can result 
in abscess formation, because the red blood cell 
impairs antibacterial defenses, as Davis and Yull 
have stated. In the low colorectal anastomosis, ac
cumulated serum or blood in the presacral space, 
together with secondary infection and abscess for
mation, is probably a frequent cause of anastomotic 
leakage. For these reasons, during any abdominal 
operation strenuous efforts should be exerted to elim
inate bleeding. If these efforts have to be supple
mented by so me type of drainage, the ideal method 
is to insert one or two multiperforated Silastic tubes, 
which are brought out through puncture wounds in 
the abdominal wall and attached to a elosed-suction 
system. If it is important to keep this system func
tioning for more than 2 or 3 days, as it is in the low 
colorectal anastomosis, then tubes of large size-
6 mm in external diameter-should be employed, 
and patency guaranteed by intermittent instillation 
of a dilute antibiotic solution. 

Following radical mastectomy or regionallymph 
node dissections of the neck, axilla, or groin, elosed
suction drainage is also extremely effective. Here, 
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tubing of sm aller diameter is acceptable. This tech
nique has also been successfully employed following 
abdominoperineal proctectomy with primary elosure 
of the perineal floor and skin. 

Bile 
Because bile has an extremely low surface tension, it 
will tend to leak through anastomoses by way of tiny 
defects or even via suture tracts. This is essentially 
harmless if a passageway to the outside is estab
lished. For this purpose either a sump drain or 
elosed-suction system works nicely. Silastic tubes are 
contraindicated, as the formation of a fibrous tract to 
the outside for the bile is desirable. This is especially 
true in the use of aT-tube in the common bile duct. 

Pancreatic Secretions 
Pure pancreatic juice in the abdominal cavity is not 
dangerous. This is evident in patients who have 
pancreatic ascites or fistula. However, if the pan
creatic secretion is activated by the presence of bile, 
duodenal contents, or pus, the trypsinogen is con
ver ted to trypsin and the adjacent tissues are sub
jected to araging inflammatory reaction. Recently 
constructed adjacent anastomoses may be digested 
and destroyed. Eventually, hemorrhage from retro
peritoneal blood vessels ensues. Consequently, it 
is important to evacuate bilious and pancreatic 
secretions completely, especially after Whippie pan
creatic resection. This is accomplished by inserting a 
long plastic catheter into the pancreatic duct in the 
tail of the pancreas. The catheter is brought through 
the .segment of jejunum to which the duct is an
astomosed. Then it is brought through ajejunostomy 
opening to an outside drainage bag. Unless the tube 
is displaced accidentally, it will convey all the pan
creatic secretions out of thc abdominal cavity. 

In addition, a suction catheter should be inserted 
in the vicinity of the anastomosis, between the tail of 
the pancreas and the jejunum. Daily irrigation with 
an antibiotic solution may be necessary to keep the 
drain functioning if it must remain in for more than 
a few days. 

Duodenal Stump 
Occasionally, after elosing a difficult duodenal 
stump, the surgeon will have some doubt about the 
adequacy of the suture line. Under these conditions 
a 14F whistle-tip or Foley catheter should be in
serted as a lateral duodenostomy to prevent the 
buildup ofpressure in the duodenal stump (see Figs. 
24-33 and 24-34). After a difficult duodenal resec
tion, even if the elosure appears to be satisfactory, 
some surgeons prefer to institute drainage in this 
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area because there may have been trauma to the 
head of the pancreas. For this purpose a closed 
suction or latex drain is used, provided that it 
does not co me into contact with the suture line. 

Anastomosis 
Placing a drain down to an anastomosis of the 
gastrointestinal tract because the surgeon has some 
doubt about its integrity makes litde sense, accord
ing to Berliner et al. and Manz et al. If anastomotic 
breakdown octu,rs, the presence of a drain may 
not prevent generalized peritonitis. If the surgeon 
believes there is any significant risk of anastomotic 
failure, the anastomosis should be taken apart and 
be done over again, or else both ends should be 
exteriorized, to be reconnected at a second-stage 
operation. The surgeon must not fall into the trap of 
fuzzy thinking, which would permit the acceptance 
of an anastomosis that might be less than adequate, 
rather than reconstructing the anastomosis or elim
inating it from this stage of the operation. 

In treating so me cases of Crohn's disease ac
companied by extensive cellulitis, some surgeons 
believe the inflamed areas should be drained. In 
realit)', cases of cellulitis or contamination, such as 
might follow a perforated duodenal ulcer, do not 
benefit from drainage. It is well establ~shed that the 
peritoneal cavity as a whole cannot be drained. 

If complete hemostasis in the vicinity of an an-

astomosis cannot be achieved, there may be some 
merit to the insertion of a silicone closed-suction 
drain for a few days, provided it does not come into 
direct contact with the suture line. 
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4 Surgical Stapling: Principles and 
Precautions 

Principles of Stapling Gastric 
and Intestinal Anastomoses 

Preserving Tissue ViabiJity 
Preserving the viability of the tissues distal to the 
line of staples is basic to the concept underlying the 
use of staples to perform a surgical anastomosis. The 
ftow ofblood penetrates the double staggered rows of 
staples that have been applied to the tissues. Unless 
the tissues are much too thick to be suitable for 
stapling, one will notice blood oozing through the 
staple line because the staples ass urne the configu
ration of a B when they are fired. Consequently, 
there is tissue along the staple line that completely 
escapes being enc10sed by the staples, permitting the 
passage of blood to and beyond the stapled an
astomosis. If the tissues being stapled are so thick 
that compression by the stapling device is likely to 
produce necrosis, this technique is contraindicated. 
On the other hand, if the tissues are so thin that the 
staples cannot provide a firm approximation, bleed
ing and anastomotic leakage may occur. 

There is some leeway when approximating tissues 
of varying thickness. Staples of two sizes are avail
able for use with t~e TA stapling devices. The 3.5-
mm staple is 3.5 mm in leg length and 4.0 mm wide 
across the base. The 4.8-mm staple also is 4.0 mm 
wide across the base, but its leg length is 4.8 mm. 
When the TA device is compressed sufficiently so 
that the thin black band on its handle reaches the 
exact midpoint of the wide black band, the degree of 
compression, using the 3.5-mm staple, is approxi
mately 1.5 mm. With the same technique, the 
4.8-mm staple compresses the tissues to approxi
mately 2 mm. The GIA compresses tissues to a 
thickness of approximately 1.75 mm. 

Stapling in Eversion 
Even when tissues are stapled in eversion, with 
mucosa facing mucosa, satisfactory healing takes 
place. Ravitch et al. (1966) have demonstrated this 
phenomenon in anastomoses of the intestine. When 
a sutured anastomosis is performed with everting 
technique, the results are inferior to the inverted 
seromuscular anastomosis. On the other hand, the 
everted stapled anastomosis in experimental animals 

healed nicely with even less inftammation in the first 
10-15 days than did the inverted sutured anas
tomosis. Extensive experience in humans, reported 
by Steichen and Ravitch, confirms the safety of 
mucosa-to-mucosa approximation when it is per: 
formed by stapling devices (see also "Comp1ications 
of Stapling Compared with Suturing," p. 15). 

Instruments U sed in Surgical 
Stapling 
Stapling Devices U sed for 
Gastrointestinal Tract Anastomosis 
TA-55 and TA-90 
The TA-55 applies a doubled staggered row of 
staples approximately 55mm long; the TA-90 ap
plies a doubled staggered row about 90 mm long. 
Each may be used with 3.5-mm or 4.8-mm staples, 
according to the principles described above. These 
devices are used to approximate the walls of stornach 
or intestine in an everting fashion. They find appli
cation in c10sure of the duodenal stump, of the 
gastric pouch in gastrectQmy, and of the end of 
the colon when a side-to-end coloproctostomy is 
performed. 

GIA 
The GIA device creates a stapled anastomosis with 
the tissues in inversion. It applies two doubled stag
gered rows of staples while the knife in its assembly 
divides the tissue between the two double rows. 
It is used for side-to-side anastomoses, such as 
gastrojejunostomy, and "functional end-to-end" 
anastomoses. 

EEA 
The EEA device utilizes a circular anvil, a circular 
staple cartridge, and a circular knife to produce a 
doubled staggered row of staples that approximate 
two tubular structures in inversion while the knife 
cuts the tissue just inside the staple line. This creates 
an end-to-end anastomosis 21.4mm in internal dia
meter. It compresses the tissues to a thickness of 
approximately 2.0 mm. While smaller cartridges 
that produce a circular anastomosis of smaller dia
meter are available, only one size of staple is obtain-
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able. When the device is inserted through the 
anal canal, it is ideally suited for a low colorectal 
anastomosis. 

The EEA stapler has also been used successfully 
for esophageal and gastroduodenal anastomoses. 

Other Stapling Devices 
LDS 
The LDS device can apply two staples, which serve 
as ligatures, while it divides the tissue between these 
two staple-ligatures. Its principal application is in 
dividing the branches of the gastroepiploic vessels 
that supply the greater curvature of the stornach, a 
procedure carried out when the omenturn is liberated 
during gastrectomy. 

Skin Stapler 
All the instruments mentioned above are manu
factured by the U.S. Surgical Crop., which along 
with the Ethicon Company also makes staplers 
for elosing skin incisions. These staplers elose skin 
incisions efficiently and rapidly, with satisfactory 
cosmetic results. 

Fascia Stapler 
Since the fascia stapler violates the principles dis
cussed in Chap. 5, we have not used it in our 
operations. 

Indications for Stapling an 
Anastomosis 
Stapled anastomoses, when constructed with proper 
technique, are no better and no worse than those 
done with sutures (see below). Stapling has the 
disadvantage of increased expense. It has the ad
vantage of speed-a stapled anastomosis can gen
erally be completed in 2-5 minutes-which is a 
tremendous benefit in the poor-risk patient who is 
critically ill and who may be undergoing an emer
gency operation. Even with the availability of skilled 
anesthesiologists, expert in the physiological support 
of the desperately ill patient, there is indubitably an 
advantage to completing the operation speedily. 

Stapling technology is also an attractive option 
for the low anterior resection in patients who have 
lesions of the middle third of the rectum at 6-10 cm 
from the anal verge. Although there are pitfalls of 
a technical nature in the use of the EEA device, after 
the technique has been mastered it seems to be 
superior to suturing in this location. 

Contraindications 

The use of staples is contraindicated under the same 
conditions that would make construction of a sutured 

anastomosis dangerous. There is no evidence that 
staples are safer than sutures, for instance, in the 
presence of advanced peritonitis. 

Another contraindication is the presence oftissues 
that are too thick or too thin to meet the require
ments for stapling, as discussed above. 

There are occasional, although rare, instances in 
which the exposure does not allow enough room to 
insert a stapling instrument into a body cavity. If 
this is the case, it is contraindicated to apply traction 
to the tissues in order to permit the introduction of a 
stapling device. 

Causes of Failure Following 
Stapled Anastomosis 

Quality of the Tissues 
The blood supply of the bowel to be anastomosed 
must be vigorous when staples are used, just as it 
must be with sutures. Bowel that is not fit for sutur
ing is not suitable for stapling. 

When the GIA is used to anastomose thejejunum 
to the back wall ofa gastric pouch (see Fig. 24-47), 
at least 2.0-2.5 cm of gastric wall should be left 
between the G IA staple line and the elosed end of 
the gastric pouch. Otherwise, ischemia can develop 
in this strip of stornach between the two staple lines 
and produce anastomotic failure. Do not let the ease 
of inserting staples impair good judgment about the 
adequacy of tissue perfusion in the vicinity of any 
staple line. Always think of blood supply. 

The stapling technique requires that the bowel be 
of such quality that it will remain viable when 
compressed to the thickness mentioned above during 
the process of constructing a stapled anastomosis. 
For example, when a chronic obstruction has caused 
the gastric wall to become hypertrophied to a thick
ness of6-8 mm, compression by the TA-gO stapling 
device to a thickness of 2.0-2.4 mm may produce a 
linear tear in the serosa adjacent to the stapling 
device. Seeing this, the surgeon should invert the 
staple line with a layer of seromuscular Lembert 
sutures. Otherwise the staple line should be excised 
and the elosure accomplished entirely with sutures. 
Although tissue thickness rarely is a contraindi
cation to the use of staples, failure by the surgeon to 
identify those cases in which the tissues are un
suitable for reliance on stapling may lead to serious 
complications. 

Linear tension that exerts a distracting force 
against a sutured anastomosis certainly is detri
mental. In the stapled anastomosis this tension is 
even more undesirable. One should assurne that the 
fine wire in the staples will te nd to cut through 
tissues more readily than sutures, thereby producing 



a leaking anastomosis. This is a clinical impres
sion unsupported by data, but we have observed a 
colostomy closure fail because of the postoperative 
dehiscence of the staple line. This occurred because 
the surgeon did not free enough proximal and distal 
colon from adhesions to the parietal peritoneum to 
relieve tension on the stapled closure. Other com
plications of this type are discussed in the section on 
staple complications (see below). 

Instrument Failure 
Misalignment of the GIA instrument may occur, 
especially if it has been dropped on aceramie floor 
and the two forks of the instrument diverge instead 
of remaining parallel. In this case the increased 
distance between the cartridge and the anvil pre
vents the staples at the distal end of the instrument 
from closing properly. As a precaution, the staple 
formation should be checked following the completion of each 
anastomosis. In addition, when the GIA is used fre
quently it should be test-fired on ce a month on a 
latex drain or a sheet of plastic to check proper B 
formation (Fig. 4-1a,b). 
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Fig. 4-1 b. Dimensions of 3.5 staples. 
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Partial failure of the knife assembly in the GIA 
instrument may occur on rare occasions. When this 
happens the scalpel fails to make a complete incision 
between the two double rows of staples. If this is 
not detected by careful inspection, the resulting an
astomosis will have an extremely narrow lumen. 

Complete failure of the staple cartridge to dis
charge staples has been known to happen. An in
attentive surgeon may not notice this, for pressure 
alone may hold the bowel walls in apposition tem
porarily. A cartridge will also fail to dis charge staples 
if it has been spent and not replaced by a fresh 
cartridge before each application of the instrument. 

Human Error-Judgment 
Astapie line should not cross the mesentery of 
bowel. If this happens, intramural hematomas may 
occur, which would interfere with proper healing. 
Also, mesenteric fat should not be included between 
the seromuscular layers of an anastomosis. 

Whenever the GIA device is used on the gastric 
wall, carefully inspect the staple line for gastric 
bleeding. Transfix bleeding points with absorbable 
sutures. Occasionally an entire GIA staple line in 
the stornach bleeds excessively. Ifit does, the entire 
staple line should be oversewn with absorbable su
tures inserted in the lumen of the stomaeh. Although 
it is preferable to insert sutures superficial to the 
staple line, with the G IA device there may not be 
sufficient tissue beyond the staples to accomplish 
this. On such occasions we have not had compli
cations when 4-0 PG atraumatic sutures were in
serted in the lumen of a GIA anastomosis and were 
passed deep to the staples. These sutures must not 
be tied with excessive tension. We have not observed 
significant bleeding following GIA stapling in organs 
other than stornach. Minor bleeding may be con
trolled by cautious electrocoagulation. 

When an excessive amount of tissue is bunched 
up in the crotch ofthe GIA, firing the knife assembly 
may fail to incise the bowel between the two doubled 
rows of staples because the knife blade cannot pene
trate the compressed tissue. As a result there will 
be narrowing or absence of an anastomotic lumen. 
Every GIA staple line must be inspected upon re
moving the instrument. If the incision between the 
staple lines has not been made by the GIA knife 
assembly, it should be accomplished with a straight 
scissors. Although this type ofGIA failure is rare, its 
possibility should not be overlooked. 

Occasionally the GIA is used to cut and staple 
across two layers of gastric wall, as in the Janeway 
gastrostomy (see Chap. 26) or the Collis gastroplasty 
(Chap. 13). Because the two layers of stornach may 
be too thick for the G IA to compress them safely to a 
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1.75-mm width, these staple lines should be over
sewn with sutures. If a GIA with 4.8-mm staples is 
used, it may not be necessary to oversew gastric 
staple lines. 

Multiple Allis clamps should be applied to the 
walls of intestine included in a TA staple line. This 
prevents the bowel from retracting out ofthejaws of 
the instrument as the tissue is being compressed. If 
the tissue should retract from the jaws of the instru
ment, obviously the stapled closure would fail. 

If an anastomosis constructed by the stapling 
technique has too small a lumen, this inadequate 
lumen probably will not dilate very much following 
the passage of stool or food, as it will if interrupted 
sutures have been used. If a stapled stoma is made 
too small, the two staggered rows of staples may 
keep it that way permanently after the anastomosis 
has been constructed. Consequently, more atten
tion should be paid to the size of the lumen when 
constructing a stapled anastomosis than when con
structing one by sutures. 

Avoid making a false intramural passage when 
inserting the forks of the GIA into stab wounds of 
the intestine or stomaeh, as this would prevent the 
formation of a proper anastomosis. Place each fork 
accurately in the lumen of the intestine or stomaeh. 

The tissues of the bowel and esophagus should 
be in a relaxed position when a stapling device is 
applied to them. If excessive tension is applied to the 
tissue while the stapler is being fired, this tends to 
make the tissue too thin for proper purehase by the 
staples. 

Special Precautions 
1) After completing a stapled anastomosis, always 
inspect the entire circumference meticulously to as
certain that each staple has been formed into an 
adequate B. Test the lumen by invaginating the 
bowel wall with the index finger. Any point at which 
two or more staple lines cross should be carefully 
checked for possible leakage. Inspect the serosa for 
possible cracks or tears. If there is any doubt about 
the integrity of a stapled anastomosis, oversew it 
with a layer of interrupted seromuscular Lembert 
sutures. If the saving of time is a consideration, use a 
continuous Lembert suture of 4-0 atraumatic PG. 
Although the need to oversew the staple line will 
occur in no more than 1 % - 2% of the cases man
aged by a surgeon experienced in performing stapled 
anastomoses, oversewing can be an essential step in 
preventing leaks in some situations. 

2) In the last step of a functional end-to-end 
anastomosis, the defect is closed with a TA-55 
device. If the two GIA staple lines (Fig. 4-2) are 

Fig.4-2 

kept in perfeet apposItIOn during this maneuver, 
after the TA-55 is fired six rows of staples can be 
seen to come together at one point. We believe that 
such a point is weak and that it permits the devel
opment of an anastomotic leak, because the presence 
of many staples and much tissue in one spot results 
in the failure of proper closure. Occasionally this can 
be seen in the operating room when carefully in
specting the completed anastomosis. To prevent this 
weak point we have modified our technique by deli
berately avoiding perfeet apposition of the two G IA 
staple lines. Greater security will be achieved when 
applying the TA-55 if the bowel is aligned so that 
the GIA staple lines are not in exact apposition 
(Figs. 4-3 and 4-4). 

Fig. 4-3 
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Fig.4-4 

A better way of avoiding this problem is to use 
our modification of the functional end-to-end an
astomosis, as illustrated in Figs. 37-33, 37-34, 37-
35, and 37 -36. 

3) Using the EEA for colorectal anastomosis is 
an excellent technique, provided that precautions 
are taken to avoid the many possible technical pit
falls. These are described in Chap. 39. 

One general problem in inserting the EEA anvil 
into the colon or esophagus occurs when the lumen 
is too narrow to accommodate the anvil's 32-mm 
diameter. This may result from muscle spasm, per
haps induced by narcotics such as fentanyl, wh ich 
is commonly employed in the administration of 
"balanced" anesthesia. Excessively forceful dilata
tion tears the seromuscular coat of the colon. If 
dilating the bowel results in tissue too thin to hold 
staples firmly, stapling is contraindicated. We do 
not believe the smallest EEA cartridge (EEA-25) 
should be used in either the esophagus or the rectum 
because the resulting stoma may be too small. 

Complications of Stapling 
Compared with Suturing* 
Although the first clinically useful stapling device 
with developed by DePetz in 1927, further progress 
was not remarkable until the early 1960's when the 
Institute for Experimental Apparatus and Instru-

* From "The Stapled Gastrointestinal Tract Anastomosis: In
cidence of Postoperative Complications Compared with the Su
tured Anastomosis," by Jameson L. Chassin, M .D., Kenneth M. 
Rifkind, M.D., Barry Sussman, M.D., Barry Kassel, M.D., Ar
nold Fingaret, M.D., Sharon Drager, M.D., Pamela S. Chassin, 
in Annals ofSurgery. Vol. 188, No. 5, November 1978. Copyright© 
1978 by J.B. Lippincott Company. Reprinted by permission. 
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ments in Moscow developed a group of instruments 
capable of performing gastrointestinal tract anas
tomoses. Since these instruments were somewhat 
cumbersome and required that individual staples be 
inserted into the instrument by hand prior to each 
use, they did not receive widespread acceptance. 
Ravitch et al. (1959) were responsible for introduc
ing a modified form of the Russian stapling device to 
this country. A great advance in the utility of the 
staplers was achieved with the development of in
stant 10ading with sterile cartridges, each containing 
as many as 33 staples. Ravitch and his associates 
also reported further studies in animals and humans 
and described techniques for the performance of 
gastrectomy as weIl as small bowel and colonic 
anastomoses. 

It has been estimated, on the basis of staple sales, 
that several hundred thousand operations using 
stapling techniques are performed in the United 
States every year. 

Gritsman, one ofthe pioneers in the development 
ofthe Russian stapling apparatus, in 1966 reported a 
collective series of 1,663 stapled gastric resections 
performed by a large number of surgeons in the 
former USSR, with a mortality rate of 2%. He com
pared these with a se co nd series, which he collected 
from the world literature, of 52,886 gastrectomies 
done with suture technique by 62 surgeons, with a 
mortality rate of 4.4%. Steichen and Ravitch re
ported 147 of their own stapled gastrointestinal 
operations with 11 complications. Latimer and asso
ciates studied 112 stapled operative procedures with 
a stapler-related complication rate of 1.9%. Lawson 
and associates reported 122 operations on the ali
mentary canal done with stapling devices, accom
panied by a 4.0% complication rate. No study has 
yet been reported comparing complications follow
ing stapled anastomoses with those following hand
sutured procedures performed by the same group of 
surgeons. In an effort to shed light on the relative 
merits of these two techniques, the authors are re
porting a study of this type with reference to 812 
consecutive gastrointestinal procedures. 

Material and Methods 
By reviewing the operating room log book of the 
Booth Memorial Medical Center for the period be
tweenJuly I, 1973 andJune 30, 1977, the names and 
chart numbers of all patients having gastrointestinal 
operations were obtained. These charts were then 
reviewed to determine the nature of each operative 
procedure, the technique of anastomosis, and any 
complications which may have occurred during the 
course of hospitalization. 
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Classification of Complications 
Complications of anastomoses were grouped in three 
categories: 1) If an enterocutaneous fistula, leak, 
hemorrhage, or obstruction occurred at the site of 
the anastomosis, this was obviously a "related" 
complication. Included also are cases of perian
astomotic abscess and generalized peritonitis. 2) If 
the patient developed a subphrenic or pelvic abscess 
at a distance from the anastomosis with no direct 
contact, this was considered "possibly related," as 
was the development ofintestinal obstruction due to 
adhesions not at the anastomotic site. 3) Compli
cations were considered "unrelated" if the patient 
developed such conditions as myocardial infarction, 
atelectasis, cerebrovascular accident, or pulmonary 
embolism. A study of comparative wound infection 
rates is not included in this report even though 
the technique selected for anastomosis might indeed 
have inftuenced the incidence of infection in the 
incision. The reason for this omission sterns from the 
fact that skin wounds, contaminated by the intra
abdominal procedure, were either left open, sutured 
closed, or drained according to the prejudices of the 
surgeon. Since there was no uniform pattern of 
wound management during the period under study, 
a statistical review of infected wounds as a "related" 
complication would prove meaningless. 

Classification of Operative Procedures 
Each gastrointestinal anastomosis was considered 
to be an operative procedure. Consequently, if a 
patient had both a small bowel resection with an
astomosis and a colon resection with anastomosis, 
these were counted as two procedures. Billroth II 
subtotal gastrectomy, for the purpose of this study, 
was classified as two procedures: 1) duodenal stump 
closure and 2) gastroenterostomy. In this way it was 
possible to calculate the specific morbidity rate for 
each type of suture or staple procedure. 

Anterior resections performed at or below the 
peritoneal reftection were classified as being done by 
suture if no staples were involved. These were all 
end-to-end anastomoses in this series. The Baker 
side-to-end colorectal anastomosis is a special case 
combining an everted stapled closure of the distal 
end of colon with suture anastomosis between the 
side of colon and the end of the rectal stump. In only 
two cases were low colorectal anastomoses done ex
clusively with staples. The new EEA stapling device, 
especially designed to perform this type of an
astomosis, was not available during the time period 
of this study. 

Surgical Technique 
In each case the operative techniques were those 
described by Ravitch and Steichen. The everted 

stapled closures were not turned in with an addition
allayer of sutures in the cases included in this series. 
Ten attending surgeons and twelve surgical residents 
performed the operations, utilizing the Auto Suture 
TA-55, TA-90, and GIA stapling devices. When 
anastomoses were performed by hand suturing, 
standard techniques were utilized. In most cases 
involving either the small bowel or colon, open 
anastomoses were constructed using fine catgut for 
the mucosa and interrupted nonabsorbable sutures 
for the seromuscular layer, although occasionally a 
one-layer technique was used. 

Case Selection 
All gastrointestinal anastomoses done during the 
period under study were reviewed. Six patients were 
rejected because they died of unrelated causes, such 
as myocardial infarction, stroke, or preexisting sep
sis, so soon after operation as not to allow sufficient 
time to elapse for an anastomotic complication to 
become manifest. All other cases were included in 
the study. Whether staples or sutures were to be 
utilized in any case was adecision left entirely to the 
judgment or personal preference of the operating 
surgeon. 

Technical Training 
Although a course of instruction in surgical stapling 
given at the University of Pittsburgh was attended 
by the senior author, much of the staff's early train
ing in the application of the stapling devices was 
provided by representatives of the manufacturer. 

Adverse Factor Analysis 
Since this is a retrospectivc study, it is possible that a 
disproportionate number of patients with conditions 
having an adverse effect on anastomotic healing 
might have accumulated in one of the two groups 
under study, thus jeopardizing the validity of the 
comparison. Consequently, seven categories of ad
verse factors were selectcd: 1) emergent or urgent 
nature of the surgery; 2) peritonitis, gastrointestinal 
perforation, or intra-abdominal abscess; 3) gan
grenous intestine; 4) gastric or intestinal obstruc
tion; 5) Crohn's disease; 6) carcinoma, localized; 7) 
nonresectable carcinoma, liver metastases, or peri
toneal carcinomatosis. 

Most surgeons would agree from their personal 
experience that these factors do have an adverse 
effect on anastomotic healing, and statistical vali
dation for most of the above items is evident in the 
report by Schrock et al. Charts of patients included 
in this study were reviewed for the presence of any of 
the above adverse factors. The incidence rate of each 
adverse factor was calculated individually for the 
various suture and staple techniques. Not subjected 
to this adverse factor analysis were colostomy clo-



sures and anterior resections because these cases 
were not done under emergency conditions and few 
of the other adverse factors were operative. 

Results 

Mean age of all patients having sutured anastomoses 
was 62.5 years compared to 63.3 for stapled cases. 
Analysis of the specific mean ages for each of the 
sutured and of the stapled operative procedures 
under study did not disclose any clinically signifi
cant differences. 

Table 4-1 summarizes the incidence of factors 
having an adverse effect on anastomotic healing. It 
is obvious that with the exception ofCrohn's disease, 
each of the adverse factors was more prevalent 
in patients undergoing stapled procedures. For 
example, 24% of 438 stapled anastomoses were done 
under emergency conditions compared to 9% of 
sutured procedures. Carcinomatosis, gastric or in
testinal obstruction, gangrene of bowel, and infec
tion were also more prevalent among the stapled 
cases. 

Complications following each of the operative 
procedures under study are summarized in Table 
4-2. There is no statistically significant difference in 
the incidence of "related" complications between 
the sutured and stapled groups when tested by the 
Chi-square method (3.0% vs 2.8%). The same is 
true of the incidence of "possibly related" compli
cations for the two groups (1.4% vs 1.3%). It 
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is interesting to note that of the 27 complications 
following those operative procedures of the types 
listed in Table 4-1, 22 occurred in patients having 
adverse factors. All of the complications are de
scribed in Tables 4-3 through 4-10. 

As will be evident from a perusal of Tables 4-3 
through 4-10, it is often difficult to ascertain 
wh ether a complication was related to the healing 
anastomosis or whether it was an inevitable result of 
the pathological process for which the operation was 
performed. In questionable cases the complications 
were included in our statistics as "possibly related." 

Discussion 
The incidence of anastomotic complications (Table 
4-2) following stapled procedures was so nearly 
identical with that following hand-sutured oper
ations as to be startling. Review ofthe data in Table 
4-1 indicates that if there is any bias in this retro
spective study, it heavily favors the sutured pro
cedures. A much higher proportion of acutely ill 
patients undergoing emergency surgery had their 
anastomoses performed by the stapling technique in 
order to save operating time. Patients suffering from 
abdominal abscess, peritonitis, gangrenous bowel, 
intestinal obstruction, and peritoneal carcinomatosis 
underwent anastomoses by stapling far more fre
quently than by suturing. With respect to cases of 
small intestinal obstruction undergoing resection 
and anastomosis, of the 28 cases in this series, 25 

Table 4-1. Incidence ofFactors with Adverse Effect on Anastomotic Healing 

Operations Perforation Bowel Crohn's Nonresectable CA 
No. Nonelective or Pus Gangrene Obstruction Disease Carcinoma or Metastses 

Gastrojejunal 
sumred 32 19% 3% 0 26% 0 29% 23% 
stapled 1II 22% 5% 0 18% 1% 35% 24% 

Duodenal stump 
sutured 31 13% 0 0 - a 0 13% 3% 
stapled 68 28% 6% 0 - a 0 29% 3% 

I1eocolonic 
sutured 57 7% 7% 5% 7% 14% 67% 9% 
stapled 85 21% 20% 6% 15% 11% 71% 12% 

Colocolonic 
sutured 71 6% 8% 4% 1% 1% 54% 8% 
stapled 61 8% 8% 0 2% 2% 63% 33% 

Small intestine 
sutured 30 30% 6% 3% 10% 0 30% 30% 
stapled 105 39% 18% 20% 24% 3% 42% 27% 

Esophagogastric 
sutured 4 0 0 0 0 0 100% 25% 
stapled 6 0 0 0 0 0 100% 33% 

Total 
sutured 225 9% 6% 3% 7% 4% 46% 13% 
stapled 436 24% 11% 6% 14% 3% 47% 21% 

aN ot relevant. 
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Table 4-2. Complications Following Sutured and 
Stapled Operative Procedures 

No. 

Gastrojejunostomy 
sutured 32 
stapled 111 

Duodenal stump closure 
sutured 31 
stapled 68 

lIeocolonic 
sutured 57 
stapled 85 

Colocolonic 
sutured 71 
stapled 61 

Small intestine 
sutured 30 
stapled 105 

Closure colostomy 
sutured 33 
stapled 33 

Esophagogastric 
sutured 4 
stapled 6 

Anterior resection 
sutured 38 
Baker 44 
stapled 2 

Total 
sutured 296 
stapled 472 
Baker 44 

Total 812 

Complications 

Related 

0 
1(1%) 

2 (6%) 
3 (4%) 

3 (5%) 
3 (4%) 

0 
0 

1(3%) 
4 (4%) 

0 
2 (6%) 

0 
0 

3 (8%) 
0 
0 

9 (3.0%) 
13 (2.8%) 
0 

Possibly 
Related 

1(3%) 
3 (3%) 

0 
0 

2 (4%) 
2 (2%) 

I (1%) 
0 

0 
I (1%) 

0 
0 

0 
0 

0 
0 
0 

4 (1.4%) 
6(1.3%) 
0 

were anastomosed with staples; of 22 with strangu
lation of small bowel, 21 had stapled procedures. It 
is notable that 69% of all 32 anastomotic compli
cations occurred in patients with one or more ad
verse factors. 

Schrock and his associates demonstrated that a 
marked increase in the incidence of clinically ap
parent anastomotic leakage followed ileocolonic and 
colonic resections if the operations were done under 
emergency conditions or were accompanied by bac
terial or fecal contamination, operative hemorrhage, 
or shock. For example, when peritonitis, abscesses, 
or fistulae were encountered at operation, an
astomoses leaked in 10.5% of cases, compared to 
3.7% in the absence of infection. Emergent cases 
exhibited an 8.2% leak rate. Even the presence of a 
localized colonic carcinoma resulted in a rate of 
clinical leakage twice that of operations performed 
for benign disease. Our study tends to confirm their 
findings with respect to both sutured and stapled 
anastomoses. Crohn's disease is included in our list 

Table 4-3. Complications Following Gastrojejunostomy 

Sutured (32) 
Related-(O) 
Possi bly rela ted - ( I ) 

Subhepatic abscess after gastrectomy for obstructing ulcer; 
rdap. 

Stapled (111) 
Related-(I) 

Postoperative gastric hemorrhage, three units; no relap.; 
technical error 

Possibly related-(3) 
Subhepatic abscess after gastrectomy for carcinoma; relap. 
Subhepatic abscess after gastrectomy for carcinoma of 

residual gastric pouch; relap. 
Obstruction due to fibrosis at efferent stoma after 

gastrojejunostomy for Crohn's duodenitis; relap. 

of adverse factors due to the fact that most of our 
patients undergoing surgery for this condition had 
sustained one of the complications of the disease 
which produced some variety of intraperitoneal 
infection. 

Although the procedure of right hemicolectomy 
with primary anastomosis has a reputation for suc
cessful healing even when performed under unfavor
able conditions, Table 4-5 demonstrates that a 
number of anastomotic complications occurred fol
lowing ileocolectomy performed in the presence of 
carcinomatosis, intestinal necrosis, peritonitis, or 
abscess. Welch and Donaldson no ted a high mor
tality (18%) when right colectomy with anastomosis 
was performed for acute colonic obstruction, while 
Dutton et al. found that 36% of their patients died 
following emergency resection and anastomosis of 
the obstructed right colon. 

In one patient a pelvic abscess followed subtotal 
colectomy and ileosigmoid stapled anastomosis done 

Table 4-4. Complications Following Closure of 
Duodenal Stump 

Sutured (31) 
Related-(2) 

Duodenal fistula after gastrectomy for carcinoma; healed 
without relap. 

Duodenalleak and peritonitis following suture closure of 
duodenum and tube duodenostomy during emergency 
gastrectomy for massive hemorrhage-fatal 

Stapled (68) 
Related-(3) 

Duodenal fistula healed in four weeks-minor; no relap. 
Duodenal fistula along drain tract following gastrectomy for 

carcinoma appeared on p.o. 22, after discharge from 
hospital; healed in three weeks-minor; no relap. 

Duodenalleak; reoperation p.o. 4 to insert tube 
duodenostomy; healed in two weeks; technical error-stump 

tao thick for stapled technique 



Table 4-5. Complications Following Ileocolonic 
Resection and Anastomosis 

Sutured (57) 
Related-(3) 

Perianastomotic abscess after palliative right colectomy in 
75-year-old patient with carcinomatosis; relap. p.o. 10 

Obstruction, inftammation at anastomosis; relap. for bypass 
p.o. 15 (probable leak) 

Death p.o. II of90-year-old following resection and 
jejunocaecostomy for gangrene ofileum; febrile p.o. 
course; no autopsy (suspected leak) 

Possibly related-(2) 
Recurrent pelvic abscess after resection for perforated 

Crohn's ileitis with pelvic abscess and peritonitis; relap. 
p.o. II 

Transient small bowel obstruction in patient with peritoneal 
metastases; Cantor tube 

Stapled (85) 
Related-(3) 

Leak and peritonitis after subtotal colectomy and 
ileosigmoidostomy for Crohn's colitis; relap. p.o. 8 

Subhepatic abscess adjoining anastomosis; patient 
readmitted for 1. & D. p.o. 26 

Obstruction due to kink, adhesions and small abscess at 
anastomosis in 90-year-old; probable leak; relap. p.o. 9 

Possibly related-(2) 
Small pelvic abscess noted at relap. for intestinal obstruction 

15 days after emergency subtotal colectomy and 
ileosigmoid anastomosis for acutely obstructing carcinoma 
ofleft colon 

RUQ abscess and infected ascites after resection right colon 
for necrotic tumor with peritoneal carcinomatosis; relap. 
p.o. 3. Died ofpulmonary emboli p.o. 12 

for an acutely obstructing carcinoma of the left 
colon. This is considered by the authors to be a 
case of poor surgical judgment, as results with pre
liminary colostomy followed by staged resection for 
left colon obstruction have been superior to one
stage resection (Dutton et al. , 1976; Welch and 
Donaidson, 1974). In our series,closure of colostomy 
resulted in no deaths and only a 3% incidence of 
anastomotic complications. 

Three cases of subhepatic or subphrenic abscess, 
cited in Table 4-3, followed gastrectomy either for 
carcinoma or obstruction. In each of these cases it 
is considered highly improbable that the infection 
resulted from any leak at the site of the gastro
jejunostomy. Rather, contamination by virulent 
organisms present in the stomach appears to be the 
likely cause of these infections. 

In the case of the postoperative gastric hemor
rhage following a stapled gastrojejunostomy, this 
was considered to be a technical error. Performed 
early in our experience with stapling techniques, 
inadequate attention was paid to the oozing ofblood 
from the gastrojejunal staple line. It is now known 
that it is imperative to correct this bleeding by 
means of electrocoagulation or suture ligation. 
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Table 4-6. Complications Following Colon Resection 
and Colocolonic Anastomosis 

Sutured (71) 
Related-(O) 
Possibly related-(O) 

Postoperative small bowel obstruction successfully treated by 
Cantor tube 

Stapled (61) 
No anastomotic complications 

In reviewing duodenal stump closure it is notable 
that two of the five leaks occurred in patients with 
gastric carcinoma in whom the duodenum appeared 
to be free of pathology. The only fatal duodenal 
complication occurred in a patient in shock under
going emergency gastrectomy for massive hemor
rhage from a large posterior penetrating duodenal 
ulcer, in whom the precaution was taken of per
forming a tube duodenostomy at the time of gas
trectomy. This was not successful in preventing 
duodenal fistula and peritonitis. In two stapled du
odenal closures, minor leaks appeared along the 
drain tracts. In one patient, who was discharged 
from the hospital healed, a duodenal fistula occurred 
along the drain tract on the twenty-first postoper
ative day. Another patient with a duodenal leak 
following stapled closure underwent reoperation on 
the fourth postoperative day. No gross leak could be 
seen, but drains were inserted and the fistula per
sisted for three weeks. This complication was con-

Table 4- 7. Complications Following Small Intestinal 
Anastomoses 

Sutured (30) 
Related-(I) 

Enterocutaneous fistula, 12 days duration, after side-to-side 
ileosigmoidostomy for carcinomatosis with obstruction 

Stapled (105) 
Related-(4) 

Leak following operation for strangulated hernia; resection 
done in groin and anastomosis forcibly reduced into 
abdominal cavity via hernial opening; relap. p.o. 7; 
technical errOT 

Enterocutaneous fistula following resection and anastomosis 
of multiple segments of small bowel for strangulating 
intestinal obstruction and abdominal abscesses, 10 days 
after hysterectomy; healed on hyperalimentation 

Enterocutaneous fistula following 2 small intestinal 
resections, sigmoid resection and drainage of abscesses for 
Crohn's enterocolitis and peritonitis; died of sepsis 

Enterocutaneous fistula following small bowel resection and 
resection enterovesical fistula in 71-year-old with 
carcinomatosis and obstruction; died of sepsis 

Possibly related-(I) 
Relaparotomy, enterolysis for adhesive small bowel 

obstruction 30 days after resection ofjejunal 
angiodysplasia; no leak 
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Table 4-8. Complications Following Colostomy Closure Table 4-10. Complications Following Anterior 
Resection ofRectum 

Sutured (33) 
No anastomotic complications 

Stapled (33) 
Related-(2) 

Obstruction; perianastomotic inflammation; re-resection 
p.o.14 

Fecal fistula; stapled anastomosis constructed under tension; 
technical errOT 

sidered due to a technical error in that the duodenal 
stump was excessively scarred, making it too thick 
for proper closure by stapling. Since the stapling 
device will compress tissues to a thickness of 1 
to 1.5 mm when using the 3.5-mm staple, it is im
portant to remember that no tissue which may be 
necrotized by this degree of compression should be 
stapled. Vital to the success of any stapled closure is 
the viability of the tissue distal to the staple line. 
Stapling is not equivalent to a completely hemostatic 
ligature. One can uniformly observe abriefperiod of 
gentle oozing through the stapled closure. When 
tissue is too thick for this to occur, the technique is 
contraindicated. Some leeway in this area may 
be obtained by using the larger 4.8-mm staple, 
which will permit the closure of moderately thick
ened tissue. With the use of the larger staple, the 
tissue compression is increased to a 2 mm thickness. 

One of the technical failures following a stapled 
anastomosis occurred in a patient with a strangu
lating inguinal hernia requiring resection of the pa
tient's ileum. The resection and anastomosis was 
carried out in the inguinal incision after which the 
anastomosed segment was pushed through the fairly 
narrow hernial ring into the abdominal cavity. This 
complication was attributed to the technical error 
of applying excessive force to a fresh anastomosis. 
Another technical error was responsible for a large 
fecal fistula which followed stapled anastomosis for 
closure of a transverse colostomy. The operation was 
performed through a small incision with inadequate 
mobilization of colon from adjacent adhesions. This 
resulted in excessive tension on the stapled closure, 
with consequent leakage. 

Table 4~9. Complications Following 
Esophagogastrostomy 

Sutured (4) 
No anastomotic complications 

Stapled (5) 
No anastomotic complications 

Sutured (38) 
Related (3) 

Perianastomotic abscess; drained transrectally 
Fecal fistula; conservative treatment 
Localized leak in patient with gauze pack in place for 3 days 

due to presacral hemorrhage. No relap. 
Sutured and stapled (Baker side-to-end) (44) 

No anastomotic complications 
Stapled (2) 

No anastomotic complications 

Needless to say, in an indeterminate number of 
additional cases, technical errors were detected and 
corrected during the course of stapling. Upon the 
completion of any stapling procedure, it behooves 
the surgeon to examine the entire anastomosis with 
meticulous ca re to seek out any possible imperfec
tions. In the case of gastrojejunal anastomoses with 
the GIA device, complete hemostasis must be 
assured prior to completion of the procedure. 

In our earlier application of stapled anastomoses 
to the small intestine, the authors feit some appre
hension that the everted staple line might give rise to 
postoperative adhesions due to the rim of exposed 
mucosa. It was gratifying to observe that during the 
4-year period of this study no patient returned with 
intestinal obstruction due to an adhesion involving 
one of these everted lines of staples. Since the period 
of observation is abrief one, some degree of appre
hension remains and it may be advisable, when 
convenient, to cover the everted mucosa with ad
jacent mesentery or omenturn. 

Among the 32 complications related to anas
tomotic healing listed in Tables 4-3 through 4-10, 
there were only four fatalities from sepsis. This low 
rate is considered to be due to the emphasis in this 
institution upon prompt relaparotomy in all cases 
suspected of having anastomotic leakage. In these 
situations the anastomosis is gene rally divided and 
both limbs of intestine are exteriorized either as 
enterostomy or colostomy and mucous fistula. 

The satisfactory results following stapling pro
cedures in this series were not due to the efforts of a 
single experienced and skillful surgeon, but rather of 
a large number of staff surgeons and residents. It 
should be noted, however, that acquisition of experi
ence and skill with these instruments was achieved 
in a gradual, organized fashion. No one inexperi
enced in the stapling technique performed an an
astomosis without a preceptor being part of the 
operating team. Despite its apparent simplicity, 
there are just as many pitfalls to be avoided in 



learning stapling teehniques as there are in learning 
how to sew. Onee this teehnique is mastered, there 
appears to be no signifieant differenee in results, 
eomparing stapled and sutured anastomoses. Sinee 
the average stapled anastomosis takes no more than 
two to three minutes to perform, one reason for the 
inereasing popularity of stapling is readily apparent. 
At present, approximately 60% of the anastomoses 
in our institution are done with stapling teehniques. 
They are partieularly appropriate in eritieally ill 
patients in whom eurtailment of operating and an
esthesia time may be important. 

In eonclusion, data presented in this study do 
not show any signifieant differenee in the ineidenee 
of anastomotie eomplieations when stapled an
astomoses are eompared with sutured proeedures in 
the gastrointestinal traet. 
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Achieving Exposure 
Many dangerous surgical mishaps occur because the 
operative exposure is inadequate. The first step in 
obtaining good exposure is a well-planned incision of 
sufficient length. 

The second step requires that the intestines be 
packed away from the area of operation. If a dis
section requires the exposure of a large portion of the 
abdominal cavity, such as for left hemicolectomy or 
ex cis ion of an abdominal aortic aneurysm, the small 
intestine should be exteriorized for the duration of 
the dissection. 

The third step is the retraction of the wound 
edges. This is accomplished by having an assistant 
apply a Richardson retractor to the abdominal wall, 
and deep retractors, such as the Harrington, to 
deeper structures. In some situations, a mechanical 
self-retaining retractor, such as the Balfour or the 
Thompson, may be inserted to separate the lips of a 
long abdominal incision. In the thoracoabdominal 
incision, a Finochietto retractor is excellent for 
separating the ribs. 

One disadvantage of using a mechanical self
retaining retractor in the abdomen is that it may 
inflict trauma if intense pressure is exerted against 
the rectus muscles. This pressure can be lessened by 
using long incisions and by padding the musculature 
with moist gauze pads. 

The "chain" retractor (Fig. 5-1), developed at the 
U niversity of Alabama Medical School, as reported 
by Aldrete et al. , is an inexpensive improvisation 
that permits the insertion of a retractor blade beneath 
the lower end ofthe sternum or beneath either costal 
margin. The retractor is attached to an ordinary link 
chain, wh ich can be purchased in a hardware store 
for about $2.00. To the side rail at the head of 
the operating table the anesthesiologist attaches a 
curved steel post borrowed from the gynecological 
lithotomy stirrup set. When the post is adjusted to 
the proper height, the chain is fixed to a snap at the 
tip. By rotating the post in the proper direction, the 
lower end of the sternum and the thoracic cage can 
be retracted forcefully cephalad and anteriorly to 
elevate the sternum by as much as 8-10 cm. 
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This device is ideal for operations around the 
lower esophagus, such as a vagotomy or hiatus 
hernia repair. It does not require the purchase of 
new instruments other than 25-30 cm of chain. 
It may be installed when necessary, without pre
paration, even in the middle of an operation. It is 
also very helpful in liberating the splenic flexure of 
the colon. Here the device is placed on the left side of 
the operating table and the retractor is positioned to 
draw the left costal margin to the left, cephalad and 
anteriorly, thus improving exposure tremendously. 
Whenever exposure for operations on the biliary 
tract is difficult, application of the "chain" retractor 
to the right costal margin can be of benefit. 

The Thompson retractor (Fig. D-24 in the 
glossary) attaches to the O.R. table and has a large 
variety of components for retraction. This device is 
therefore more flexible in operation than is the 
U pper Hand retractor. 
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Another mechanical retractor that is attached to 
the operating table to improve upper abdominal 
exposure is the Upper Hand retractor (Fig. 5-2) de
veloped by Lally. This device is a steel bridge that is 
attached to both sides of the operating table and 
passes across the patient at the midsternal level. 
Its height is set at 4-10 cm above the sternum, 
depending upon the type of retraction desired. Two 
separate retractor blades can be attached to the steel 
bridge, one of which may be used to elevate the 
lower sternum in a manner similar to the "chain" 
retractor. A second blade may be attached to the 
bridge to retract the liver for biliary tract surgery; 
this method sometimes eliminates the need for a 
second assistant. 

The primary aim of the "chain" and the Upper 
Hand retractors is not to reduce the number of 
assistants in the operating room, though. These 

devices are used because the exposure they provide 
in upper abdominal incisions cannot be duplicated 
by hand-held retractors. 

In recent years, much more sophisticated retrac
tors have been developed that attach to the operating 
table and permit multiple blades to forcibly retract 
various parts of the anatomy. At this time, the 
mechanical retractor that we prefer is the Thompson 
(see Appendix D). 

Incisions for Abdominal Surgery 
Although many surgeons have long believed that 
transverse in cis ions are stronger and have a lower 
incidence of dehiscence than midline incisions, this 
belief is false (see following section). Some think that 
the upper transverse incision interferes less with 
respiration than does the upper midline incision. 



Clinically, this does not appear to be important. 
A long, vertical midline incision gives excellent ex
pos ure for all parts of the abdomen. It also provides 
ftexibility, since extensions in either direction are 
simple to execute. With the aid of either the "chain" 
or Thompson retractor, splenectomy, splenie ftexure 
resection, hiatus hernia repair, vagotomy, pancre
atectomy, and biliary tract surgery can easily be 
done. Whenever exposure in the upper abdomen by 
this technique is inadequate, it is a simple matter 
to extend the midline incision into a right or left 
thoracoabdominal approach by dividing the costal 
cartilage and intercostal museles. Yet another ad
vantage of midline incisions is the speed with which 
they can be opened and elosed. 

In spite of these advantages, we often use a sub
costal approach far cholecystectomy because a shorter 
length of incision provides direct exposure of the 
gallbladder bed. If the gallbladder has already been 
removed, and if a secondary common duct explo
ration is necessary or a pancreaticoduodenectomy is 
contemplated, a midline incision extending 6-8 cm 
below the umbilicus provides excellent exposure and 
is preferred. 

For the usual appendectomy, the traditional 
McBurney incision affords reasonable exposure, a 
strong abdominal wall, and a good cosmetic result. 
To accomplish the same exposure with a vertical 
incision would require either a long midline or 
paramedian incision or an in cis ion along the lateral 
border of the rectus musele, which might transect 
two intercostal nerves and produce some degree of 
abdominal weakness. 

Avoiding Wound Dehiscence 
andHernia 
Although a number of reports have appeared in 
the literature specifying rates of dehiscence weil 
under 1%, both Efron and a Lancet editorial reported 
that the incidence of abdominal wound disruption 
is more like 3%-5% throughout the world for 
"routine" surgery performed by surgeons. who do 
not have a particular interest in avoiding this 
complication. Goligher et al. in a controlled study 
found a 10% incidence of wound dehiscence in 107 
patients whose wounds had been elosed in multiple 
layers, using chromic catgut, rather than with mass 
sutures. Because abdominal wound dehiscence has 
been followed by martality rates as high as 35% and 
by a high incidence of large incisional hernias, the 
problem deserves elose study. 

The major causes of wound disruption are: 

Inadequate strength of suture material 

Rapid absorption of suture material, e.g., catgut 
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Knots becoming untied, especially with some mono
filaments like nylon and Prolene 
Sutures tearing through the tissue 

All these causes except the last are self
explanatory: suture te ar is poorly understood by the 
majority ofsurgeons. A stitch will te ar through ifit is 
tied too tightly or if it encompasses too small a mass 
of tissue. While it is true that in some patients there 
appears to be a diminution in the strength of the 
tissue and its resistance to tearing, especiaily in 
the aged and in extremely depleted individuals, 
this does not explain the fact that many wound 
disruptions occur in healthy patients. Through ex
tensive experience in the experimental laboratory 
with healing laparotomy wounds in normal' and 
protein-depleted rats, we have compiled unpublished 
data demonstrating that as long as the incision is 
held together for a sufficient period of time, healing 
does occur. The rate of increase in the tensile strength 
of the healing wound is markedly depressed after an 
animal has lost 25% of its body weight, but 3 
weeks following the laparotomy, satisfactory wound 
strength has developed. The problem, therefore, 
when collagen deposition takes place at a slow rate, 
is to support these wounds for a sufficient period 
of time to permit healing to occur. When a healthy, 
middle-aged patient with good muscular develop
ment disrupts the incision following an uncompli
cated cholecystectomy, there must be a mechanical 
explanation. Often the surgeon has elosed the 
wound with multiple small stitches of fine suture 
material. Under these circumstances, a healthy 
sneeze by a muscular individual tears the sutures out 
of the fascia and peritoneum because the musele pull 
exceeds the combined suture-tissue strength. 

If the problem, then, is to maintain tissue ap
proximation during a sneeze or abdominal dis tension 
for aperiod of time sufficient for even the depleted 
patient to heal, what is the best technique to use? We 
now have adequate data to identify the principles 
that must be observed if the rate of dehiscence is to 
be reduced below 1%, especially in the poor-risk 
patient. I) Jones et al., Sanders et al., Jenkins, and 
Spencer et al. found that proper technique demands 
that a large mass of tissue be ineluded in the stitch. 
2) According to Sanders et al.,Jenkins, and Martyak 
and Curtis, the stitch must be tied in a relatively 
loose fashion so that approximation is achieved and 
not much more. 

Although Jones used a near-and-far type stitch 
with monofilament wire, resulting in only one de
hiscence in 197 cases, his description and illustrations 
see m to indicate that no more than 1 cm of tissue was 
ineluded in the stitch on either side of the incision. 
Spencer used a bi te of 3 cm on each side of the linea 
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alba and placed his wire sutures 1 cm apart. He 
experienced one wound disruption in 293 patients. 
According to Tera and Alberg, a midline incision 
closed in this manner resists 3 tim es the bursting 
force of a paramedian incision closed in layers and 
1.7 times that of a transverse incision, when tested in 
a cadaver. 

In clinical trials Goligher et al. found that the use 
of a layer closure, supplemented by large and closely 
spaced retention sutures through all the layers of 
the abdominal wall and skin, can keep the wound 
dehiscence rate in the vicinity of 1%. 

Many surgeons believe that a patient who is 
at an increased risk of having a wound dehiscence 
by virtue of malnutrition, chronic steroid therapy, 
or chronic obstructive pulmonary disease should 
have an abdominal incision closed with "retention 
sutures" that go through the skin, through the entire 
abdominal wall. We strongly disagree with the use of 
this type of closure for several reasons: 

I) Wound healing is delayed in this group of 
patients, so that the wound requires the support 
of sutures for at least 4 weeks. Since this type of 
massive suture frequently cuts through the skin 
long before the passage of 4 weeks, the surgeon 
frequently removes the sutures somewhere 
around the 15th-20th postoperative day. In this 
case, the patient is not protected against wound 
dehiscence. 

2) In patients who are at increased risk because of 
abdominal sepsis, this is an especially poor 
choice of closure because any subcutaneous 
wound infection is exceedingly difficult to treat 
properly. If one removes the skin sutures, it is 
still not feasible to drain the infection adequately, 
since the skin is being continuously held in 
apposition by the retention sutures. We have 
observed patients who developed necrotizing 
fasciitis that was not recognized until quite late 
in the course of the infection because of the 
inability to inspect the subcutaneous and fascial 
layers properly. 

3) The objective of the "retention suture" is to 
take a sufficiently large bite of tissue on both 
sides so that the stitch will not cut through prior 
to adequate healing. The technique of abdominal 
closure described in this chapter accomplishes 
the same end as a "retention suture" by en
closing a 3-cm bite of tissue on each side of the 
incision. In effect, we are inserting a retention 
suture through the fascia and muscle layers but 
avoiding inclusion of the skin. Including the skin 
in a "retention suture" has many liabilities and 
no advantages, since there is no significant hold
ing power in the skin layer. After an extensive 

experience with a large number of elderly, mal
nourished, and high-risk patients, we have found 
that the closure described in this chapter has all 
the advantages of a retention suture and none 
of the disadvantages, and is highly effective In 

preventing dehiscence. 

There is evidence that closure of the midline 
incision need not be done exclusively with wire nor 
exclusively with interrupted sutures. Jenkins, and 
Martyak and Curtis reported on studies in which the 
same large-size tissue bites using one continuous 
suture of No. 2 nylon were taken in the linea alba, 
resulting in a minimal number ofwound disruptions. 

Modified Smead-J ones Closure 
of Midline Incisions 
Since 1961 virtually all the abdominal surgery we 
have performed has bee~ through midline incisions, 
which have been closed by the modified Smead
Jones technique described below. Appendectomies 
were done by the McBurney in cis ion and are not 
included in this series. Most cholecystectomies have 
been performed through right subcostal incisions. 
From 1961 to 1970, because of the mistaken belief 
that the transverse incision was less prone to wound 
dehiscence, 478 of these subcostal incisions were 
closed with continuous catgut to the peritoneum and 
interrupted cotton sutures to the fascia. There were 
five wound disruptions in this group, for a 1 % 
dehiscence rate. 

In our last 500 subcostal incisions, closed by the 
modified Smead-Jones technique, no dehiscences 
were noted. A study was done ofapproximately 1500 
midline and 300 subcostal incisions, performed by 
the author or residents under his supervision, that 
employed a modified Smead-Jones technique using 
monofilament wire. Results of this study revealed 
that 30% of the patients were opera ted upon for 
carcinoma and 30% underwent colon resection and 
anastomosis. The mean age of the patients was in 
the seventh decade. Many of the patients, en
countered before parenteral hyperalimentation 
became available, were nutritionally depleted and 
seriously ill, including a number with abdominal 
sepsis. Incisions made through a previous scar in 
the abdominal wall were eliminated from the study. 
There was only one wound dehiscence in this group 
of 1800 cases. The patient was an 83-year-old 
debilitated man suffering from carcinomatosis. His 
dehiscence was due to a technical error: an in ade
quate bite of tissue was enclosed in the abdominal 
sutures, all of which cut through by the eighth 
postoperative day. 

Although there was some trepidation at the onset 



of this study that the intra-abdominal loops of wire 
might trap intestine, it is striking that there were no 
cases of intestinal fistula or other evidence that the 
bowel was lacerated by a wire suture. In the 1800 
abdominal closures, using probably 16,000 sutures, 
there were only three suture sinuses leading to a wire 
stitch. There were six instanees in whieh the end 
of a broken wire had penetrated the skin, with 
no evidence of surrounding inftammation; this com
plieation oecurred in thin patients. In two cases, 
marked induration appeared for a distanee of 2-
3 cm at the fasciallevel of the wound. Upon explo
ration, a granuloma was found in each ease. Since 
both of these granulomas were in contiguity with a 
wire suture, it was assumed that this represented a 
foreign-body reaction seeondary to the wire knot. 
When postoperative incisional hernias appeared, the 
diameter of the ring was almost always 1-3 cm, as 
though one wire had either broken or eut through. 
Often the loeation of the hernia was adjaeent to 
the umbilicus, where special eare should have been 
taken to avoid leaving a gap in the closure. 

While the above statistics reveal that compli
cations from monofilament wire, used by the tech
nique to be described, are astonishingly rare, wire 
does have one serious disadvantage. It appears to 
produee a higher incidence of pain in the incision 
than is seen with other types of suture material. It is 
estimated that 2%-4% ofpatients who undergo this . 
type of abdominal closure require the removal of 
one or two of the wire sutures from the abdominal 
wall because of loealized pain. This is generally 
performed as an office procedure, using local an
esthesia. In six cases (0.3% ofthe series), because of 
the persistent eomplaint of ineisional pain, whieh 
was not loealized, general anesthesia was employed 
for the removal of all the wire sutures in the ab-
dominal wall. One explanation for the pain is that 
after aperiod of 6-12 months, many of the steel 
wire sutures break, as revealed by X ray. It is 
remarkable that, as far as we know, none of these 
broken wires has given rise to any clinieally evident 
intra-abdominal complication. One-third of the six 
patients eontinued to experienee pain even after all 
the wires had been excised. 

Although the incidence of serious complications 
accompanying this technique is minimal, neverthe
less the complaint of pain is annoying to patient and 
surgeon alike. Consequently, other suture materials 
have been studied for use in abdominal closure. A 
brief trial of 0 Prolene using the same technique 
of closure revealed an excessive number of suture 
sinuses and incisional pain, probably because of the 
large number of knots required. Although we have 

Operative Technique for Midline Incision 27 

technique that uses continuous No. 2 nylon in the 
abdominal wall, taking large bites of tissue, with the 
knots tied inside the abdominal cavity; Martyak and 
Curtis have reported it has produced no dehiscence 
in 280 operations. 

While the nature of suture material may change 
in the future, it seems clear that a mass closure ofthe · 
midline incision, paying special attention not to tie 
the stitches too tightly, can virtually eliminatethe 
problem of wound disruption. The first edition of 
this book stated, "An absorbable suture ... that can 
remain strong for 1 or 2 months instead of only 
2 weeks would be the ideal stitch for abdominal 
closure." Polydiaxone suture (PDS) fulfills this re
quirement. For the past 6 years, we have used No. 1 
size PDS for abdominal closures by the technique 
described below, with results equal to those of wire 
sutures, but avoiding the long-term wound pain 
problems encountered with wire. 

Operative Technique for 
Mldline Incision 
Making the Incision 
Hold a large gauze pad in the left hand and apply 
lateral traction on the skin, as the first assistant does 
the same on the opposite side ofthe incision. Use the 
scalpel with a firm sweep along the course of the 
in cis ion (Fig. 5-3). The initial stroke should go 
weIl into the subcutaneous fat. Then reapply the 
gauze pads to provide lateral traction against the 
subcutaneous fat, and use the belly of the scalpel 

not had any experience with it, there is also a Fig. 5-3 
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blade to carry the incision down to the linea alba, 
making as few knife strokes as possible. The linea 
alba can be identified in the upper abdomen by. 
observing the decussation of fascial fibers. Confirm 
this by palpating the tip of the xiphoid, which in
dicates the midline. 

The custom of discarding the scalpel used for 
the skin incision, in the belief that it has thereby 
incurred bacterial contamination, is not supported 
by data, asJacobs has shown, or by logic; it need not 
be observed. 

Whether towels or an adherent sheet of plastic 
(Vi-Drape) are affixed to the skin in an effort to 
prevent contamination from the skin into the in
cis ion is up to the surgeon. There do not appear to 
be any data proving any advantage in covering the 
skin with either material. . 

Because the subcutaneous fat seems to be the 
body tissue most susceptible to infection, every effort 
should be made to minimize trauma to this layer. 
Use as few hemostats and ligatures as possible; 
most bleeding points will stop spontaneously in 
a few minutes. Electrocoagulation of subcutaneous 
bleeders should be performed with accuracy and 
minimal trauma. 

Continuing lateral traction with gauze pads, 
divide the linea alba with the scalpel. If the in cis ion 
is to be continued around and below the umbilicus, 
leave a 5-8 mm patch of linea alba attached to the 
umbilicus to permit purehase by a suture when 
the elosure is being accomplished. Otherwise, a 
gap between sutures may appear at the umbilicus, 
leading to an incisional hernia. 

The peritoneum should be opened to the left 
of the falciform ligament. When the peritoneum is 
opened elose to its attachment to the undersurface of 
the left rectus musele, virtually no blood vessels are 
encountered. Consequently, elevate the peritoneum 
between two forceps and incise it just above and 
to the left of the umbilicus. Using a Metzenbaum 
scissors, continue this incision in a cephalad direction 
until the upper pole of the incision is reached. 
If bleeding points are encountered here, electro
coagulate them. 

So as not to cut the bladder, be certain when 
opening the peritoneum in the lower abdomen 
to identify the prevesical fat and bladder. As the 
peritoneum approaches the prevesical region, the 
preperitoneal fat cannot be separated from the peri
toneum and becomes somewhat thickened and more 
vascular. If there is any question about the location 
of the upper margin of the bladder, note that the 
balloon of the indwelling Foley catheter can be 
milked in a cephalad direction. It is easy to identify 

the upper extremity ofthe bladder this way. It is not 
necessary to open the peritoneum into prevesical 
fat, as this does not improve exposure. However, 
opening the fascial layer down to and beyond the 
pyramidalis museles to the pu bis does indeed lm
prove exposure for low-lying pelvic pathology. 

Closure of Midline Incision 
This closure is almost identical with that reported by 
Spencer et al. in 1963. As mentioned above, we have 
modified the Smead-Jones technique by increasing 
the width of the tissue bite, which is in accord with 
the elinical data compiled by Sanders et al. and 
Jenkins indicating that the large bite and the loose 
suture are essential in preventing dehiscence. It is 
not necessary, in the upper abdomen, to inelude the 
peritoneum or falciform ligament in the suture, and 
this layer is gene rally ignored. Below the umbilicus 
there is no distinct linea alba, and the rectus muscle 

. belly is exposed. In this region include the peri
toneum in the stitch. 

Apply Allis clamps to the linea alba at the mid
point of the incision, one elamp on each side. Below 
the umbilicus the Allis elamps should include a bite 
of peritoneum as well as of anterior fascia. With the 
suture of No. 1 PDS, encompass 3 cm of tissue on 
each side of the linea alba; then take a small bite of 
the linea alba, about 5 mm in width, on each side. 
This results in a smallloop within a large loop (Fig. 
5-4). The purpose of the small loop is simply 
to orient the linea alba so that it will remain in 
apposition rather than one side moving on top ofthe 
other. Place the smallloop 5-10 mm below the main 
body ofthe suture to help eliminate the gap between 
adjacent sutures. Insert the next suture no more 
than 2 cm below the first. Large curved Ferguson 
needles are used for this procedure. 

Tie the sutures with 4 square throws. Avoid ex
cessive tension! When half the incision has been closed, 
start at the other end and approach the midpoint 
with successive sutures (Fig. 5-4). Do not tie the 
last few stitches, thus leaving enough space to insert 
the remaining stitch under direct vision. In no case 
should the surgeon insert a stitch without at all times 
seeing the point of the needle. Then tie all the 
remaining sutures (Fig. 5-5). 

Accomplish skin closure by interrupted 4-0 nylon 
vertical mattress sutures, a continuous subcuticular 
suture of 4-0 PG, or staples. 

A description of the McBurney incision is included 
in Chap. 33; the Pfannenstiel incision will be found 
in Chap. 52; and the subcostal incision under "Cho
lecystectomy" in Chap. 60 of this work. 
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Fig.5-5 
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6 Operations to Resect, Replace, 
or Bypass the Esophagus for Cancer 

Concept: Selection of Operation 
for Carcinoma near 
Esophagogastric J unction 
A number of surgeons have asserted that resection 
of the lower esophagus and proximal stornach for 
lesions near the gastric cardia, followed by esoph
agogastric anastomosis, is an operation with a high 
mortality rate and a high incidence of reflux esoph
agitis. On the other hand, we have observed that 
very few patients experience serious symptoms of 
reflux esophagitis foHowing esophagogastrectomy 
with an end-to-side anastomosis. No dietary res
trictions have been necessary. In 44 consecutive 
cases, among patients whose average age was over 
70, we encountered (and reported) no clinical an
astomotic leaks and no deaths. 

If a tumor occupies a large segment of the gastric 
fundus, requiring more than 50% of the stornach to 
be removed for an adequate cancer operation, then 
total gastrectomy is indicated because the gastric 
remnant will be too small to permit construction of 
a proper end-to-side esophagogastric anastomosis. 
The end-to-end anastomosis results in an excessive 
number of leaks as well as reflux bile esophagitis. Other
wise, esophagogastrectomy properly performed is 
a safe operation with good nutritional and symp
tomatic results. 

For cancer of the distal 10 cm of the esophagus, 
we have found a left thoracoabdominal incision with 
esophagogastric resection and anastomosis to be 
successful. If the tumor extends more proximally 
than was anticipated, we simply mobilize the 
esophagus above the arch of the aorta and perform a 
supra-aortic anastomosis. 

Concept: Selection of Operation 
for Lesions ofMid- and Upper 
Esophagus 
Except for lesions of the lower 10 cm of the esoph
agus, the operation of choice for carcinoma of the 
esophagus is subtotal resection by right thoracotomy, 
combined with mobilization of the stornach through 

a midline laparotomy. This should be followed by 
end-to-side esophagogastric anastomosis at the apex 
of the right ehest or in the neck. With adequate 
preoperative preparation, this operation too can 
be done safely and result in. good postoperative 
digestive function. In some institutions a course 
of preoperative radiation and/or chemotherapy is 
given to these patients (Orringer et al.). Conclusive 
data to support this policy are not yet available. 

Chasseray and associates performed a prospective 
randomized study comparing a laparotomy-right 
thoracotomy with laparotomy-right thoracotomy 
and cervicotomy for esophageal resection. There 
was a significantly greater leak rate when a cer
vical anastomosis was done (26%) compared with 
an anastomosis in the right ehest (4%). Many of 
the leaking cervical anastomoses resulted in post
operative strictures that required dilatation. Re
moving a greater length of esophagus by virtue of 
a cervical anastomosis did not result in improved 
long-term survival as compared with an intrathoraeie 
anastomosis. 

Concept: Transthoracic or 
Transliiatal Approach When 
Resecting Esophageal Cancer? 
Although the concept of using a left thoracotomy or 
a left thoracoabdominal incision for the resection of 
lower esophageal and esophagocardiac cancers has 
gained wide acceptance, so me authors have reported 
excessive mortality and anastomotic leak rates in 
these operations. This has not been our experience. 
Also, a number of other authors have no ted ex
ceedingly low mortality and complication rates. 

Akiyama in 1980 reported 106 resections of 
lower esophageal and esophagogastric carcinomas 
through left thoracoabdominal incisions with a 
hospital mortality rate of 0.9% and an anastomotic 
leak rate of 2.8%. None of these anastomotic leaks 
was of clinical significance. EHis et al. reported 106 
esophagectomies. Fifty-four were done through left 
thoracotomy incisions. A laparotomy and right 
thoracotomy approach was used for lesions of the 
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32 Operations to Resect, Replace, or Bypass the Esophagus for Cancer 

upper half of the esophagus, and 10 patients with 
thoracoabdominal incisions were included. The total 
hospital mortality was 1.3%, and the intrathoracic 
anastomoses demonstrated a 2% leak rate. All an
astomoses were done by suturing. FinaIly, Mathisen 
and associates reported on 104 esophageal resections 
for cancer. Of these, 64 were done through left 
thoracoabdominal incisions, while 40 underwent 
laparotomy-right thoracotomy. The hospital mor
tality rate was 2.9%, and there were no anastomotic 
leaks. 

On the other hand, Orringer (1984) has recom
mended that all resectable esophageal carcinomas as 
weIl as esophagogastric lesions be resected without 
performing a thoracotomy, using a transhiatal ap
proach combined with dissection through a cervical 
incision. While most of this operation can be done 
under direct vision, dissection in the area of the 
carina is performed blindly. Orringer reported on 
100 transhiatal operations, of which 96 included a 
gastric puIl-up and an esophagogastric anastomosis 
performed in the neck. Four patients required a 
colon interposition between the cervical esophagus 
and the stomach. There was a 6% hospital mortality 
rate as weIl as a 5% leak rate from the cervical 
anastomosis. The average blood loss was 880 ml. 
Avoiding a thoracotomy may make this operation 
more suitable for patients with chronic obstructive 
pulmonary disease. Since there has been no random
ized prospective study comparing the transhiatal 
with the transthoracic approach for esophageal car
cinoma, there is no clear-cut answer as to which 
approach is superior. 

One cannot be dogmatic in selecting one of these 
procedures over the other. Each operative procedure 
requires a knowledge of the anatomy, meticulous 
and delicate surgical technique, as weIl as devoted 
postoperative care to achieve the excellent results 
reported by Akiyama, EIlis, Mathisen, or Orringer. 

Concept: Selection of Operation 
for N onresectable Esopliageal 
Carcinoma 
Although it is possible to interpose a segment of 
isoperistaltic left colon between the cervical esopha
gus or pharynx and the stomach, when this operation 
is performed for palliation of esophageal carcinoma, 
the mortality rate is very high and the length of 
survival is limited. With the development of endo
scopic laser technology, opening the obstructed 
esophageal channel with a laser device seems to be 
effective and much safer than a surgical bypass in 
these patients. 
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7 Esophagectomy: Right Thoracotomy 
and Laparotomy 

Indications 
Esophagectomy via right thoracotomy is indicated 
in carcinoma of the esophagus, except for tumors of 
the distal 10 cm. 

Preoperative Preparation 
Institute nutritional rehabilitation, either by paren
teral alimentation or by nasogastric tube feeding, in 
patients who have lost more than 10 lbs. 
Perform preoperative esophagoscopy and biopsy. 

Improve oral and dental hygiene, if necessary. 

Stop patient from smoking. 

Conduct a pulmonary function study. 

Preoperative chemotherapy and radiation therapy is 
an unsettled issue. Until more data are accumulated, 
no definitive statement can be made. 

Preoperative bronchoscopy is indicated in those 
patients whose lesion may have invaded the left 
main bronchus or trachea. 

A nasogastric tube should be passed prior to 
operation. 

Perioperative antibiotics should be administered. 

Pitfalls and Danger Points 
Hemorrhage from aorta 

Perforation of trachea or bronchus 

Anastomotic leak 

Anastomotic stenosis 

Inadvertent interruption of gastroepiploic arcade on 
greater curvature of stornach 

Operative Strategy 
When a tumor of the esophagus is densely adherent 
to the aortic arch, extreme caution is indicated. If 
the aorta is inadvertently perforated while the tumor 
is being removed from the arch, it will be extremely 
difficult to salvage the patient. If the surrounding 
aortic wall is indurated by fibrosis or tumor, this will 
make control of hemorrhage virtually impossible. 
Furthermore, it is doubtful that heroic measures for 
the resection of such invasive tumors will prove any 

more beneficial to the patient than would a palliative 
operation. The same is probably true of tumors that 
invade the right main bronchus. Long-term survival 
following the resection of a carcinoma of the middle 
esophagus is gene rally limited to those patients 
whose lesion is confined to the esophagus and shows 
no evidence of extrinsic invasion. 

In favorable cases of this type, both Logan and 
Skinner have performed radical operations, includ
ing excision of the right and left mediastinal pleura, 
extensive mediastinal lymph node dissection, and 
thoracic duct dissection. Logan's mortality rate 
for these operations was over 20%, but modern 
postoperative care can lower this rate. Up to now 
the survival data are inadequate to prove that this 
procedure is effective. 

Anastomotic leakage and postoperative stenosis 
have been minimized by the adoption of several 
techniques. Obviously it is important to maintain 
the blood supply to the stornach. This requires 
meticulous attention to the gastroepiploic arcade. 
The esophageal hiatus must be enlarged suf.ficiently to prevent 
any element of venous compression, as deficiency of the venous 
circulation is as detrimental as arterial ischemia. Also, as 
Chassin has pointed out, the use of an end-to-side 
esophagogastric anastomosis has markedly reduced 
the incidence of anastomotic leaks (see Chap. 8). 

Since the submucosal spread of esophageal car
cinoma has been observed by microscopy to extend 
a considerable distance cephalad from the visible 
carcinoma, a 10 cm margin of apparently normal 
esophagus should be removed with the specimen. 
The upper limit of the specimen should be checked 
by frozen section examination. 

Operative Technique 
Incision and Position 
Use a small sandbag to elevate the patient's right 
side 30°, with the right arm abducted and suspended 
from the "ether screen" cephalad to the surgical 
field. Turn the patient's head to the left in case 
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34 Esophagectomy: Right Thoracotomy and Laparotomy 

Fig. 7-1 

Fig. 7-2 

Major 
pectoral m. 

the right cervical region has to be exposed for the 
upper anastomosis. Prepare the right neck, the right 
hemithorax, and the abdomen. Rotate the operating 
table slightly so that the abdomen is parallel with 
the floor. After the induction of one-Iung endo
tracheal anesthesia, perform a midline upper ab
dominal incision for a preliminary exploration of the 
liver and lower esophagus to help determine whether 
an attempt should be made at resection. A moderate 
degree of hepatic metastasis does not contraindicate 
a palliative esophagectomy. Then make an incision 
along the course of the fourth intercostal space from 
the sternum to the posterior axillary line in men 
(Fig. 7 -1). In women, make the skin incision in 
the inframammary fold. Incise the pectoral and 
anterior serratus muscles with the electrocoagulator 
along the fourth interspace (Figs. 7-2 and 7-3). 
Similarly incise the intercostal muscles along the 
upper border of the fifth rib. Identify the internal 
mammary artery near the sternal margin where it is 
divided and occluded by ligature. Enter the pleura 
of the fourth intercostal space, and then divide 
the cartilaginous portion of the fourth rib near its 
articulation with the sternum (Fig. 7-4). Clamp the 
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Fig. 7-3 

Fig. 7-4 
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Fig. 7-5 

Fig. 7-6 

Azygous v. 

Incision in 
mediastinal 
pleura 

In tercostal 

mammary 
a. and v. 

\ 
\ ~----------- ( 

~--~---7/. 

~-----------------

---



neurovascular bundle, divide it, and liga te with 2-0 
silk (Fig. 7-5). 

Insert a Finochietto retractor over gauze pads 
and separate the ribs. If an additional costal cartilage 
requires division for adequate exposure, do not 
hesitate to perform this maneuver. Retract the lung 
anteriorly, cover it with gauze pads, and hold it with 
Harrington retractors. 

To perform this procedure, some surgeons prefer 
to make a complete posterolateral incision from the 
region of the paraspinal muscles to the sternum 
through the fourth or fifth interspace, but we have 
found the above exposure to be satisfactory. Also,. 
using the anterior in cis ion permits placing the 
patient in a position that is convenient for operating 
in the abdomen, in the thorax, and even in the neck, 
as necessary. 

Mobilization of Esophagus 
Make an incision in the mediastinal pleura, exposing 
the esophagus. The azygous vein should then be 
identified, skeletonized, divided, and liga ted with 
2-0 silk (Fig. 7-6). Encircle the esophagus with 
the index finger at a point away from the tumor. 
Dissection will reveal several small arterial branches 
to the esophagus. Divide each branch between 
Hemoclips. Wherever the pericardium or pleura 
is adherent to the tumor, excise patches of these Fig.7-7 
structures and leave them attached to the specimen. 
Also include adjacent mediastinal lymph nodes in 
the specimen. Dissect the esophagus from the apex 
of the chest to the diaphragmatic hiatus. This will 
require the division ofthe proximal vagal trunks. In 
order to minimize the spillage of tumor cells, liga te 
the lumen of the esophagus proximal and distal to 
the tumor, utilizing narrow umbilical tapes or T A-
55 surgical staples. 

Remove the Harrington retractors and gauze 
pads permitting the right lung to expand. Cover the 
thoracic in cis ion with a sterile towel. 

Mobilization of Stomach Fig. 7-8 

Expose the abdominal incision. Use a Thompson 
retractor to elevate the sternum. Elevate the left 
lobe of the liver in a cephalad direction with the 
Weinberg blade of the Thompson retractor and 
incise the peritoneum overlying the abdominal 
esophagus. Mobilize the lower esophagus as in per
forming a vagotomy and transect the vagal trunks 
and the surrounding phrenoesophageal ligaments 
(Figs. 7-7, 7-8, and 7-9). The cephalad portion 
of the gastrohepatic ligament, generally containing 
an accessory left hepatic artery, should be doubly 
clamped, divided, and ligated with 2-0 silk or Fig. 7-9 
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Fig.7-1O 

Fig.7-11 
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Fig. 7-12a 

Hemoclips (Fig. 7-10). Insert the left hand behind 
the esophagus and eardia ofthe stomaeh, elevate the 
gastrophrenie ligaments on the index finger and 
transeet them (Fig. 7 -11). This disseetion will 
lead to the eephalad short gastrie vessel; divide 
it between clamps and ligate it, along with the 
remaitling short gastries. The spleen need not be 
removed. 

Divide and ligate the Lift gastroepiploie artery, 
but do the remainder of the disseetion outside the 
gastroepiploie arcade, which must be kept intact and 
free of trauma. This is aeeomplished by dividing the 
greater omentum serially between Kelly clamps, 
leaving 3-5 em of omentum attaehed to the are ade 
as a margin of safety. Diseontinue this disseetion 
6-8 em proximal to the pylorus (Figs. 7 -12a and 

Gastroepiploic 
arcade preserved 

7-12b). Fig.7-12b 
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J 

Fig. 7-13 

With the greater curvature of the stomach ele
vated, use palpation to identify the origin of the left 
gastric artery at the celiac axis. The coronary vein 
is situated just caudal to the artery. Clear it and 
encircle it with a Mixter clamp and then divide it 
between 2 -0 silk ligatures. Skeletonize the left gastric 
artery (Fig. 7-13) so that two 2-0 ligatures may be 
placed on the proximal portion of the artery and one 
on the specimen side. Transect the vessel. Follow 
this with an extensive Kocher maneuver. 

Kocher Maneuver 
Make an incision in the peritoneum lateral to the 
proximal duodenum (Fig. 7-14). Insert the left 
index finger behind the peritoneum and compress 
this tissue between fingertip and thumb, causing the 
retroperitoneal blood vessels and fat to fall away. 
Incise the peritoneum on the index finger with a 

posterior attachments. There remains a ligamentous 
structure connecting the posterior duodenum to the 
region of Gerota's fascia. 

scissors until the third portion of the duodenum is ;(. 
reached. Note that dividing the peritoneum alone 
is not sufficient to release the duodenum from its Fig. 7-14 



Incision 

Fig.7-15 

This ligamentous structure is easily delineated by 
inserting the left index finger behind the pancreas. 
Move the finger laterally, exposing a lateral duo
denal "ligament" behind the descending duodenum. 
Again, pinch the tissue between fingertip and thumb, 
which will leave vascular and fatty tissue behind, 
allowing this ligamentous structure to be divided. 
Incise it with a Metzenbaum scissors (Fig. 7-15) . 
Repeat this maneuver, going around the second and 
third portions of duodenum (behind the hepatic 
ftexure); this will lead to the point at which the 
superior mesenteric vein crosses over the duodenum. 
Be careful: excessive traction with the index finger 
may tear this vessel. 
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Vena 
cava 

Fig.7-16 

For esophagogastric resection the Kocher ma
neuver need not be continued much beyond the 
junction of the second and third portions of the 
duodenum. At this point the left hand is easily 
passed behind the head ofthe pancreas, which should 
be elevated from the renal capsule, vena cava, and 
aorta (Fig. 7-16). This will permit the pyloroduo
denal segment to be placed high in the abdomen, 
8-10 cm from the esophageal hiatus, which in turn 
will permit the gastric fundus to reach the thoracic 
apex, or neck, without tension. 

Fig. 7-17 



Fig.7-18 

Pyloromyotomy 
Although in 80% ofpatients satisfaetory results may 
be obtained without it, pyloromyotomy is generally 
performed at this point in order to prevent see
ondary operations for exeessive gastrie stasis due 
to vagotomy. Pyloromyotomy is aeeomplished by 
making a 1.5-2.0 em ineision aeross the anterior 
surfaee of the pylorie sphineter muscle (Figs. 7-17, 
7 -18, 7-19). It is diffieult to do this in an adult 
who has normal muscle, but mueh easier in an 
infant who suffers hypertrophie pylorie stenosis. 
Frequently, sharp disseetion with a No. 15 sealpel 
blade must be done through most of the eireular Fig. 7-19 
muscle. Make a blunt separation ofthe muscle fibers 
with a hemostat until the mueosa bulges out. This 
proeedure may be expedited by invaginating the 
anterior gastrie wall into the pylorie sphineter with 
the index finger to divulse the few remaining eireular 
muscle fibers. Exereise eare not to perforate the 
mueosa; this is prone to oeeur at the duodenal end of 
the ineision. 

Operative Technique 43 



44 Esophagectomy: Right Thoracotomy and Laparotomy 

Advancement of Stomach into 
RightChest 
Divide the right erux of the diaphragm transversely, 
using eleetroeautery (Fig. 7-20), and further di
la te the esophageal hiatus manually. Advanee the 
stomaeh into the right hemithorax, whieh should 
again be exposed by expanding the Finoehietto re
traetor. There must be no constriction 01 the veins in the 
vaseular pedicle ofthe stomaeh at the hiatus. Suture 
the wall of the stomaeh to the margins of the hiatus 
by means of interrupted 3-0 silk or Tevdek sutures 
spaeed 2 em apart in order to avoid postoperative 
herniation of bowel into the ehest. 

Fig. 7-20 

With the right lung eollapsed, expose the esopha
gogastrie junetion in the right ehest. When the 
esophageal eareinoma is loeated in the middle or 
upper esophagus, it is not neeessary to remove the 
lesser curvature of the stomaeh and the eeliae lymph 
nodes. 



After clearing the areolar tissue and the fat pad 
from the region of the esophagocardiac junction, 
apply a TA-55 stapler (4.8mm staples) to the 
gastric side of this junction and fire the staples. 
Apply an Allen clamp to the esophagus, which 
should be transected flush with the TA-55 stapler. 
Place a rubber glove over the divided esophagus and 
fix it in place with a narrow tape ligature. Lightly 
electrocoagulate the everted gastric mucosa and 

Fig. 7-21 
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remove the stapling device (Fig. 7-21). It is not 
necessary to invert this stapled closure with a layer 
of sutures; the fundus of the stomach reaches the 
apex of the thorax without tension. Take care to 
avoid twisting the stomach and its vascular pedicle. 
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Fig. 7-22 

Fig. 7-23 
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Esophagogastric Anastomosis 
Select a point on the proximal esophagus 10 cm 
above the tumor for the anastomosis. Before re
moving the specimen, insert the posterior layer of 
sutures to attach the posterior esophagus to the 
anterior seromuscular layer ofthe stornach at a point 
6- 7 cm from the cephalad end of the fundus (Fig. 
7-22). The posterior layer should consist of about 
five interrupted atraumatic 4-0 silk Cushing sutures. 
Each bite should be 5 mm in width and deep enough 
to catch submucosa. Using the Stratte needle-holder 
(see Glossary) often makes suturing the esophagus 
eaSler. 

Transect the posterior wall of the esophagus with 
a scalpel at a point 6 mm beyond the first line of 
sutures. One can be certain that the esophageal 
mucosa has been transected when the nasogastric 
tube appears in the esophageallumen. Now make a / 
transverse incision in the stornach and control the 
bleeding points. This incision should be slightly 
Ion ger than the diameter of the esophagus (Fig. 
7-22). 

Approximate the posterior mucosal layer by 
means of interrupted or continuous 5-0 atraumatic 
PG sutures, with the knots tied inside the lumen 
(Fig. 7-23). Then pass the nasogastric tube from 
the proximal esophagus through the anastomosis 
into the stornach. 

In accordance with the suggestion ofFisher et al., 
detach the specimen by dividing the anterior wall of 
the esophagus with a scissors in such fashion as to 
leave the anterior wall of the esophagus 1 cm longer 
than the posterior (Fig. 7-24). This maneuver will 
enlarge the stoma if the incision in the stornach is 
large enough to match that of the elliptical esopha
ge al lumen. 

Fig.7-24 
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Inner layer 
of PG su tures 

Fig. 7-25 

Fig.7-26 

I 

Execute the anterior mucosal layer by means of 
interrupted sutures of 5-0 PG, with the knots tied 
inside the lumen, thus inverting the mucosa (Fig. 
7-25). Accomplish the second anterior layer by 
means of interrupted Cushing sutures of 4-0 silk 
(Fig. 7-26). The sutures must not be tied with 
excessive force . 

At this point, some surgeons (Boyd et al.) prefer 
to perform aNissen fundoplication, wh ich can be 
done if there is enough loose gastric wall to permit 
a wraparound without constricting the esophagus. 
Otherwise, a partial fundoplication may be accom
plished by inserting several sutures between the 
outer walls of the esophagus and adjacent stornach. 
We have observed that even if fundoplication is not 
performed, few patients develop reflux esophagitis 
following this operation-as long as end-to-side 
esophagogastric anastomosis has been accomplished 
6 cm or more below the cephalad margin of the 
gastric remnant. 

Suture fixi ng 
~::""=--:---~r---stomach to pleura 

l\:-----f~+~-dt~--- Outer layer of 
Cushing sutures 



Surgeons who lack wide experience with this 
anastomosis might find it wise to inflate the gastric 
pouch with a solution of methylene blue, injected 
into the nasogastric tube by the anesthesiologist, in 
order to test the anastomosis for leakage. 

As a final, essential step in this operation, prevent 
tension on the anastomosis by tacking the fundus 
of the stornach to the prevertebral fascia and me
diastinal pleura at the apex of the thorax. Use 
interrupted sutures of 3-0 silk or Tevdek for this 
purpose (Fig. 7-26). These sutures must not pene
trate the lumen of the stornach, for as Fisher et al. 
have noted, a gastropleural fistula may result. 

As soon as the specimen has been removed, ex
amine the proximal end of the esophagus by frozen 
section to see ifthere has been submucosal extension 
of the cancer. If the pathologist no ti ces tumor cells in 
the esophageal margin, more esophagus should be 
resected. 

Stapled Esophagogastric 
Anastomosis 
A stapling technique developed by Chassin for this 
anastomosis is described in Chap. 8. 

Cervical Esophagogastric 
Anastomosis 
In treating carcinoma of the mid-esophagus it is 
often necessary to resect the entire thoracic esopha
gus to obtain a sufficient margin of normal tissue 
above the tumor. This requires an esophagogastric 
reconstruction in the neck. 

Fig.7-27 

Operative Technique 49 

Omohyoid m. 

Stemomastoid m. 

Fig. 7-28 

With the patient's head turned slightly to the left, 
make an oblique incision along the anterior border 
of the right sternomastoid muscle (Fig. 7-27) . 
Carry the incision through the platysma. Identify 
(Fig. 7-28) and transect the omohyoid muscle. 
Retract the sternomastoid muscle and carotid sheath 
laterally and retract the prethyroid muscles medi
ally, exposing the thyroid gland (Fig. 7-29). The 

Middle 
thyroid v. 

Fig.7-29 
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/ 

Fig.7-30 

middle thyroid vein, when present, should be doubly 
liga ted and divided. Place the areolar tissue between 
the gland and the carotid sheath on stretch by 
upward and medial retraction of the thyroid. Exces
sive traction applied to the thyroid or larynx may 
injure the contralateral recurrent laryngeal nerve. 
Identify and skeletonize the inferior thyroid artery, 
which crosses the lower third ofthe surgical field in a 
transverse direction, by a Metzenbaum disseetion 
toward the prevertebral fascia. Dissect it toward the 
thyroid gland until the recurrent laryngeal nerve can 
be seen. Then dissect the nerve upward to achieve 
thorough exposure, so that it may be preserved (Fig. 
7-29). 

At this point the tracheoesophageal groove will be 
seen and the cervical esophagus can be encireled by 
the surgeon's index finger, which should be passed 
between the esophagus and the prevertebral fascia 

/ 

Thyroid gJand 

and then between the esophagus and trachea. The 
finger should stay elose to the esophageal wall. 
Otherwise, the lift recurrent laryngeal nerve may be 
avulsed during this dissection. Although the inferior 
thyroid artery generally will have to be ligated and 
divided before the esophagus is mobilized, in so me 
cases its course is low enough in the neck so that it 
can be preserved. 

Since the thoracic esophagus has been dissected 
up to the thoracic inlet, it is a simple matter to 
transect the esophagus low in the neck. When the 
proper point of transection of the esophagus has 
been selected, apply a TA-55 stapler to the specimen 
side (Fig. 7-30) and transect the esophagus flush 
with the stapler. Remove the specimen through the 
thoracic incision. 

Now pass the fundus of the stornach, which 
has already been passed into the thorax, through 



Fig.7-31 

Fig. 7-32 

the thoracic inlet into the cervical region. The 
fundus should reach the hypopharynx without 
tension. Anchor it to the prevertebral fascia with 
several 3-0 cotton sutures. Then construct an 
end-to-side anastomosis by the same technique 
described above (Figs. 7-31, 7-32 and 7-25, 
7-26). 

We have not been impressed by the various sta
pling techniques recommended for the esophagogas
tric anastomosis in the neck. 
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Lavage the operative site with an antibiotic sol
ution and initiate wound closure by inserting a layer 
of interrupted 4-0 PG sutures approximating the 
anterior bord er of the sternomastoid to the pre
thyroid strap muscles. Several similar sutures may 
be used loosely to approximate the platysma. elose 
the skin, gene rally by means of a continuous 4-0 
PG subcuticular suture, leaving sufficient space to 
bring a latex drain out from the prevertebral region 
through the lower pole of the incision. 
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Fig.7-33 

Fig.7-34 



Closure 
Make a stab wound in the ninth intercostal space. 
Insert a 36F multi-eyed plastic catheter through 
the stab wound and use 4-0 catgut to suture the 
catheter to the posterior pleura in the upper thorax. 
After thoroughly irrigating the thoracic and ab
dominal cavities with an antibiotic solution, ap
proximate the ribs with four or five interrupted 
pericostal sutures of No. I PDSG and approximate 
the serratus and pectoral muscles in layers by means 
of continuous 2-0 atraumatic PG (Figs. 7-33 and 
7-34). Close the skin with continuous 3-0 nylon or 
subcuticular 4-0 PG. 

Before closing the abdomen insert a needle
catheter feeding jejunostomy. 

Close the abdominal wall in the usual fashion by 
means of interrupted No. I PDS sutures. 

Postoperative Care 
Keep the nasogastric tube on low suction for 4-5 
days. The patient should be permitted nothing by 
mouth until an esophagram with an aqueous contrast 
medium has been performed in the X-ray depart
ment on the seventh postoperative day to ascertain 
the integrity of the anastomosis. If no leak can be 
seen, the patient is given a liquid diet. This should 
be advanced to a full diet in 3-5 days. 

The thoracic drainage tube is attached to Pleur
Evac underwater drainage for 4-5 days, and the 
routine steps for management of a postoperative 
thoracotomy patient are carried out, including fre
quent determination of arterial blood gases and 
pH. Tracheal suction is used with caution to avoid 
possible trauma to the anastomosis. Ventilatory 
support is employed when necessary. 

Prophylactic antibiotics are continued until re
moval of the thoracotomy drainage tube. 

Use the needle-catheter jejunostomy for enteral 
alimentation beginning promptly after surgery. 

Complications 
Anastomotic leaks constitute by far the most im
portant complication of this operation, but they are 
preventable if proper surgical technique is used. Over half 
the patients who develop clinical leakage die, ac
cording to the literature. Triggiani and Belsey have 
reported that unless the anastomosis is defunction
alized by cervical esophagostomy combined with 
adequate thoracic drainage, most patients will not 
survive an intrathoracic anastomotic leak. 
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On two occaSlOns we have observed a small 
perianastomotic collection of contrast material in 
patients who were studied by X-ray esophagrams 
on the seventh postoperative day. In both cases 
there was absolutely no clinical evidence of leak. 
Both were treated conservatively, and oral feedings 
were instituted five days after the abnormal X 
rays without ill effect. These were both end-to-end 
esophagogastric anastomoses, a technique now 
avoided. 

Fisher et al. have reported finding a gastropleural 
fistula following leakage from one ofthe sutures used 
to tack the stornach to the mediastinal pleura. This 
case proved fatal. As consultants we have seen one 
similar case involving a stitch between the gastric 
wall and the diaphragmatic hiatus. In this patient, 
bile-stained fluid appeared in the thoracic drainage 
tube on the second postoperative day. This was 
confirmed by the insertion into the nasogastric tube 
of methylene blue dye, which was recovered in the 
thoracic drainage. The problem was managed by 
prompt reopening of the thoracic incision and closure 
of the defect in the gastric wall by several inverting 
4-0 seromuscular sutures. The patient made an 
uneventful recovery. 

A subphrenic or subhepatic abscess may follow 
an operation for an ulcerated malignancy because a 
necrotic gastric tumor often harbors virulent or
ganisms. The incidence of this complication can 
be reduced by antibiotic irrigation during the 
procedure and by administering prophylactic anti
biotics before and during the operation. Treatment 
is by drainage, either by surgery or by CT -directed 
percutaneous catheter. 

Pulmonary complications were common in the 
past, but their incidence has been minimized by 
proper postoperative pulmonary care. Whenever 
indicated by arterial oxygen and carbon dioxide 
determinations, postoperative ventilatory support 
should be utilized, especially in aged patients whose 
pulmonary reserve is diminished. 

Cardiac failure and arrhythmia are not uncom
mon in patients who are in their seventh or eighth 
decade of life. Generally, with careful monitoring 
and early detection, these complications can be 
easily managed. This requires the use of a Swan
Ganz catheter for measurement of pulmonary wedge 
pressure and of cardiac output in some of these 
cases. 

In the absence of recurrent mediastinal cancer, 
stenosis of the anastomosis has not occurred in any 
of the cases Chassin has managed and reported on. 
When this complication does occur, repeated pass
age of Maloney bougies may reverse the condition. 
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8 Esophagogastrectomy: Left 
Thoracoabdominal 

Indications 

Esophagogastrectomy by the left thoracoabdominal 
approach is indicated for malignant lesions of the 
distal 10 cm of the esophagus, of the esophagogastric 
junction, and of the gastric fundus. 

Preoperative Care 
In these cases nutritional rehabilitation IS often 
important. Also 

Cessation of smoking 

Pulmonary function studies 

Preoperative esophagoscopy and biopsy 

Perioperative antibiotics 

Nasogastric tube before the operation 

Pitfalls and Danger Points 
Anastomotic failure. 

Vasculariry of gastric pouch. Meticulous attention 
must be paid to preserving the entire arcade of 
right gastroepiploic artery and vein along greater 
curvature of stornach. 

Hemorrhage. OccasionaIly, the left gastric artery is 
embedded in tumor by invasion from metastatic 
lymph nodes. Unless this vessel can be identified, 
transecting the artery through the tumor may pro
duce hemorrhage that is difficult to control. 

Pancreas. Trauma to tail of pancreas while spleen 
and gastric lesion are being removed may induce 
acute hemorrhagic pancreatitis. 

Sepsis. Some malignancies in proximal portion of 
stornach are ulcerated and bulky with areas of necro
sis that contain virulent bacteria. These may produce 
postoperative subhepatic or subphrenic abscesses 
by contaminating the operation even if there is no 
anastomotie leakage. 

Inadequate cancer operation. Because gastric and 
esophageal malignancies can spread for some dis
tance submucosally without being visible, frozen 
section studies of both proximal and distal margins 
of the exeision are helpful. 

Paralysis of the diaphragm. 

Operative Strategy 
Objectives of Esophagogastrectomy 
In operations done for eure the objective is the wide 
removal ofthe primary tumor, along with a 6-10 cm 
margin of normal esophagus in a proximal direction 
and a 6-cm margin ofnormal stornach below. Even if 
the stornach is not involved, when the tumor is 
situated low in the esophagus, the proximal lesser 
curvature of the stornach should be included in order 
to remove the left gastric artery at its origin and to 
remove the celiac lymph nodes. Splenectomy and 
removal of the lymph nodes at the splenic hilus 
should be done for lesions of the proximal stornach. 
Any suspicious nodes along the superior border of 
the pancreas should be removed also. 

Thoracoabdominal Incision with 
Preservation of Phrenic Nerve 
Function 
When gastric cancer encroaches upon the gastro
esophageal junction, an operation that is done by 
abdominal incision exclusively is contraindicated for 
several reasons. In the first place, this anastomosis 
will frequently require the surgeon's hand and the 
needle-holder to be in an awkward position, and 
may result in leakage. Furthermore, the abdominal 
in cis ion makes it difficult to perform a wide excision 
of possible areas of invasion of the distal esophagus. 
Some upper gastric lesions we have seen have ex
tended up into the esophagus as far as 10 cm. 

The left thoracoabdominal incision, we have 
found, is both safe and efficacious. I t is easy to divide 
all the muscles of the thoracic cage rapidly by elec
trocautery. Even patients in their eighties have 
tolerated this in cis ion weIl when given adequate 
postoperative support. 

The diaphragm should not be incised radially 
from the costal margin to the esophageal hiatus 
because this would transeet the phrenie nerve and 
paralyze the left diaphragm. Many patients who 
require gastric surgery for cancer are aged and have 
limited pulmonary reserve, and as atelectasis is a 
common postoperative complication, it is better to 
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make a circumferential incision in the periphery 
of the diaphragm so as to preserve phrenic nerve 
function and normal diaphragmatic motion. 

Postoperative pain at the site of the divided costal 
margin has been alleged to be common following 
the thoracoabdominal incision. In our experience 
proper resuturing of the costal margin with mono
filament steel wire results in solid healing of this 
area. Pa in has not been a problem. 

Anastomotic Leakage 
Delicacy of suture technique and adequate exposure 
are very important in preventing anastomotic leaks. 
If a gastric or lower esophageallesion has spread up 
the lower esophagus for a distance of more than 
6-8 cm, the esophagogastric anastomosis should not Fig. 8-1a 
be constructed high up under the aortic arch, as this 
is a hazardous technique. Instead, I-cm posterior 
segments of two additional ribs should be resected, 
and the esophagus should be liberated behind the 
arch of the aorta and passed up to a supra-aortic 
position. This exposure permits the anastomosis to 
be done in a manner less traumatic to the tissues 
than an anastomosis constructed high up under the 
aortic arch. Otherwise, the surgeon's hand and wrist 
are situated in an awkward position, which makes 
smooth rotation of the wrist and needle-holder very 
difficult. Jerky suturing motions produce small tears 
in the esophagus, especially in the difficult posterior 
layer. 

End-to-End versus End-to-Side 
Anastomosis 
In areport published in the Annals 01 Surgery (1978), 
we have shown that the end-to-end esophagogastric 
anastomosis carries with it a much higher rate of 
leakage as weil as a higher mortality rate than 
the end-to-side. Explanations for the increased com
plication rate following end-to-end esophagogas
trostomy are not hard to find: 

I t is necessary to elose a portion of the end of the 
stornach because of the disparity between the lumen 
of the stornach and that of the esophagus. This 
increases the technical difficulty of doing the end-to
end anastomosis (Figs. 8-la and 8-lb). 

The blood supply of the gastric pouch at its 
proximal margin is inferior to that at the site of the 
end-to-side anastomosis. 

Inserting the posterior layer of esophagogastric 
sutures may be difficult because traction is often 
being applied to the esophagus to improve exposure 
while the surgeon's hand and the needle-holder 
device may have to assurne positIOns that are 
awkward for efficient and nontraumatic suturing. 

Fig.8-1b 

This produces imperfections in the suture line. As 
seen in Fig. 8-2a, protection from posterior leakage 
is achieved in the end-to-side cases by the buttress 
effect of a 6- 7 cm segment of gastric wall behind the 
esophagus. In end-to-end operations, however, there 
is no second li ne of defense against technical error. 

Although the anterior layer of either the end-to
end or the end-to-side esophagogastrostomy is much 
easier to construct without technical defects than the 
posterior layer, even here the end-to-side version 
offers advantages. Fig. 8-2b illustrates how the 
anterior wall of the esophagus invaginates itself into 
the stornach for additional protection. If this were 
attempted with an end-to-end anastomosis, the large 
inverted cuff would produce stenosis at the stoma 
(Fig.8-lb). 

Additional protection against leakage from the 



Fig. 8-2a 

Fig.8-2b 

anterior aspect of the end-to-side anastomosis can 
be achieved by performing aNissen fundoplication 
around the anastomosis. This also helps prevent 
postoperative gastroesophageal reflux, but it re
quires the presence of a large gastric pouch and 
cannot be performed, unless modified, when the 
proximal stomach has been resected. 

A voiding Postoperative 
Reflux Esophagitis 
Another serious drawback of an end-to-end eso
phagogastric anastomosis is the occurrence of reflux 
esophagitis in patients who achieve long-term sur
vival. This can be avoided by implanting the end of 
the esophagus end-to-side into the stomach at least 
6 cm beyond the proximal margin of the gastric 
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pouch. This type of construction functions as a 
valve, probably because air in the gastric pouch 
behind the distal esophagus compresses the over
Iying esophagus. This is fortunate, as there is rarely 
enough remaining stomach to fashion an adequate 
"fundoplication" when the gastric fundus has been 
resected. 

When the anastomosis is performed by our 
stapling method, described below, there should pre
ferably be a distance of 8 cm between the proximal 
gastric margin and the overlying esophagus because 
the stapled anastomotic stoma uses a slightly larger 
area of anterior gastric wall than does the suture 
technique. 

Efficacy of Stapling Techniques for 
the Esophagogastric Anastomosis 
We have developed and reported, in the American 
Journal oJ Surgery (1978), a stapling technique for 
end-to-side esophagogastrostomy that has been used 
in 31 consecutive cases without evidence of leak, 
either on clinical grounds or when checked by routine 
esophagram X rays on the seventh postoperative 
day. It can be done swiftly, and after a long and 
sometimes complicated dissection, an accurate anas
tomosis that takes only 2 or 3 minutes of operating 
time constitutes a welcome epilogue, especially when 
treating poor-risk patients. 

While the EEA - 31 and EEA - 28 size cartridges 
produce a good anastomosis, the use ofthe EEA-25 
size results in a high incidence of anastomotic steno
sis requiring postoperative dilatations. 

Postoperative Sepsis 
To prevent postoperative sepsis, be meticulous in 
avoiding spillage of the gastric content, which can 
contaminate the subhepatic or subcutaneous space. 
Any instruments that come in contact with the lumen 
of the stomach or esophagus should be treated as 
dirty, and the area should be walled off wherever 
possible. During the operation, the operative field 
should be irrigated frequently with a dilute antibiotic 
solution. 

Operative Technique 
Incision and Position 
Endotracheal one-Iung anesthesia will permit atrau
matic collapse of the left lung during the esophageal 
dissection. 
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Fig.8-3 

Fig.8-4 
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Fig.8-5 

With the aid of sandbags and wide adhesive tape 
across the patient's hips, elevate the patient's left 
side to a 60° angle. Pad the patient's left arm and 
suspend it in a forward position (Fig. 8-3). 

Begin the incision at the umbilicus and continue 
it up the midline about halfway to the xiphoid. 
Then explore the abdomen. The presence of met
astasis of a moderate degree to the celiac lymph 
nodes or to the liver does not constitute a contraindi
cation to resection. 

Redirect the incision to cross the costal margin 
into the sixth intercostal space and continue it to the 
region ofthe erector spinae muscle near the tip ofthe 
scapula. After the skin incision has been completed, 
use the coagulating current to divide the latissimus 
dorsi muscle in as caudal a location as possible (Fig. 
8-4). The index fingers ofboth the surgeon and first 
assistant should be inserted side by side beneath 
the latissimus muscle while the electrocoagulator 
divides the muscle (Fig. 8-5). A similar method 

Latissimus 
dorsi m. 
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should be applied to the division of the anterior 
serratus muscle. The rhomboid muscles medial to 
the scapula need not be divided unless a supra-aortic 
dissection proves necessary. 
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Latissimus dorsi m. 

Ant. 

Fig.8-6 

Next retract the scapula in a cephalad direction 
and count down the interspaces from the first rib to 
confirm the location of the sixth interspace. Divide 
the intercostal musculature by electrocautery along 
the superior surface of the seventh rib and enter the 
pleura (Fig. 8-6). Divide the costal margin with a 
scalpel or a rib cutter. Divide the internal mammary 
artery, deep and slightly lateral to the costal margin, 
and liga te or electrocoagulate it (Fig. 8-7). 

Then incise the diaphragm in a circumferential 
fashion (Figs. 8-7 and 8-8) along a line 3-4 cm 
from its insertion into the rib cage. Use the elec
trocoagulator for this incision, which should extend 
laterally about 15 cm from the divided costal margin. 
Spread the intercostal incision by inserting a 
Finochietto retractor. 

Intercostal m. 

Liberation of Esophagus 
Divide the inferior pulmonary ligament with long 
Metzenbaum scissors, going in a cephalad direction 
until the inferior pulmonary vein has been reached. 
Collapse the lung, cover it with moist gauze pads, 
and retract it in a cephalad and anterior direction 
with Harrington retractors. 



cartilages 

Fig.8-7 

Fig.8-8 

Incision in periphery 
of d iaphragm 
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lntercostal m, 
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Fig.8-9 

Fig. 8- 10 

Incision in 
mediastinal 
pleura 

Incise the mediastinal pleura from the aorta to 
the hiatus, beginning at a point above the tumor 
(Fig. 8-9). Encircle the esophagus first with the 
index finger and then with a latex drain (Fig. 8-10). 
Divide the vagus nerves as they approach the eso
phagus from the hilus of the lung. Dissect the tumor 
and the attached vagus nerves away from the medias
tinal structures. If the pleura of the right thoracic 
cavity or pericardium has been invaded by tumor, 
include it in the resection. The dissection of the 
esophagus should free this organ from the arch of the 
aorta down to the hiatus. Generally, only two or 
three branches of the descending aorta will join the 
esophagus. These should be occluded by Hemoclips 
and divided. Use an umbilical tape ligature or a row 
of3.5mm staples (TA-55) to occlude the lumen of 
the esophagus (above the tumor) in order to prevent 
the cephalad migration of the tumor cells (Fig. 

/ 



8-11), but delay division ofthe esophagus until the 
stomach is mobilized. 

Splenectomy 
Retract the spleen medially and divide the lieno
phrenic ligament (Fig. 8-12). Gently elevate the 
spleen and tail of the pancreas from the retro
peritoneal tissues by finger dissection. Divide the 
lienocolic ligament. Identify the splenie artery and 
vein on the posterior surface of the splenie hilus. 
Each should be divided and liga ted with 2-0 silk. 
It may be convenient to remove the spleen as a 
separate specimen after dividing each of the short 
gastric vessels. Do this on the anterior aspect of 
the stomach to visualize the greater curvature ac
curately, thereby avoiding any possibility of trauma 
to the stomaeh. 

Fig. 8-12 
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Fig.8-11 

Lienophrenic lig. 

Splenie a. 
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Fig. 8-13a 

Fig. 8-13b 

Gastric Mobilization 

" 

Gastfoepiploic 
arcade 

The gastroepiploic arcade along the greater curva
ture of the stomach must be preserved with compulsive 
attention to detail, as the inadvertent occlusion of this 
vessel in a clamp or ligature will result in inadequate 

vascularity of the gastric pouch and anastomotic 
leakage. Preservation of the arcade is accomplished 
from above down by inserting the index finger behind 
the gastrocolic omentum, which is then divided 
between clamps. Be sure always to leave 3-5 cm 01 
redundant omentum attached to the vascular arcade. 
Continue the dissection to a point 6-8 cm cephalad 
to the pylorus (Figs. 8-13a and 8-13b). The 
greater curvature now should be elevated. In order 
to accomplish this, incise its avascular attachments 
to the posterior parietal peritoneum at the pancreas. 

Identify the celiac axis by palpating the origins of 
the splenic, hepatic, and left gastric arteries. Dissect 
lymphatic and areolar tissues away from the celiac 
axis toward the specimen. Skeletonize the coronary 
vein, and divide and liga te it with 2-0 silk. Im
mediately cephalad to this structure is the left gastric 
artery which should be doubly ligated with 2-0 silk 
and divided (Figs. 8-14a and 8-14b). Incise the 
gastrohepatic ligament near its attachment to the 
liver (Fig. 8-15). An accessory left hepatic artery 
generally can be found in the cephalad portion of the 
gastrohepatic ligament. Divide this and ligate it with 
2-0 silk, and divide the remainder of the ligament 
and the peritoneum overlying the esophagus. 
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Spleen 

Fig. 8-l4a Fig.8-14b 

Fig.8-15 
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Fig.8- 16 
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Fig.8- 17 

Fig.8- 18 



Hiatal Dissection 
A gastrophrenic ligament attaches the posterior 
aspect of the gastric fundus to the posterior dia
phragm. Divide this, using the left index finger as a 
guide. If tumor has encroached upon the hiatus, 
leave crural musculature attached to the tumor 
and divide it from the surrounding diaphragm with 
the electrocautery. This may require division and 
ligature of the inferior phrenic artery. Divide the 
vagus nerves just below the hiatus (Fig. 8-16) and 
divide the phrenoesophagealligaments; this frees the 
esophagus and stomach from the arch of the aorta 
down to the duodenum. 

Kocher Maneuver 
In order to achieve maximum upward mobility 
of the gastric pouch, divide the avascular lateral 
duodenal ligament and pass a hand behind the 
duodenum and the head of the pancreas (Figs. 
8-17 and 8-18). Ifnecessary, continue this Kocher 
maneuver along the duodenum as far distaIly as the 
superior mesenteric vein (see Figs. 7-15 and 7 -16). 

Pyloromyotomy 

Fig. 8-19a 

Make a longitudinal incision 1.5-2.0 cm long across 
the anterior surface of the pYlorus. Carefully deepen 
it, using the scalpel as weIl as blunt dissection, until 
the mucosa pouts out (Figs. 8-19a, 8-19b, and 
8-19c). Because the pyloric sphincter is not hyper
trophied, as it is in. infants who require this opera
tion, it is easier to perforate the mucosa than it is in 
infants. The greatest danger of perforation is at the 
duodenal end ofthe pyloromyotomy. A ti ny mucosal 
perforation may be repaired with 5-0 silk sutures 
and covered with omentum. A significant rent in 
the mucosa should be corrected by converting 
the pyloromyotomy into a Heineke-Mikulicz 
pyloroplasty. Pyloroplasty is a less desirable pro-
cedure than pyloromyotomy because it may impair Fig. 8-19b 
the intramural ftow of blood from the duodenum up 
into gastric pouch. The objection may be merely 
theoretical, however, as many surgeons have used 
the pyloroplasty as a routine drainage procedure 
in esophagogastrectomy. Fisher et al. have been 
satisfied merely to dilate the pylorus by invaginating . 
the anterior wall of the stomach forcibly into the 
pylorus, using a finger. We have successfully used 
this technique in some patients. 

Fig.8-19c 
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Fig.8-20a 

Fig. 8-20b 

Transeetion of Stoma eh and of 
Esophagus 
To treat a primary tumor of the lower esophagus, 
apply the TA-gO Auto Suture stapler (loaded with 
4.8 mm staples) in an oblique fashion so as to 
remove the stump of the left gastric artery, the celiac 
lymph nodes on the lesser curvature of the stomach, 
and 5-6 cm ofthe greater curvature. To treat lesions 
of the proximal stomach, which is the operation 
illustrated in Figs. 8-20a and 8-20b, apply the 
stapler so that 5-6 cm of normal stornach distal to 
the lesion are removed. 

Divide the stornach between two TA-gO Auto 
Suture staplers. Make an incision with the scalpel 
flush with the stapler that is attached to the residual 
gastric pouch. If two TA-gO staplers are not avail
able, the first stapler should be applied to the 
stomaeh, fired, and then reapplied 1 cm lower on 
the gastric wall. The transection should be made 



Fig.8-21 

flush with the stapler on the gastric pouch. Sterilize 
the area by lightly running the electrocoagulator 
over the mucosa and remove the device. Before 
applying the stapling device, be eertain that the naso
gastrie tube has been withdrawn, as transfixing the 
nasogastric tube with a row of staples can com
plicate the procedure considerably. 
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In a previous step the esophageallumen proximal 
to the tumor was occluded with a row of staples 
(Fig. 8-11). Now transect the esophagus 8-10 cm 
proximal to the tumor and remove the specimen 
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Fig. 8-22 

/ 
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Fig. 8-23 



(Fig. 8-21). Submit the proximal and distal mar
gins of the specimen to frozen section examination. 
Clean the lumen of the proximal esophagus with a 
suction device (Fig. 8-22). 

Enlargement of Hiatus 
Make a trans verse incision by electrocautery in the 
left branch ofthe crux (Fig. 8-23). This should be 
of sufficient magnitude to allow the gastric pouch to 
pass into the mediastinum without constriction of its 
venous circulation. 

Enlargement of Thoracic Incision 
if Supra-aortic Anastomosis 
Is N ecessary 
A properly fashioned end-to-side esophagogastric 
anastomosis requires the presence of 6-8 cm of 

Fig.8-24 
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esophagus below the aortic arch. If there is not 
6-8 cm of esophagus below the aortic arch, the 
surgeon should not hesitate to enlarge the thoracic 
incision so that the esophagus can be passed behind 
the arch into a supra-aortic position. This will make 
the anastomosis far simpler and safer to perform, 
and requires only a few minutes to accomplish. 

Now move to a position on the left side of the 
patient. Extend the skin incision up from the tip of 
the scapula in a cephalad direction between the 
scapula and the spine. With the electrocautery divide 
the rhomboid and trapezius muscles medial to the 
scapula. Retract the scapula in a cephalad direction 
and free the erector spinal muscle from the necks of 
the sixth and fifth ribs. Free a short (l cm) segment 
of the sixth (and often of the fifth) rib of its sur
rounding periosteum and excise it (Fig. 8-24). 
Divide and either ligate or electrocoagulate the in-
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Fig.8-25 
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Fig. 8-26 

tercostal nerves with their accompanying vessels 
(Fig. 8-25). Reinsert the Finochietto retractor (Fig. 

/ 8-26). Ifthe exposure is still inadequate, a segment 
of the fourth rib mayaiso be excised, but this has 
rarely been necessary. 

Enter the space between the anterior wall of the 
esophagus and the aortic arch with the index finger 
(Fig. 8-27a-c). There are no vascular attachments 
in this area. The index finger will emerge cephalad 
to the aortic arch behind the mediastinal pleura. 
Incise the mediastinal pleura on the index finger, 

Recurrent laryngeal n. 

L_---- Vagus n. 

Lig. arteriosum 

Fig. 8-27a 



Fig.8-27b 

Fig. 8-27c 

Incision in 
;....;:-- mediastinal 

pleura 

~--- "aH"'- - Recurrent 
laryngea l n . 
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Fig.8-28 

making a window extending along the anterior sur
face of the esophagus up to the thoraeie inlet. Now 
dissect the esophagus free of all its attachments in 
the mediastinum in the vicinity of the aortic arch. 
Avoid damage to the left recurrent laryngeal nerve, 
to the thoracic duct, and to the left vagus nerve 
located medial to the esophagus above the aortic 
arch. One or two vessels may have to be divided 
between Hemoclips. 

Deliver the esophagus from behind the aortic arch 
up through the window in the pleura between the 
left carotid and subclavian arte ries (Fig. 8-28). 
If the space between the carotid and subclavian 
arteries is narrow, bring the esophagus out through 

a pleural incision lateral to the subclavian artery. 
Irrigate the mediastinum and the esophageal lumen 
with antibiotic solution. 

The esophagogastric anastomosis, as described 
below, should be constructed in a position lateral 
and anterior to the aortic arch. Exposure for the 
anastomosis in this location is excellent. Bring 
the esophagus down over the anterior wall of the 
stomaeh. An overlap of 6- 7 cm is desirable. If the 
esophageal dissection has been carried out without 
undue trauma, the esophageal segment will have an 
excellent blood supply even though its distal 10 cm 
has been liberated from its bed in the mediastinum. 
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Fig.8-30 
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Esophagogastric Anastomosis, 
Sutured 
The technique of sutured esophagogastric anas
tomosis is described and illustrated in Chap. 7. 

Esophagogastric Anastomosis 
Performed by Stapling Technique 
(Chassin, AmJ Surg, 1978) 
This stapling technique for esophagogastric anas
tomosis involves attaching the posterior aspect of the 
distal esophagus to the anterior wall ofthe stomach. 
It requires an overlap to enable 7-8 cm of the eso
phagus to lie freely over the front of the stomach. 
If a 7-8 cm overlap is not available, this stapling 
technique is contraindicated. 

Make a stab wound, 1.5 cm long, on the anterior 
wall of the gastric pouch at a point 7 -8 cm from the 
cephalad margin ofthe stornach (Fig. 8-29). Insert 
one fork ofthe GIA stapling device through the stab 
wound into the stornach and the other fork into the 
open end of the overlying esophagus (Fig. 8-30). 

/ 

/ 
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Fig. 8-31 

Fig. 8-32 

The G IA device should be inserted to a depth of 
3.5-4.0 cm. Fire and remove the stapling device. 
This step will leave both the end of the esophagus 
and a large opening in the stomach unclosed (Fig. 
8-31). The posterior layer of the anastomosis will 
already have been accomplished by the G IA device. 
Complete the remainder of the anastomosis in an 
everting fashion by triangulation with two appli
cations of the TA-55 stapler. To facilitate this, 
insert a 4-0 temporary guy suture through the 
full thickness of the anterior esophageal wall at its 
midpoint, carry the suture through the center of the 
remaining opening in the gastric wall (Fig. 8-32), 
and tie the suture. Apply Allis clamps to approxi
mate the everted walls ofthe esophagus and stomach. 
Apply the first Allis clamp just behind the ter
mination of the GIA staple line on the medial side. 
Hold the suture and the ABis clamps so that a 
TA-55 device can be appliedjust beneath the clamps 
and the suture (Fig. 8-33). Tighten and fire the 

Fig.8-33 



stapling device. Excise the esophageal and gastric 
tissues flush with the stapling device with a Mayo 
scissors. Leave the guy suture intact. 

Use an identical procedure to approximate the 
lateral side of the esophagogastric defect. Apply 
additional ABis clamps. Then pi ace the TA-55 
stapling device into position deep to the Allis clamps 
and the previously placed guy suture. Glose and fire 
the stapler and remove the redundant tissue with the 
Mayo scissors (Fig. 8-34). It is essential that a 
small portion of the lateral termination of the GIA 
stapled anastomosis be included in the final TA-55 
staple line. Include the guy suture also in this last 
application of the TA -55. These measures eliminate 
any possibility of leaving a gap between the various 
staple lines. The integrity of the anastomosis may be 
tested by inserting a sterile solution of methylene 
blue through the nasogastric tube into the gastric 
pouch. The appearance of the completed stapied 
anastomosis is shown in Fig. 8-35. 

Whether aNissen fundoplication is to be con
structed following this anastomosis depends upon 

! 
J 

Fig.8-35 
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the judgment of the surgeon and the availability of 
loose gastric wall. In some cases a partial fundopli
cation can be accomplished. 

Esophagogastric Anastomosis 
Performed by EEA Stapling 
Technique 
The EEA stapling technique is especially suitable for 
patients in whom the lumen ofthe esophagus is large 
enough to admit a 28- or 3l-mm stapling device. 
The esophageallumen can be measured by attempt
ing to insert a metal sizer which comes in 25- , 28-, 
and 3l-mm sizes. It is dangerous to stretch the 
esophagus, because this can result in one or more 
longitudinal tears ofthe mucosa and submucosa. If a 
tear is detected, resect an additional segment of the 
esophagus to remove the laceration. If the tear is not 
detected and a stapled anastomosis is constructed, 
postoperative leakage is a potentially dangerous 
complication. If dilatation of the esophagus is ne
cessary, do it with great caution. Next, attempt to 
insert the 25-mm, and then the 28-mm, sizer. If the 
28-mm sizer passes easily, then the EEA stapling 
technique is a good one. If only the 25-mm sizer can 
be inserted, there is danger of postoperative stenosis 
when this size staple cartridge is used. Although this 
type of stenosis will frequently respond weil to post
operative dilatation, we prefer to utilize the GIA 
technique described above (Fig. 8-29 to 8-35) . 

Fig.8-36 

Using the GIA technique will correct for the narrow 
esophagus without requiring any postoperative dila
tation. After inserting a 28- or 3l-mm sizer, place a 
purse-string suture of 2-0 Prolene, making certain 
to include the mucosa as weil as the muscularis in 
each bite. Then insert four guy sutures, one in each 
quadrant of the esophagus, to help keep the lumen 
open. 

Make a 3-cm linear incision somewhere in the 
antrum of the gastric pouch utilizing the electro
cautery. Through this opening in the anterior wall of 
the gastric pouch, insert the cartridge of an EEA 
stapling device after having removed the anvil. 

Then choose a point 5-6 cm from the proximal 
cut end ofthe gastric pouch and insert a small purse
string suture of 2-0 Prolene. After this has been 
accomplished, make a stab wound in the middle of 
this purse-string (Fig. 8-36) and permit the shaft of 
the EEA device to emerge from the stab wound . Tie 
the purse-string suture around the shaft. Now attach 
the anvil to the shaft of the EEA device. Gently 
insert the anvil of the device into the open end of 
the esophagus. Draw the esophagus down over the 
anvil. When this has been accomplished, tie the 
purse-string around the instrument's shaft, fixing 
the esophagus in position (Fig. 8-37). Now ap
proximate the anvil to the cartridge of the EEA 
device by turning the wing-nut in a clockwise direc
tion. After this has been accomplished, fire the 
stapling device. 



Fig.8-37 

Now rotate the wing-nut for seven half-turns 
in a counterclockwise direction, gently disengage 
the anvil from the newly created anastomosis, and 
remove the entire device from the gastric pouch. 
Carefully inspect the newly constructed circular 
anastomosis between the open end of the esophagus 
and the anterior surface of the gastric pouch to see 
that all the staples have fired and that the anastomo
sis is intact. Confirm this by inserting the index 
finger through the previously made gastrotomy in
cision and pass the finger into the esophagus, con
firming the presence of an open lumen. Now apply 
Allis clamps to the gastrotomy incision on the 
anterior wall of the gastric pouch. Apply a TA-55 
stapling device with 4.8-mm staples and fire. Excise 
any redundant gastric tissue and lightly electro
coagulate the everted mucosa. Remove the staple 
device and carefully inspect the staple li ne to be sure 
that all of the staples have closed. Many surgeons 
will oversew the gastrotomy incision with a layer 
of continuous or interrupted Lembert sutures of a 
nonabsorbable nature, although this step may not 
be essentiai if 4.8 mm staples are used (Fig. 8-38). 

Muehrcke and Donnelly reported four leaks from 
stapled gastrotomies in 195 patients undergoing 
esophageal resection using EEA stapling instru-
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Fig.8-38 

ments. One possible explanation for the failure ofthe 
stapled gastrotomy closure to heal properly is the 
use of a 3.5-mm staple. In a stornach of normal 
thickness, the use ofa small staple can produce a line 
of necrosis. We prefer that a 4.8-mm staple be used 
when closing the stornach. These authors found that 
there was a reduction in the leak rate from their 
gastrotomy closures if they oversewed the gastro
tomy staple line with a continuous noninverting 
layer of 3-0 Mersilene. 

Stabilizing the Gastric Pouch 
To prevent any gravity-induced tension on the anas
tomosis, the apex of the gastric pouch should be 
sutured to the mediastinal pleura or the prevertebral 
fascia with 3-0 silk or Tevdek sutures. 

The gastric pouch should then be fixed to the 
enlarged diaphragmatic hiatus with interrupted 3-0 
silk or Tevdek sutures, which attach the gastric 
wall to the margins of the hiatus (Fig. 8-35). 
These sutures should be 2 cm apart and should not 
penetrate the gastric mucosa, lest they induce a 
gastropleural fistula. 

Perform a needle-cathe~er jejunostomy for post
operative enteral alimentation. 
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Fig.8-39 

Fig.8-40 

Closure 
Irrigate the thora eie and abdominal cavities with an 
antibiotic solution. This should be suctioned off and 
the incision in the diaphragm closed with interrupted 
sutures of 2-0 Tevdek (Fig. 8-39). Take fairly 
large (I cm) bites, as a dehiscence of this suture line 
can have serious consequences, such as herniation of 
small intestine into the ehest. 

Excise approximately lern of cartilage from the 
costal margin to improve apposition (Fig. 8-40). 
elose the incision in the costal margin with one or 
two sutures of 2-0 monofilament stainless steel wire 
(Fig. 8-41). Insert four or five periocostal sutures of 
No. I PDS to approximate the sixth and seventh ribs 
(Fig. 8-42). Bring a 30F plastic catheter through 
the ninth intercostal space in the anterior axillary 
line and carry it up to the level of the anastomosis. 
Suture it there to the parietal pleura posterior to the 
aorta, using 4-0 catgut. Inflate the lung to eliminate 
any atelectatic patches. If a significant number of air 



Fig. 8-41 

Fig.8-42 

" ", 
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Wire suture to 
approximate costal 
cart ilage 
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Fig.8- 43 

Fig.8-44 

Repair of 
latissimus 
dorsi m. 



Fig.8-45 

leaks from the lung are noted, pass a seeond ehest 
eatheter anterior to the lung up to the apex of the 
thorax. Tie the pericostal sutures and elose the 
nuseles in two layers with a eontinuous 2-0 PG 
atraumatie suture in eaeh (Figs. 8-43 and 8-44). 

Close the abdominal portion of the ineision with 
interrupted No. 1 PDS Smead-Jones sutures as de
seribed in Chap. 5. Use staples or a subeutieular 
suture to elose the skin (Fig. 8-45). No drains 
should be needed in the abdominal eavity. 

Postoperative Care 
(See Chap. 7.) 

Complications 
(See Chap. 7.) 
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9 Operations to Replace or Bypass the 
Esophagus: Colon or Jejunum 
Interposition; Transhiatal 
Esophagectomy with Gastric Pull-Up 

Concept: To Replace or to Bypass 
the Esophagus 
Colon Interposition or Bypass 
Using the colon (or jejunum) to replace resected 
segment of the esophagus permits the surgeon to 
preserve intact a functioning stornach. Perfarming 
the cologastric anastomosis 10 cm down from the 
gastric cardia will generally minimize gastrocolic 
reflux. Achieving a sufficient length of viable colon 
is, with rare exceptions, feasible. One drawback to 
using the colon as a substitute esophagus is the risk 
ofimpairing the venous blood flow either by injuring 
the veins in the colon mesentery or impairing venous 
return by leaving an inadequate aperture in the 
diaphragm or at the apex of the thorax for the colon 
and its mesentery. Under these conditions venous 
infarction can occur. Following careful surgery, this 
complication should be quite rare. Belsey experi
enced one colon infarct in 92 left colon interposition 
operations. This complication appears to be more 
common when the right colon is used as opposed to 
the left colon (Wilkins). When performed for benign 
disease, the left colon interposition is a safe opera
tion. Belsey reported a 4.3% mortality, but no 
anastomotic leaks. Skinner, in discussing a paper by 
Mansour, Hansen, Hersh, Miller, and others, stated 
that they had had no hospital deaths in 40 consecu
tive operations for colon interposition after the resec
ti on of nondilatable benign strictures of the 
esophagus. Also, Skinner's long-term functional 
results following the use of the left colon interposi
tion have been good. Belsey, after following his 
patients for 1-6 years, reported 81 % good and 17% 
satisfactory results. Wilkins followed a group of 21 
patients far 5-24 years and reported excellent func
tional results. Glasgow, Cannon, and Elkins also 
reported good or excellent results and no operative 
deaths following 17 left and I right colon interposi
tion operations for benign esophageal disease. These 
patients had been followed for 1-6.5 years. Good 
results following colon interposition in children were 

84 

reported by Kelly, Shackelford, and Roper, and, 
in adults, by DeMeester et al. and Curet-Scott, 
Ferguson, Litde and Skinner. 

Gastrocolic regurgitation has rarely been symp
tomatic, although some patients have noted a slow 
transit time for a bolus offood to pass from the colon 
into the stornach. 

The major objection to using the colon as an 
esophageal substitute has been the fact that mare 
time is required to perform three anastomoses, as 
compared to the single esophagogastric anastomosis 
that is required foHowing a gastric puH-up in the 
neck. With modern stapling techniques, the colo
colonic and the cologastric anastomosis can each be 
accomplished in a matter of a very few minutes, and 
the colon can be mobilized rapidly by an experienced 
colon surgeon. We do not feel that there is a significant 
difTerence in the time ar the complexity of surgery 
when one compares the colon with the gastric 
esophageal substitute, provided that the surgeon is 
equally experienced and skilled in both areas. 

J ejunum Interposition 
For patients requiring the replacement of a relatively 
short segment of the esophagus, interposing a seg. 
ment of jejunum is extremely efTective in preventing 
further reflux. Polk noted no evidence nor any symp
toms of reflux following 28 such operations in 
patients who had previously undergone many failed 
surgical procedures for the complications of reflux 
esophagitis. Polk's mortality was 4%. Moylan, Bell, 
Cantrell, and Merendino also reported very good 
functional results in 16 of I 7 patients followed 10-17 
years. Since peristaisis in thejejunum is considerably 
more vigorous than in the colon, it may weIl be that 
for patients who have had many failed operations for 
reflux esophagitis, interposing the jejunum may be 
more efTective for a short segment replacement than 
the colon. However, mobilizing a 15-20 cm segment 
of jejunum with preservation of both venous and 
arterial circulation can sometimes be difficult and 
time consuming. The jejunum interposition is con-



Concept: To Preserve the Esophagus with a Bile Diversion Operation 85 

traindicated if the segment of jejunum must reach 
above the level of the inferior pulmonary vein. 

Gastric Pull-U p 
It has long been recognized that resection of a 
peptic stricture of the lower esophagus followed by 
esophagogastrostomy is often followed by disastrous 
consequences (Belsey). This is true because even 
when the esophagogastric anastomosis is made end
to-side, postoperative gastroesophageal reflux may 
occur. In patients who undergo esophagogastrec
tomy for carcinoma of the esophagus, this may not 
be a prominent symptom because of their limited life 
expectancy. Orringer and Orringer (1982) recom
mended total thoracic esophagectomy with eso
phagogastric anastomosis in the neck for patients 
with benign esophageal diseases such as neuromotor 
disorders or strictures that have failed to respond to 
multiple previous operations. When the stornach is 
stretched to reach the neck, it becomes a tubular 
organ and the incidence of reflux esophagitis is said 
to be insignificant. Orringer claims that, following 
the gastric puIl-up operation, the functional results 
are good. On the other hand, in 1977 Orringer, 
Kirsh, and Sloan stated: 

We believe that colonic interposition with isoperistaltic 
left colon based on the ascending branch ofthe left colic 
artery as described by Belsey, is currently the best 
method of esophageal reconstruction for benign disease 
in relatively healthy patients in the first four to five 
decades of life. The relative size, length, constancy of 
blood supply, and ease of mobilization of the left colon 
and transverse colon through a left thoracoabdominal 
incision make this segment ofbowel ideal for either one 
stage esophagectomy and reconstruction or for sub
sternal bypass. 

Skinner; Wilkins; DeMeester; Glasgow, Cannon, 
and Elkins; and Belsey-as weIl as this author
agree with the above statement. However, Orringer 
and Orringer (1983) later changed this opinion 
so that they now believe "that transhiatal eso
phagectomy without thoracotomy is the preferred 
approach in virtually all patients requiring eso
phageal resection." Follow the esophagectomy with 
a gastric puIl-up, these authors advise. Among the 
indications for which Orringer and Orringer (1982) 
utilize these operations are advanced achalasia, 
scleroderma, and even reflux esophagitis with com
plications that have not been relieved by previous 
operations. Morton, Karwande, and associates re
ported that following gastric puIl-up operations, 
passage of food from the neck to the duodenum 
occurred more as a result of gravity than of gastric 
peristaisis. In this respect the gastric puIl-up IS 
similar to the colon interposition operation. 

Reversed Gastric Tube 
First reported in 1955 by Heimlich and also by 
Gavriliu, the reversed gastric tube has achieved a 
certain degree of acceptance as a substitute for the 
esophagus in adults as weIl as in children. Heimlich 
(1975) reported performing this operation in 67 
patients with a 4.2% operative mortality and with 
good functional results. Nine of these patients had 
previously undergone colon or jejunum interposition 
operations that had failed. This operation requires 
the construction of a tube 30 cm by 2.5 cm in size 
from the greater curvature of the stornach, with its 
blood supply based on the left gastroepiploic artery 
and vein. This tube is generally anastomosed to the 
cervical esophagus. It can be brought to the neck by 
way of the bed of the resected thoracic eSQphagus, by 
the substernal route, or by the subcutaneous route, 
all with equally good results according to Heimlich. 
Anderson and Randolph noted satisfactory results 
with the gastric tube interposition in children. 

Since we have no experience with this operation, 
and since there are few reports documenting its 
risks and end results, a description of the operative 
technique is not included in this volume. 

Concept: To Preserve the 
Esophagus with a Bile Diversion 
Operation (See Chap. 14) 
Reflux Esophagitis Following 
Esophagogastrectomy 
When a proximal gastrectomy has been performed 
with removal of more than half the stornach, it 
may not be possible to perform an end-to-side 
esophagogastric anastomosis because the remaining 
pouch of an trum is too small. In these patients reflux 
esophagitis is likely to occur. When a proximal 
gastrectomy is performed for cancer, truncal vago
tomy combined with hemigastrectomy will gene rally 
eliminate any significant amount of acid secretion; 
reflux esophagitis nevertheless occurs because bile 
often backs up into the esophagus through an incom
petent pyloric sphincter. The reflux of bile produces 
more damage to the esophagus than is provoked by 
the reflux of acid. This situation may be remedied by 
performing a total gastrectomy with an esophago
jejunostomy by the Roux-en-Y technique. However, 
this may be difficult as a secondary operation, re
quiring a thoracoabdominal incision. An acceptable 
alternative is to transect the duodenum about 2 cm 
beyond the pylorus. Close the duodenal stump. 
Then anastomose the proximal cut end of the duo
denum to a Roux-en-Y segment, 60 cm in length. 
Since there is no significant amount of acid being 
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secreted by the residual gastric pouch, and since bile 
reflux is eliminated by the Roux-en-Y operation, 
reflux esophagitis will subside. In performing this 
operation, be sure to preserve the right gastric and right 
gastroepiploic blood suppry to the gastric remnant be
cause these two vessels constitute its only blood 
supply (see Figs. 14-3 to 14-5). 

When the patient has undergone an esophago
gastrectomy for benign disease, and there is some 
doubt whether a complete vagotomy was performed, 
preoperative acid studies of the gastric pouch may 
be beneficial. Anastomosing a Roux-en-Y segment 
of jejunum to a gastric pouch that produces a sig
nificant amount of acid may produce a marginal 
ulcer. In this case the bile diversion operation is 
probably contraindicated unless a simultaneous 
vagotomy can be accomplished. Smith and Payne 
have reported success in relieving reflux esophagitis 
after esophagogastrectomy by the use of Roux-en-Y 
bile diversion. 

Reflux Esophagitis Following 
Multiple Failed Antireflux 
Operations 
Patients who have had multiple failed operations 
aimed at eliminating gastroesophageal reflux, may 
be helped by a Collis-Nissen operation (see Chap. 
13). Ifthey have a nondilatable stricture, a resection 
andjejunum or colon interposition will be necessary. 
However, approaching the esophagogastric junction 
after several previous operations can be a formidable 
as well as hazardous undertaking in some patients. 
In such cases, one can consider performing a distal 
gastrectomy jollowed by closure oj the duodenal stump and 
anastomosis oj the gastric pouch to Roux-en-Y limb oj 
jejunum. Payne advocated performing truncal vago
tomy in all of these patients. He reported aseries of 
15 cases, 6 of whom also suffered from strictures. 
Seven ofthe patients had acquired a short esophagus 
secondary to chronic esophagitis. Two ofthe patients 
suffered from scleroderma of the esophagus with 
esophagitis and stenosis. Both had previous failed 
surgery. Another three patients had severe eso
phagitis and strictures following treatment of 
achalasia. All of the patients achieved relief of their 
esophagitis and the strictures responded nicely to 
dilatations following distal gastrectomy and Roux
en-Y gastrojejunostomy. Payne pointed out that this 
operation did not relieve the problem of gastro
esophageal regurgitation. Consequently, some of the 
patients suffered from regurgitation of a bland liquid 
into the mouth when stooping or recumbent. This 
regurgitation did not produce any irritation. For this 
reason bile diversion is not an ideal solution to 

the problem of recurrent esophageal reflux, but the 
operation, in some patients, will be much safer than 
a repeated attack upon the esophagogastric junction. 

It is interesting that Royston, Dowling, and 
Spencer performed the same operation in eight 
patients with severe esophagitis and strictures of 
long duration, but they did not include vagotomy. 
All 01' their patients had excellent results over a 
follow-up period of 11-20 months. In fact, some 
of the patients with strictures showed spontaneous 
resolution and did not require dilatation. Ap
parently, performing an adequate distal gastrectomy 
may reduce the gastric acidity sufficiently for the 
patient to tolerate a Roux-en-Y anastomosis to the 
gastric pouch without producing a marginal ulcer. 
If a marginal ulcer does occur, a transthoracic vago
tomy may be necessary, if the ulcer does not heal 
with medical therapy. 

Indications 

Short-Segment Interposition 
Reflux esophagitis with nondilatable stricture 

Repeated failed operations for reflux esophagitis 

Total Replacement or Bypass of 
Thoracic Esophagus 
Caustic burns of esophagus with permanent stricture 

Failed operations for neuromotor disorders of the 
esophagus with reflux and permanent stricture 

Resection of esophagus for post-emetic perforation 
or intrathoracic anastomotic leaks 

(See also Table 9-1) 

Preoperative Care 

Nutritional rehabilitation whenever indicated 

Perioperative antibiotics 

If colon interposition is contemplated, preoperative 
barium colon X ray or colonoscopy and arterio
graphy of the superior and inferior mesenteric vessels 
to delineate colon circulation 

Routine bowel preparation if colon is to be employed 

Operative Technique-Colon 
Interposition, Long Segment 

Incision-Resection of Esophagus 
In patients who have experienced irreversible stric
tures following a caustic burn of the esophagus, 
there are no quantitative data to determine whether 
removing the destroyed esophagus carries with it a 
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Table 9-1. Indications for Various Types ofEsophageal Substitution 

Colon Interposition 
or Bypass 

Jejunum 
Interposition 

Gastric 
PuIl-Up 

Reverse 
Gastric 
Tube 

Benign disease 
short lesion Yes 
lang lesion-adult Yes 

Malignant disease' 
CA thoraeie esophagus-

subtotal esophagectomy 
CA cervical esophagus-

pharyngolaryngectomy 

aCA = carcinoma of 

greater risk than the risk of the patient developing 
esophageal carcinoma if the organ is left behind. In 
the young patient we would tend to remove the 
esophagus and replace it with a long segment of left 
colon using a 6th interspace left thoracoabdominal 
incision (see Figs. 8-3 to 8-8). Patients who have 
an irreversible stricture due to peptic esophagitis 
will require resection of the esophagus. Esophagec
tomy is also performed on patients who have under
gone failed operations for neuromotor esophageal 
disorders or who have had diversion-exelusion 
operations (see Chap. 17) for esophageal perfora
tions or for anastomotic leakage. Orringer and 
Orringer (1983) do not open the chest in most of 
these patients; instead, they perform a transhiatal 
esophagectomy from the abdominal and cervical 
approaches. 

We prefer a 6th interspace left thoracoabdominal 
incision for most of these esophagectomies. Close the 
gastroesophageal junction in an area relatively free 
of disease using the TA-55 or T A-90 stapler on the 
stornach side. Also elose the esophageal end with 
another application of the stapling device. Dissect 
the esophagus out of the mediastinum. If the eso
phagus is markedly fibrotic, this dissection may 
require a scalpel. After the esophagus has been freed 
to the arch of the aorta, dissect the esophagus out 
from beneath the arch of the aorta as illustrated in 
Fig. 8-27. Temporarily leave the esophagus in its 
bed until the colon has been liberated. 

Colon Dissection 
The initial step in preparing a long colon segment is 
to li berate the hepatic flexure as weIl as the entire 
transverse and descending colon. If necessary, ex
tend the thora co abdominal incision below the 
umbilicus. Also dissect the omen turn away from the 

Yes No No 
No No Yes 

No Yes No 

No Yes No 

transverse colon and its mesentery, as illustrated in 
Figs. 28-5 and 28-6 and in Figs. 37 -I to 37 -6. 

With this accomplished, inspect the blood supply 
of the left and trans verse colon. Preserving the left 
colic artery will in almost every case permit transec
tion of the middle colic vessels elose to the point of 
origin and will yield a segment of colon that could 
inelude a good portion of the descending colon as 
well as the entire transverse colon, if that should 
be necessary. We have not encountered any cases 
where the "marginal artery" did not continue 
unimpeded from the left colon around to the trans
verse colon. However, this should be checked by 
careful palpation of the marginal artery as well as 
transillumination of the mesentery. Apply bulldog 
vascular elamps along the marginal artery at the 
points selected for division and check the adequacy 
of the pulse in the vessels being retained to supply 
the transplanted segment. 

In order to assure a vigorous blood supply to the 
proximal portion of the transverse colon, which will 
provide the length necessary to reach the cervical 
region, it will be necessary to divide and liga te the 
middle colic artery at a point weIl proximal to its 
bifurcation. This will allow the blood flow from the 
left colic artery to enter the left branch of the middle 
colic and continue along the right branch to nourish 
the right portion of the transverse colon. For this 
reason, it is critical that this division and ligature of 
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Fig.9-1a 

the middle colic artery and vein be done with great 
ca re (see line BB in Fig. 9-1A). 

Estimating the Length of Colon 
Required to Reach the Neck 
After the omen turn has been dissected off the colon 
and after both the left and right colon segments have 
been freed from the posterior abdominal wall, grasp 
the splenic ftexure at the point of termination of the 
left colic artery and draw this segment of colon 
in a cephalad direction towards the sternum. Then 
measure the distance from this point (point X in 
Fig. 9-1B) on the sternum to the neck. This distance 
will approximate the amount of colon that will be 
required going in a proximal direction from the 
termination of the left colic artery. Add about 4 or 
5 cm to the estimate and insert a marking stitch in 
the right trans verse colon at this point. In most cases 
the point that was marked will be to the right of the 
middle colic vessels. This indicates that division of 
the origin of the middle colic artery and vein will be 

Transect the colon at the proximal margin of 
the segment selected for transplantation. Restore 
continuity to the colon by performing a stapled 
anastomosis as illustrated in Figs. 37-33 to 37-36. 
Close the proximal (right) margin ofthe colon trans
plant (temporarily) with a TA-55 stapler and leave 
the distal end of the colon segment open. 

Cologastrostomy 
Elevate the stornach with its attached omen turn 
away from the pancreas. Divide the avascular at
tachments between the peritoneum overlying the 
pancreas and the back wall of the stornach. Also 
incise the avascular portion of the gastrohepatic 
omenturn. Then draw the colon transplant with its 
mesentery in an isoperistaltic 9irection through the 
retrogastric plane and through the opening in the 
gastrohepatic omen turn. Be certain not to twist 
the mesentery. Check to see that the colon does 
indeed reach the cervical esophagus without tension. 

Point X 

required. Fig.9-1b 



Fig.9-2 

N ow prepare to anastomose the open end of the 
distal colon transplant to a point on the stomach 
approximately one-third of the distance down from 
the fundus to the pylorus. The allastomosis may be 
made on the anterior or the posterior side of the 

. stomach. As illustrated in Fig. 9-2, make a 1.5-cm 

Fig.9-3 
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vertical incision in the stomach about one-third of 
the way down from the fundus. Then insert the GIA 
stapler, one fork in the stab wound of the stomach 
and one in the open lumen of the colon. Insert the 
GIA to a depth of3 cm and lock the instrument (Fig . 
9-3). Then fire the stapling device and remove it. 
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Fig.9-4 

Fig. 9-5 

Inspect the staple line far bleeding. Then apply one 
Allis elamp to the left extremity of the G IA staple 
li ne and another Allis elamp to the right termination 
of the GIA staples. Insert a guy suture through 
the midpoint of the stab wound of the stornach as 
illustrated in Fig. 9-4. elose the remaining defect 
by two applications of the TA-55 stapler. First, 
apply the stapler just deep to the Allis elamp and the 
guy suture to elose the left half of the gap. After 
firing the stapling device (Fig. 9-5), excise the 
surplus tissue but preserve the guy suture. Lightly 
electrocoagulate the everted mucosa and remove the 
stapling device. Then reapply the stapler in similar 
fashion to elose the remaining defect. Be sure to 
place the stapler deep to the Allis elamp and the guy 
suture. After firing the stapling device, cut away 
the surplus tissue and lightly electrocoagulate the 
mucosa. At the conelusion of these steps, there will 
have been created a fairly large anastomosis between 
the stornach and colon as illustrated in Fig. 9-6. 

DeMeester has pointed out that it is possible to 
divide the descending colon as it comes down behind 
the stornach without simultaneously dividing the 
marginal artery of the descending colon. If the mar
ginal artery is not divided, it provides an added 
avenue of blood ftow to the colon that has been 
transplanted into the neck. By carefully transecting 
the colon behind the stornach and then dividing and 
ligating the end branches of the marginal artery 
elose to the colon for a distance of about 4-cm, 
sufficient colon will have been liberated so that 
a cologastric anastomosis can be constructed to 
the posterior wall of the stornach while the distal 
segment of descending colon can be anastomosed to 
the remaining hepatic ftexure. If the anastomosis is 
made at the junction between the upper third and 
the lower two-thirds of the stomaeh, it seems not to 
matter whether the cologastrostomy is constructed 
on the posterior wall ar the anterior wall of the 
stomaeh. However, if one wishes to preserve the 
marginal artery of the descending colon, then it 
is necessary to place the cologastrostomy on the 
posterior wall of the stornach (Fig. 9-7 A). The 
posterior cologastric anastomosis may be con
structed by suturing, as illustrated here or by 
stapling as described in Figs. 9-3 to 9-6. In this 
manner the colocolostomy can also be performed 
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Fig.9-6 

Fig.9-7 
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Fig.9.7b 

elose by, thus preserving the marginal artery (Fig. 
9-7B). 

Pyloromyotomy 
In most conditions for which a thoraeie esophagec
tomy is being performed, the vagus nerves will be 
destroyed. This will impair gastric emptying to a 
fairly severe degree in about 20% of cases. In order 
to prevent this complication, a pyloromyotomy may 
be performed by the technique illustrated in Figs. 
7 -17 to 7 -19. 

Advancing the Colon Segment 
totheNeck 
Be certain to enlarge the diaphragmatic hiatus (see 
Fig. 7-20) sufficiently so that the veins in the colon 
mesentery will not be compressed by the museles of 
the hiatus. The most direct route to the neck is along 
the course of the original esophageal bed in the 
posterior mediastinum. This may be accomplished 
by placing several sutures between the proximal end 
of the colon trans plant and the distal end of the 
esophagus; then draw the colon up into the neck 
by withdrawing the esophagus into the neck. This 

will bring the colon into the posterior mediastinum 
behind the arch of the aorta and into the neck 
pos terior to the trachea. If there is no cons triction in 
the ehest along this route, the sternum and elaviele 
at the root of the neck are also not likely to compress 
the colon. On the other hand, if a substernal tunnel 
is selected for passing the colon up to the neck, it is 
generally necessary to resect the head of one elaviele 
and a 2-cm width of adjacent sternal manubrium 
in order to be certain that there will not be any 
obstruction at that point. 

A good alternative method of transporting the 
colon up to the neck is to pass a 36F rubber catheter 
from the neck down into the abdominal cavity. Now 
obtain a sterile plastic sheath such as that which is 
used to cover the camera during laparoseopie 
cholecystectomy. Suture the end of this plastic 
cylinder to the termination of the rubber catheter. 
Then insert the proximal end of the colon into this 
plastic sheath and suture it lightly to the red rubber 
catheter. By withdrawing the catheter through the 
thoracic cavity into the neck, the colon with its 
delicate blood supply can be delivered into the neck 
without trauma. 

Check to see that the tube of colon from the neck 



to the abdominal cavity lies in a straight line and 
that there is no surplus of colon in the chest. Leaving 
redundant colon in the thorax may produce a func
tional obstruction to the passage of food. After this 
item has been checked, suture the colon to the 
muscle of the diaphragmatic hiatus with interrupted 
sutures of atraumatic 4-0 Tevdek at intervals of 
about 2 cm around half the circumference of the 
colon. This will help maintain a direct passageway 
from the neck into the abdomen. Be sure not to pass 
the needle deep to the submucosa of the colon as 
colonic leaks have been reported from this error. 

Dissecting the Cervical Esophagus 
Change the position ofthe patient's left hand, which 
is suspended from the ether screen. Bring the left 
hand laterally and place it along the left side of the 
patient. Turn the head slightly to the right and make 
an incision along the anterior border of thc left 
sternomastoid musde and continue the dissection as 
described in Figs. 7-27 to 7-30. Be careful not 
to damage either the left or the right recurrent 
laryngeal nerve. After dissecting the esophagus free 
down into the superior mediastinum, extract the 
thoracic esophagus by applying gentle traction in 
the neck. In this way the thoracic esophagus and the 
attached colon interposition segment may be drawn 
gently into the neck. Divide the distal cervical 
esophagus and remove the thoracic esophagus. 
Inspect the end of the colon. This should not be 
cyanotic as this indicates venous obstruction. Also, 
there should be a good pulse in the marginal artery. 
Draw the closed stapled end of the colon transplant 
to a point about 6- 7 cm above the cut end of the 
esophagus and, ta king care not to penetrate the 
lumen of the colon, suture the colon to the pre
vertebral fascia \vith several interrupted 4-0 silk 
sutures. 

Esophagocolonic Anastomosis 
Perform an end-to-side esophagocolonic anastomo
sis at a point about 4 cm below the proximal end 
of the colon by using a technique similar to that 
described in Figs. 7-22 to 7-26 and by using inter
rupted 4-0 silk Cushing sutures for the outer layer 
and 5-0 Vicryl to the mucosallayer. Before dosing 
the anterior portion of the anastomosis, ask the 
anesthesiologist to pass a nasogastric tube into 
the esophagus and guide this tube through the 
anastomosis into the colon. 

During the course of this operation, whenever a 
hollow viscus is opened, irrigate the operative field 
with a dilute antibiotic solution. 
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Retrosternal Passage of 
Colon Transplant 
When the posterior mediastinum is not a suitable 
pathway for the colon, or if the esophagus has not 
been removed, make a retrosternal tunnel to pass the 
colon up to the neck. If the left lobe of the liver is 
large, or if it appears to be exerting press ure on the 
posterior aspect of the colon transplant, liberate the 
left lobe by dividing the triangular ligament. This 
will permit the left lobe to fall in a posterior direction 
and thereby relieve this press ure. If the xiphoid 
process curves posteriorly and impinges on the colon, 
resect the xiphoid. 

Enter the plane just posterior to the periosteum of 
the sternum. Start the dissection with Metzenbaum 
scissors. Then insert one or two fingers of the right 
hand; finally pass the entire hand just deep to the 

. sternum up to the suprasternal notch. This is gen
erally an avascular plane. Orient the colon segment 
so that the mesentery enters from the patient's left 
side. Resect the medial 3-4 cm of clavicle using 
a Gigli saw. Then rongeur away about 2 cm of 
adjacent sternal manubrium in order to be certain 
that the apert ure at the root of the neck is sufficiently 
large to avoid any venous obstruction in the 
mesentery. Pass a long sponge-holder into the retro
sternal tunnel from the neck down into the abdomen, 
and suture the proximal end of the colon segment to 
the tip of the sponge-holder. Gently pass the colon 
into the substernal tunnel while simultaneously 
drawing the sutures in a cephalad direction. 
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Orringer, Kirsh and Sloan point out that there 
will be fewer symptoms from resection ofthe clavicu
lar head if it is performed on the side opposite the 
dominant hand. Once it has been ascertained that 
the circulation to the colon segment is good, perform 
the esophagocolonic anastomosis as above. The final 
a ppearance of the colon in terposi tion is depicted in a 
diagrammatic fashion in Figs. 9-8 and 9-9. 

Fig.9-8 



Fig.9-9 

Closure 
Close the cervical incision in layers with interrupted 
4-0 PG sutures. Insert one or two latex drains to the 
general vicinity ofthe anastomosis and leave these in 
place for 7-10 days . Close the skin in the usual 
fashion. 

Close the thoracoabdominal incision as illustrated 
in Figs. 8-36 to 8-42. 

Operative Technique-Colon 
Interposition, Short Segment 
In rare cases with benign peptic strictures of the 
lower esophagus, it will not be possible to dilate 
the stricture, even in the operating room, without 
rupturing the esophagus. If there is no significant 
amount of disease above the level of the inferior 
pulmonary ligament, resect the diseased esophagus 
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down to the esophagogastric junction and replace 
the missing esophagus with a short isoperistaltic seg
ment of colon to extend from the divided esophagus 
to a point about one-third of the distance between 
the fundus and pylorus of the stornach. For a short
segment operation it is not necessary to divide the 
middle colic artery, and only the distal portion of the 
transverse colon and the splenic flexure need be 
employed. Otherwise, the operation is very much 
the same as described above. The cologastric anas
tomosis is identical. The esophagocolonic anastomo
sis may be sutured either in an end-to-end fashion, 
in an end-to-side fashion, or even by a stapling 
technique. The latter involves inserting a proper 
EEA cartridge (generally EEA-28 or EEA-25) into 
the open proximal end of the colon segment. The 
anastomosis is made between the end of the esopha
gus and the side of the colon by the EEA technique. 
Then, after disengaging the instrument, explore the 
anastomosis visually, and with a finger through the 
open end of the colon. If the exploration appears to 
be satisfactory, then elose the opening in the colon 
about I cm away from the EEA anastomosis by 
using a TA-55 stapler. Excise the redundant tissue 
and remove the stapler. 

Operative Technique-Jejunum 
Interposition 
Incision and Mobilization 
Although Polk advocates performing mobilization of 
the esophagogastric junction through an upper mid
line abdominal incision, we prefer the left 6th inter
space .thora co abdominal in cis ion with a vertical 
midline abdominal component. This is true because 
the jejunal interposition operation is performed 
primarily in patients who have had multiple failed . 
previous operations for reflux esophagitis. The 
Collis-Nissen gastroplasty combined with dilatation 
of the esophageal stricture will suflice in most pa
tients. This leaves a few of the most advanced 
cases that require either a colon (short-segment) 
or jejunum interposition. In order to make the 
esophagogastric dissection as safe as possible, the 
combined thoracoabdominal in cis ion is much to be 
preferred over an abdominal approach or even using 
both a laparotomy and aseparate thoracotomy 
incision. It should also be emphasized that creating 
a jejunal segment is much more diflicult than the 
short-segment colon interposition. In performing the 
thoracoabdominal incision, incise the diaphragm 
with the electrocautery in a circumferential fashion 
as depicted in Fig. 8-8. 

Now dissect the left lobe of the liver carefully 
away from the anterior wall ofthe stornach; in doing 
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so, approach the dissection from the lesser curvature 
aspect of the stornach. At the same time, incise the 
gastrohepatic omenturn by going up towards the 
hiatus. This may require division of the accessory 
left hepatic artery, provided this has not been done 
at a previous operation (see Fig. 12-4). It may 
also be difficult to free the upper stornach from its 
posterior attachments to the pancreas. Careful dis
section with good exposure from the thoracoab
dominal incision should make it possible to preserve 
the spleen from irreparable injury. At the conclusion 
of this dissection, the upper portion of the stornach 
and lower esophagus should be free. Freeing the 
esophagus in the upper abdomen may be expedited 
by first dissecting the esophagus out of its bed in the 
lower mediastinum. 

Resection of Diseased Esophagus 
After the esophagus has been freed from its fibrotic 
attachments in the mediastinum and upper stornach, 
select a point near the esophagogastric junction for 
resection. If the upper stornach has been perforated 
during this dissection and it can be included in 
the specimen, do so. If the upper stornach is not 
excessively thickened, apply a TA-55 or TA-90 
stapling device with 4.8-mm staples and fire the 
stapling device. Transect the esophagogastric junc
tionjust above the stapling device. Lightly electroco-

. agulate the everted mucosa and remove the stapler. 
Deliver the transected esophagus into the chest and 
select the point of transection on the esophagus 
above the stricture. A mild degree of mucosal 
inftammation in the esophagus is acceptable at the 
point of transection. Remove the specimen. 

If the point of division of the esophagus is not 
higher than the inferior pulmonary vein, a jejunal 
interposition is a good method of establishing con
tinuity (Polk). If the esophagus must be transected 
at a higher level, use either a short segment of colon 
for the interposition, or remove the remainder of the 
thoracic esophagus and reestablish continuity either 
by means of a long-segment colon interposition from 
the neck to the stornach or by bringing the stornach 
up into the neck for this purpose as described below. 
The graft of jejunum may be lengthened safely if its 
circulation can be boosted by creating microvascular 
anastomoses from a thoracic artery and vein to the 
upper end of the graft. 

Mobilizing the J ejunum Graft 
Because the vascular anatomy of the proximal 
jejunum varies somewhat from patient to patient, it 
is necessary to individualize the dissection according 
to the conditions encountered. First, try to stretch 

the proximal jejunum in a cephalad direction in 
order to determine where the greatest mobility is 
located. Be certain to leave intact at least the first 
major jejunal artery to the proximal jejunum. The 
average length ofjejunal segment to be transplanted 
varies between 12 and 20 cm, and the pedicle should 
consist of at least one major arcade vessel with 
careful preservation of the veins. Most jejunal grafts 
fail not because of poor arterial circulation but 
because the veins have been injured or compressed 
at some point in their course. Follow the principles 
illustrated in Fig. 28-11, and try to preserve a 
vascular pedicle containing two arcade vessels with 
their veins intact. In dividing an arcade vessel, be 
sure to place the point of transection sufficiently 
proximal to a bifurcation so that the continuity of 
the "marginal" artery and vein will not be inter
rupted. Divide the jejunum proximally and distally; 
preserve a segment measuring 15-20 cm for inter
position. Close both proximal and distal segments of 
jejunum temporarily by applying a TA-55 stapler. 

N ow make an incision of the trans verse meso
colon through its avascular portion just to the left of 
the middle colic vessels. Carefully pass the jejunal 
graft together with its vascular pedicle through 
this incision into the previously dissected lesser sac 
behind the stornach. Be absolutely certain that the 
incision in the mesentery does not constrict the veins 
of the vascular pedicle. Also be careful not to twist 
the pedicle. Pass the proximal portion of the jejunal 
segment through the hiatus into the chest. Be certain 
that the hiatus is large enough so that it does not 
compress the veins in the vascular pedicle. 

Esophagojejunostomy 
Establish an end-to-side esophagojejunal anastomo
sis on the antimesenteric border of the jejunum 
beginning about 1 cm distal to the staple line on the 
proximal closed end of the jejunal segment. A tech
nique similar to that described in Figs. 28-12 to 28-
22 using 4-0 atraumatic interrupted silk Cushing or 
Lembert sutures for the outer layer and interrupted 
or continuous 5-0 Vicryl for the mucosallayer may 
be employed. Pass the nasogastric tube through this 
anastomosis down to the lower end of the jejunal 
graft. 

It is also possible to perform a stapled esophago
jejunostomy by the technique described in Figs. 
28-23 to 28-28. 

J ejunogastrostomy 
Place thejejunogastric anastomosis at a point 5-7 cm 
below the proximal margin ofthe stornach in an area 
of stornach that is relatively free of fibrosis and that 
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permits the vascular pedicle to be free of tension. 
This may be done by the same suture technique as 
mentioned above (see Figs. 28-12 to 28-22), but if 
there is sufficient length of jejunum, it may also be 
performed by a stapled anastomosis similar to that 
described in Figs. 9-2 to 9-6. The appearance of 
the completed anastomosis is shown in Fig. 9-10. 

Jejunojejunostomy 
Reestablish the continuity of the jejunum by creat
ing a functional end-to-end anastomosis using the 
stapling technique described in Figs. 30-12 to 30-
16. Then carefully resuture the defect in the jejunal 
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mesentery without compressing the vascular pedicle 
jejunal graft. 

Use interrupted 4-0 Tevdek sutures to approxi
mate the diaphragmatic hiatus to the seromuscular 
wall of the jejunum to avoid herniation of bowel 
through the hiatus. Be certain not to compress the 
vascular pedicle. 

Gastrostomy; Pyloromyotomy 
Although the nasogastric tube has been passed 
through thejejunal graft into the stornach in order to 
maintain the position of the graft, there is a risk that 
the nasogastric tube may be inadvertently removed 
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before the patient's gastrointestinal tract has re
sumed function. For this reason, perform a Stamm 
gastrostomy as described in Figs. 26-1 to 26-5 and 
remove the nasogastric tube. 

Most surgeons advocate performing a pyloromy
otomy or pyloroplasty in this type of operation be
cause it is assumed that the vagus nerves have been 
interrupted during the course of dissecting a heavily 
scarred esophagus out of the mediastinum. Polk 
stated that this step may not be necessary. 

Closure 
Repair the diaphragm and elose the thora co ab
dominal incision as illustrated in Figs. 8-39 to 8-45 
after inserting a large catheter into the thorax. No 
abdominal drains are utilized. Intermittently during 
the operation, whenever a hollow viscus has been 
opened, irrigate the operative field with a dilute 
antibiotic solution. 

Operative Technique
Transhiatal Esophagectomy 
without Thoracotomy; Gastric 
Pull-Up 
Abdominal Incision 
Removing the esophagus by dissecting through the 
diaphragmatic hiatus from below, and through the 
neck from above, is especially suitable for patients 
who have a reasonably normal esophagus. For 
instance, after pharyngolaryngectomy, removing 
the esophagus without a thoracotomy, followed by 
drawing the stornach into the neck for a pharyngo
gastrostomy can offer an expeditious method of 
replacing the esophagus. Orringer and Sloan (1978) 
warned that "if there is even the slightest amount 
of tension between the stornach and pharynx, we 
believe that colonic interposition should be per
formed, for ... a pharyngogastric anastomotic dis
ruption may ultimately result in a fatal carotid or 
innominate artery erosion." Orringer and Orringer 
(1983) have extended the indications of the trans
hiatal esophagectomy to inelude all patients with 
carcinoma of the thoracic or cervical esophagus on 
the assumption that all operations for esophageal 
carcinoma are only palliative and do not require a 
wide field excision. Although we still believe that 
early carcinoma of the esophagus may benefit by 
transthoracic wide excision, those patients with mid
thoracic carcinoma, who have positive nodes in the 
abdomen or a metastasis to the liver, would benefit 
from the esophagectomy without thoracotomy es
pecially if they have limited pulmonary reserve. 

All patients suffering from carcinoma of the 
middle third of the esophagus should undergo 
bronchoscopy prior to surgery. Invasion of the 
bronchus or trachea contraindicates this operation. 

With the patient in the supine position, prepare 
the neck, the anterior chest, and the entire abdomen. 
Make a midline incision from the xiphoid to a point 
5 cm below the umbilicus. Insert an Upper Hand 
or Thompson retractor and elevate the sternum 
strongly in a cephalad direction. Incise the peri
toneum over the abdominal esophagus and encirele 
the esophagus with a latex drain. Identify the 
margins of the diaphragmatic hiatus. Enlarge the 
hiatus by making an incision in an anterior direction 
using the electrocautery. Divide and liga te the trans
verse phrenic vein that cross es over this incision. 

Esophageal Dissection in the 
Mediastinum 
Most of the dissection of the esophagus away from 
its attachments in the mediastinum, should be done 
accurately under direct vision. Exposure can be 
improved by inserting a narrow Harrington or 
Deaver retractor into the anterior margin of the 
hiatus. The surgeon would benefit from wearing a 
headlight to illuminate the mediastinum. Using a 
blunt Metzenbaum scissors and finger dissection it is 
possible to identify the blood vessels surrounding the 
esophagus and to ocelude them with Hemoelips 
prior to transection. Divide the major vagal trunks 
while dissecting the esophagus from the pleura and 
the pericardium. This type of dissection can be 
pursued without difficulty in most patients up to the 
level of the carina. Do not attempt to inelude any 
surrounding soft tissue or lymph nodes in the speci
men; rather, keep the dissection elose to the wall of 
the esophagus. If tumor is encountered that can
not be easily separated from other mediastinal 
structures, abandon this dissection and perform 
a thoracotomy. 

Cervical Dissection 
Make an incision along the anterior border ofthe left 
sternomastoid mus ele down to and across the sternal 
notch. Develop this dissection as illustrated in Figs. 
7 - 28 to 7 -30. Be careful not to apply traction to the 
recurrent laryngeal nerve. Palsy 01 the reeurrent 
nerve may oeeur after strang medial retraction 01 
the trachea du ring this dissection of the cervical 
esophagus. Gently encirele the cervical esophagus 
and use blunt dissection to free the esophagus from 
its attachments in the upper mediastinum. Be es
pecially careful in dissecting the esophagus away 
from the membranous portion ofthe trachea. During 
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this step in the dissection it is wise to ask the 
anesthesiologist to decompress the balloon of the 
endotracheal tube for aminute or two when the dis
section is being conducted along the upper posterior 
trachea. Keep the fingers elosely applied to the wall 
of the esophagus so that the dissection does not 
extend any distance away from the esophageal wall, 
especially in the region of the membranous trachea 
and carina. Surround the upper esophagus with a 
latex drain and apply mild traction. A small sponge 
grasped in a sponge-holder may be used to dissect 
the esophagus away from the tissues of the superior 
mediastinum (Fig. 9-11). There is a small area of 
dissection in the vicinity of the carina which is dif
ficult to visualize, either from below or from above. 
Pass the right hand into the mediastinum from 
below and left hand from above. With this type of 
bimanual dissection, it should be possible to free the 
remaining attachments of the esophagus bluntly. 

Apply a TA-55 stapling device across the esopha
gus very low in the neck and transect the esophagus 
above the stapling device. Then, remove the esopha
gus into the abdomen. Place several large moist 
gauze pads into the mediastinum while the gastric 
dissection is being conducted. 

Mobilizing the Stomach 
Complete the liberation of the upper stornach and 
divide the omen turn as described in Figs. 7 -10 to 
7 - 12. Be certain not to damage any portion of the 
right gastroepiploic arcade as this constitutes the 
major remaining blood supply to the stornach. If 
necessary, leave 5-10 cm of omenturn lateral to 
the gastroepiploic arcade attached to the greater 
curvature. Elevate the stornach and identify and 
divide the coronary vein and left gastric artery (see 
Fig. 7-13). Perform an extensive Kocher maneuver 
as illustrated in Figs. 7-14 to 7-16. Then perform 
a pyloromyotomy (see Figs. 7-17 to 7-19). The 
stornach should now be free of all attachments. The 
Kocher maneuver should permit the pylorus to come 
elose to the diaphragmatic hiatus without tension. 

Perform a pyloromyotomy (see Figs. 7-17 to 
7-19). 

According to Akiyama, the most important step 
in preparing the stornach for an anastomosis in the 
neck is to apply traction to the highest point on the 
gastric fundus as determined by the stretchability of 
the remaining stornach. He then advocates removing 
the lesser curvature, for two reasons: (1) the vascu
larity of the lesser curvature portion of the stornach 
following division of the left gastric artery is reduced; 
(2) with the upper 50% -60% of lesser curvature 
removed, the fundus can be stretched further into 

Fig. 9-11 
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Fig. 9-12 

the neck without excessive tension. Although the 
illustration in Fig. 9-12 relates to a patient with 
esophageal carcinoma, even patients with benign 
disease would benefit from removing almost the 
same amount of stornach along the lesser curvature. 
This also tends to convert the stornach into a tubular 
structure rather than areservoir. If staples are used 
along the lesser curvature, as recommended by 
Akiyama, be certain to fire the staples only while consider
able cephalad traction is being applied to the gastric fundus 
at its highest point (Fig. 9-13). Most surgeons use 
the G IA stapler by serial application to divide the 
stornach along its lesser curve. Since this device 
employs small staples, the width to which the 
stornach tissues are compressed may be too narrow 
to preserve their viability. Consequently, the GIA 
suture lines require inversion by oversewing with a 
continuous Lembert suture. If the Ethicon 75-mm 
Linear Cutter is used to staple and divide the lesser 
curve, oversewing the staple li ne does not seem to be 
necessary because the staples in this device have a 
leg length of 4.B mm. After being fired, these staples 
do not compress the two thicknesses of stornach to 
the degree that prevents capillary blood flow to the 
tissues being compressed. The G IA BO mm with 

Advancing the Stomach to the Neck 
Akiyama prefers to use the substernal route for the 
stomach's course to the neck if the patient has 
carcinoma of the thoracic esophagus because he 
fears that recurrent carcinoma in the mediastinum 
may invade and occlude the gastric tube. Transect 
the sternalorigins of the left sternohyoid and sterno-

4.B-mm staples also accomplishes this end. Fig. 9-13 
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thyroid muscles. If the substernal route to the neck 
has been selected for the gastric tube, excise the 
medial 3-4cm of the clavicle using a Gigli saw. 
Avoid damaging the underlying subclavian vein. 
Also resect the lateral 2 cm of manubrium with a 
power sternal saw, preserving the internal mammary 
vessels. If this step is not accomplished, the passage 
of food into the substernal gastric tube may be 
obstructed by the sternoclavicular junction. 

Apply the Linear Cutter to the lesser curve of 
stornach beginning at the level just below the fourth 
branch of the left gastric artery. More than one 
application of the stapling device will be necessary. 
For the next application ofthe device, be certain that 
it cross es the prior staple line to prevent any gap in 
the closure. Remember that the surgeon must apply 
cephalad traction on the gastric fundus in order to 
create a gastric tube of sufficient length to reach the 
neck without tension. Lightly electrocoagulate the 
exposed mucosa along the staple line. Carefully 
check that all staples have been properly closed in 
the shape of "B." If in doubt, oversew the staple 
line with a continuous 4-0 Lembert PDS suture. 
Orringer and Orringer (1983) advocate passing the 
stornach through the original esophageal bed in the 
posterior mediastinum behind the arch of the aorta 
because this is the most direct route and does not 
require any dissection at the root of the neck nor 
resection of the clavicle. 

Remove the gauze packing from the mediastinum. 
Pass the right hand through the hiatus up into 
the neck to confirm that there is free passage. 
Then gently direct the gastric tube along this route 
and bring it out in the neck. It should reach the 
hypopharynx without tension. Check to see that the 
hiatus is large enough so that it does not exert pressure on 
the epiploic veins. 

A better method of transporting the stomach up 
to the neck is to pass a 36F rubber catheter from the 
neck down through the posterior mediastinum into 
the abdominal cavity. Now acquire a sterile plastic 
sheath such as that which is used to cover the camera 
during laparoscopic cholecystectomy. Suture the 
end of this plastic cylinder to the termination of the 
rubber catheter. Then insert the proximal end ofthe 
stornach into this plastic sheath and suture it lightly 
to the red rubber catheter. By withdrawing the 
catheter through the thoracic cavity into the neck, 
the stornach with its delicate blood supply along the 
greater curvature can be delivered into the neck 
without trauma. 

Suture the upper portion of the gastric fundus to 
the prevertebral fascia as high as possible in the 

gastric tube at a point about 5-6 cm beyond its 
apex. A one-Iayer anastomosis between the end of 
the esophagus and the front of the gastric tube 
sutured with interrupted 4-0 Vicryl may be used 
(Fig. 9-14). When transecting the cervical esopha
gus, do so in such fashion that the anterior distal 
margin of esophagus is at least 1 cm longer than the 
posterior margin (see Figs. 7-23 and 7-24). This 

neck. Use interrupted 4-0 Tevdek sutures. Then 
anastomose the esophagus to the anterior wall of the Fig. 9-14 

) 

I 
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will permit you to make the incision in the gastric 
tube longer than the diameter of the esophagus and 
thus accomplish a larger anastomosis, in the shape 
of an ellipse rather than a circle. 

Orringer and Stirling advocate excising a 2-cm 
circle of stornach rather than simply making a linear 
incision in the gastric tube for the esophagogastric 
anastomosis. An alternative two-layer method is 
depicted in Figs. 7-31, 7-32, and 7-24 to 7-2~. 
Pass the nasogastric tube across the anastomoSlS 
into the thoracic portion of the gastric tube. 

Closure 
Glose the cervical incision in layers with interrupted 
4-0 PG, after inserting a 1.5 cm latex drain down to 
a point near the anastomosis. Construct a needle
catheter jejunostomy after a gastric pull-up, or a 
jejunal or a colon interposition operation. Close the 
abdominal cavity without drainage by using the 
modified Smead-Jones closure described in Chap. 
5 and No. 1 PDS sutures. Glose the skin with inter
rupted fine nylon, a subcuticular continuous 4-0 
PG, or staples. 

Intermittently during the operation, when a hol
low viscus has been opened, irrigate the operative 
field with a dilute antibiotic solution. 

Because there is potential for blood loss during 
the phase of the thoracic dissection that is performed 
bluntly, these patients should have apressure moni
tor in the radial artery and in the poor-risk patient, 
another monitor to measure pulmonary artery 
wedge pressure. 

Postoperative Care 
If the patient develops signs of postoperative sepsis, 
keep a high index of suspicion that the colon bypass 
may have become infarcted. Because this is a fatal 
complication, do not hesitate to explore the neck 
(long-segment bypass) or the chest (short-segment 
bypass) whenever a serious suspicion exists that 
colon infarction has occurred. 

Gontinue nasogastric suction for 4-5 days. 

Maintain the chest catheter on some type of under
water drainage for 4-5 days, or until the volume of 
drainage becomes insignificant. 

In patients with anastomoses of the cervical esopha
gus, leave the drain in place for 7 -1 0 days. 

Postoperative Complications 
Venous infarction of colon or jejunum 

Anastomotic leak, especially in cases of anastomoses 
involving the cervical esophagus 

Stricture of the cervical anastomosis, especially after 
leaks 

Intestinal obstruction due to adhesions 

Trauma to recurrent laryngeal nerve during dissection of 
cervical esophagus 

Pneumothorax and intraoperative or postoperative 
hemorrhage, which may occur with transhiatal 
esophagectomy. Insert a large drainage tube into the 
right and/or left hemithorax if a pneumothorax has 
been produced by the transhiatal dissection. Inspec
tion of the mediastinum will reveal most gaps in the 
mediastinal pleura. 

Chylothorax following transhiatal esophagectomy. 

Orringer, Bluett, and Deeb reported a 3% inci
dence of postoperative chylothorax after 320 trans
hiatal esophagectomy operations. The diagnosis of 
this complication was confirmed by administering 
cream into the jejunostomy feeding tube that was 
inserted routinely during each transhiatal esopha
gectomy. In a patient suffering from chylothorax, 
the chest tube drainage changes from serous to 
opalescent. Ghylothorax should be suspected when
ever the chest tube drainage exceeds 800 ml per day 
after the third postoperative day. 

These authors emphasize that "early recognition 
of a chylothorax after transhiatal esophagectomy 
with prompt transthoracic ligation of the injured 
duct results in a shorter overall hospitalization and 
lower morbidity and mortality from this complica
tion" when compared with traditional conservative 
management. 

To make it simple for the surgeon to identify the 
leaking thoracic duct at reoperation, Orringer et al. 
inject cream into the jejunostomy feeding tube at a 
rate of 60 to 90 ml per hour for 4 to 6 hours prior to 
reoperation for duct ligation. A limited fifth inter
space posterolateral thoracotomy under one-Iung 
anesthesia was the approach these authors employed 
for the reoperation. 
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10 Concept: Operations for 
Reflux Esophagitis, Stricture, 
Short Esophagus, and 
Paraesophageal Hernia 

Parahiatal and 
Paraesophageal Hernia 
Parahiatal Hernia 
Most aequired diaphragmatie hernias enter the ehest 
through the esophageal hiatus. In the typieal ease, 
this eonstitutes a sliding hernia of the esophago
gastriejunetion up into the mediastinum, dragging a 
fold of peritoneum along with it, just as is the ease 
with a sliding hernia of the eeeum. When the 
abdominal esophagus remains properly attaehed to 
the preaortie faseia by means of the phrenoeso
phageal ligaments, a herniation of the fundus or 
body of the stomaeh through the diaphragmatie 
hiatus into the ehest is termed a "paraesophageal" 
hernia. 

MaeDougall, Abbott, and Goodhand deseribed 
five eases where the stomaeh entered the ehest through 
a eongenital defeet in the diaphragm, whieh was 
situated a few eentimeters to the right of the eso
phageal hiatus, a true parahiatal hernia. These authors 
attributed the defeet in the diaphragm to the per
sistenee of a right pneumatoenterie reeess. Other 
authors (Hill and Tobias) state that they have never 
eneountered a true parahiatal hernia that penetrated 
the diaphragm via any other pathway than the 
esophageal hiatus itself. In our own experienee, we 
have eneountered only one ease where the hernia 
penetrated the left side of the diaphragmatie erus 
through adefeet about 1.5 em to the left ofthe normal 
hiatus. It seems clear that a true parahiatal hernia is 
extremely rare. A paraesophageal hernia, with a 
normally situated esophagogastrie junetion and a 
normallow esophageal sphineter, is also uneommon, 
eonstituting perhaps less than 2% of all aequired 
diaphragmatie hernias. 

Differentiating Paraesophageal 
from Sliding Hiatus Hernia 
By definition, the paraesophageal hernia requires that 
the esophagogastriejunetion be fixed to the area ofthe 
preaortie faseia and median areuate ligament. These 
patients do not suffer from reflux esophagitis. If the 
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paraesophageal hernia is freely redueible, the patients 
may experienee no symptoms. Oeeasionally, they will 
suffer from a ehronie anemia when a large portion of 
the stomaeh is herniated into the ehest. This is 
probably seeondary to ehronie venous hypertension 
eaused by the diaphragm eonstrieting the stomaeh, 
resulting in ehronie oozing of blood into the gastrie 
lumen. In so me eases gastrie ulcer in a herniated 
stornach may oeeur beeause of partial obstruetion and 
stasis. 

Paraesophageal Hiatus Hernia 
with Gastric Volvulus, 
Obstruction, or Strangulation 
The patient with a paraesophageal hernia may have 
a large portion of the stomaeh in the ehest. Sinee 
both the esophagogastrie junetion and the duo
denum are fixed in position, the result is a volvulus 
of the stomaeh. This may eause eomplete obstruc
tion. Sinee one point of obstruetion is at the eso
phagogastrie junetion, the patient may be unable to 
vomit. Generally, an ineareerated paraesophageal 
hernia produees severe substernal pain. In advaneed 
eases, the blood supply to the herniated stomaeh 
is impaired, resulting in neerosis, perforation, em
pyema, septie shoek, and death. 

An X ray of the ehest, demonstrating a mass 
in the posterior mediastinum with an air-fluid 
level, will eonfirm the diagnosis of a diaphragmatie 
hernia. Beeause ofthe danger that a paraesophageal 
hernia may strangulate, surgery is indieated in any 
good-risk patient even if he has no symptoms. All 
symptomatie patients require surgieal repair as this 
disease results from a meehanieal problem for whieh 
there is no medieal therapy. 

Some patients who appear to suffer from a typieal 
paraesophageal hernia aetually do have a sliding 
eomponent. It is important to identify these patients 
beeause they may have an ineompetent lower eso
phageal sphineter and will develop reflux esophagitis 
unless an antireflux proeedure is eombined with 
arepair aimed at eorrecting the paraesophageal 
hernia. In these eases the esophagogastric junetion is 
not firmly attaehed to the area ofthe median areuate 



ligament, a point that gene rally can be confirmed by 
X-ray studies. 

Surgical Repair 
If the neck of a parahiatal hernia is indeed surrounded 
by diaphragmatic musele of good quality, the repair 
is simple. Remove the sac and elose the defect in the 
diaphragm with several sutures ofO or 2-0 Tevdek. 
Paraesophageal hernias can also generally be repaired 
through the abdominal approach. An attempt 
should be made gently to insert a nasogastric tube 
into the herniated portion of stornach prior to opera
tion. After surgical exposure has been obtained, 
reduce the herniated stornach and omenturn. Gen
erally it is not difficult to tease the large hernial sac 
down from the mediastinum into the abdomen. 
Then excise the sac, making no attempt to elose the 
remaining peritoneal defect. Narrow the enlarged 
hiatal opening by inserting interrupted 0 Tevdek 
sutures to approximate the crura behind the eso
phagus as described in the repair of a sliding hiatus 
hernia. With an 18F nasogastric tube in the eso
phagus, it should be possible for the surgeon to 
insert his index finger between the esophagus and 
the newly repaired hiatal orifice. 

Now, ifthere is any suggestion that the esophago
gastric junction is not firmly fixed to the median 
arcuate ligament, or that the patient may be 
susceptible to reflux esophagitis, perform a posterior 
gastropexy by the technique ofHill (see Chap. 12) or 
some modification of that operation. 

Sometimes the herni<ited gastric pouch is the site 
of a chronic gastric ulcer due tp compression by the 
musele ofthe diaphragm. It is not necessary to resect 
the ulcer or any part of the stornach as simple repair 
of the hernia will result in satisfactory healing of the 
ulcer, unless there is some abnormality of gastric 
function in addition to the paraesophageal hernia. 

Sliding Hiatus Hernia 
When to Operate 
Occasionally a patient may have a normal high 
pressure zone at the esophagogastric junction even 
though he has a sliding hernia with this junction 
high in the mediastinum. This patient will be free of 
symptoms and does not require surgery. Surgery is 
indicated for symptomatic reflux esophagitis and its 
complications when they cannot be successfully con
trolled by medical management. Patients who do not 
have any hiatus hernia also require an antireflux 
operation if the lower esophageal sphincter is in co m
petent and they suff er from reflux esophagitis that 
cannot be controlled. Among the serious compli
cations of gastroesophageal reflux are ulceration, 
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bleeding, stricture, and aspiration pneumomtIs. 
Most physicians believe it is the acid that damages 
the esophagus, producing pain and other compli
cations. However, bile, when it refluxes into the 
esophagus, also causes pain and stricture formation. 
Bile may be even more potent in this respect than 
the gastric acid. 

It is generally agreed that medical management is 
the treatment of choice for mild reflux esophagitis. 
However, once a stricture has formed, surgery is 
necessary for long-term relief. Dilating the stricture, 
without performing an antireflux operation, results 
in recurrence of the stricture. 

Spechler and associates in a randomized study of 
247 patients confirmed that "surgery is significantly 
more effective than medical therapy in improving 
the symptoms and endoscopic signs of esophagitis 
for up to two years." 

Operations for Preventing Reflux 
Belsey Mark IV Procedure 
Belsey's operation, described by Baue and Belsey 
and by Skinner and Belsey, was a great step forward 
in the surgery of hiatus hernia because it was aimed 
at preventing reflux as well as repairing the hernia. 
A long-term follow-up study has been reported by 
Orringer, Skinner, and Belsey indicating a recur
ren ce rate of 14.7% after 10 years. The Belsey 
operation can be done only by the thoracic approach. 
This procedure is likely to fail if the esophagus is not 
long enough to descend into the abdominal cavity 
without tension. The tension will cause the sutures, 
which create the partial fundoplication, to pull out of 
the esophagus with collapse of the re pair. 

HilI Posterior Gastropexy 
In this operation the surgeon narrows the lumen 
of the esophagogastric junction by turning in the 
tissues on the lesser curvature side with sutures. 
These same sutures are fixed to the median arcuate 
ligament. If this maneuver is successful, it guaran
tees that 4- 7 cm of esophagus will be within the 
abdominal cavity. Also, the resting pressure at the 
esophagogastric junction is restored to the normal 
value. 

The posterior gastropexy, described by HilI (1967 
and 1977), is done transabdominally. Postoperative 
complications, such as the "gas bloat" syndrome, 
are rare. Hill's postoperative studies, ineluding 
manometric and acid reflux measurement, have 
demonstrated excellent long-term results. 

Although we have experienced good results with 
this operation, there are a few disadvantages. The 
operation is difficult to reproduce or to te ach with 
precision because the pillars of adipose tissue and 
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phrenoesophageal ligaments, which are sutured 
on the lesser curvature of the stornach, vary from 
patient to patient. Therefore, the amount of tissue 
inverted into the esophagogastric junction may vary 
also. HilI has attempted to rectify this drawback by 
measuring the intraesophageal press ure during the 
operation so that he can calibrate the degree of 
inversion according to the pressure being recorded. 
On the other hand, Orringer, Schneider, Williams, 
and Sloan reported that intraoperative pressure 
measurements were unreliable and not reproducible. 
Inexperienced surgeons find it difficult to identify 
and dissect out the median arcuate ligament, which 
is an essential step in this operation. There is also 
the possibility that the surgeon, not expert in Hill's 
technique, will injure the celiac artery while dis
secting the median arcuate ligament. 

Nissen Fundoplication 
Nissen's operation involves a complete wrap of the 
lower esophagus by a segment of gastric fundus. 
This operation can be performed equally weIl in the 
abdomen or in the chest. Studies by DeMeester, 
J ohnson, and Kent, by Dilling, Peyton, Cannon, 
and Kanaly, and by Skinner and DeMeester have 
suggested that the Nissen operation is superior 
to those of Belsey and of HilI when it comes to 
preventing gastroesophageal reflux. Woodward, 
Rayl, and Clarke reported a significant incidence of 
gastric bloating following the Nissen fundoplication 
as weIl as the inability to beleh or even to vomit. 
However, Donahue and Bombeck demonstrated 
that using a loose wrap in making the fundoplication 
will avoid this complication in almost every case. 
This has also been our experience. 

On the negative side, many complications have 
been reported to foIlow defective suturing in this 
operation. The gastric wrap may slip down so that it 
surrounds and obstructs the body of the stornach. If 
the hiatal opening is too large, the fundoplication 
may herniate into the chest and produce stasis in 
the herniated gastric pouch with gastric uleer and 
bleeding, or even perforation. The Nissen operation 
may be impossible to perform if the patient has 
al ready undergone a high subtotal gastrectomy. 

Angelchik Prosthesis 
Angelchik and Cohen in 1979 introduced a device 
shaped like a doughnut with a small gap in its 
circumference. This device was designed to surround 
the lowermost esophagus, partially constricting it. 
It was elaimed that the application of this device 
constituted a very simple operation to prevent gastro
esophageal reflux. In the ensuing decade, thousands 
of these devices have been implanted. Although 
there have been few randomized studies of the 

efficacy and complications of this procedure, there 
were many anecdotal reports of complications such 
as erosion of the pros thesis into the stornach and 
migration elsewhere as weIl as severe dysphagia. 
The author's only experience with this device was in 
a patient in whom it was inserted elsewhere. The 
patient had intractable dysphagia. Gastroscopy dis
closed that half of the pros thesis was in the stomach. 

At exploration, most of the esophagogastric junc
tion had been eroded. After removing the pros thesis, 
the esophagogastric junction could not be recon
structed except by the interposition of a segment of 
isoperistaltic jejunum between the esophagus and 
the stornach. While this produced an exceIlent 
result, the experience does not speak weIl of the 
Angelehik device. 

Arecent prospective randomized trial by Kmiot 
and associates ineluding 50 patients, 25 under
going Nissen fundoplication and 25, the Angelchik 
prosthesis. Five patients with an Angelehik pros thesis 
developed severe persistent dysphagia within 
2 years. The dysphagia was serious enough to 
warrant removal of the pros thesis in three of these 
patients. By contrast, no patient who underwent 
Nissen fundoplication developed severe dysphagia 
or required reoperation. The authors terminated 
the trial at that point. Similar findings were no ted 
in a prospective randomized trial reported by 
Stuart and associates. We believe that the An
gelehik procedure is an unacceptable operation 
for gastroesophageal reflux at this time. 

Personal Viewpoint 
When the thoracic approach is used, we prefer 
Nissen's repair to Belsey's because it is simpler 
to perform and appears to be more effective in 
preventing reflux. TransabdominaIly, the Nissen 
and Hill repairs both are effective operations; the 
choice between them depends on the preference of 
the surgeon. 

Operations for Esophageal Stricture 
Secondary to Reflux 
Dilatation of Stricture with 
Transthoracic Nissen Repair 
When the transthoracic approach is used, the 
anesthesiologist can pass Maloney bougies through 
the patient's mouth and dilate the stricture while the 
surgeon guides the bougie through the lumen. After 
this has been successfully completed, it is necessary 
to perform an operation to prevent further reflux. 
The Nissen operation is then performed. After com
pleting this step, reduce the fundoplication into the 
abdomen and elose the crura behind the esophagus. 

Long-standing fibrotic strictures can cause fore-



shortening of the esophagus. In these cases, even 
disseetion of the esophagus up to the arch of the 
aorta will not achieve significant lengthening and 
it is not possible to replace the esophagogastric 
junction into the abdominal cavity without tension. If 
tension is present and the repair is forced into the 
abdominal cavity, recurrence ofboth the hernia and 
the reflux will be common. Some surgeons (Wood
ward, Penneil) prefer to handle this problem by 
leaving the esophagogastric junction in the thoraeie 
cavity after performing aNissen fundoplication. In 
this case it is necessary to enlarge the hiatal opening 
to permit the body of the stornach to pass through 
without constriction. It is also necessary to carefully 
suture the gastric wall to the muscular ring of the 
hiatus or else bowel will herniate into the ehest 
between the stornach and the hiatus. Many compli
cations have been reported by Richardson, Larsen, 
and Polk and by Mansour, Burton, Miller, and 
Hateher following an intrathoraeie fundoplication. 
Some of these complications are gastric ulceration 
and perforation in the intratharacic stomaeh, eso
phagopleurocutaneous and gastropleurocutaneous 
fistulas, and perigastric herniation of bowel into the 
ehest. 

Because ofthese complications, we restriet the use 
of the transthoracic Nissen fundoplication only to 
those patients whose esophagus is pliable and is 
long enough to pass into the abdomen without tension. 
Otherwise, we perform a Collis gastroplasty to 
lengthen the esophagus befare creating an anti reflux 
valve ofthe Nissen type (Stirling and Orringer 1988). 

On the other hand, Collard and associates 
studied 31 patients suffering from reflux esophagitis 
accompanied by a short esophagus such that even 
after thora eie dissection, the hiatus hernia could not 
be reduced into the abdomen. Their first 16 cases 
were followed by acute perforations of the Nissen 
wrap in four patients and bronchogastric fistula in 
one case. After correcting their operative technique 
to allow far significant enlargement of the hiatus, 
together with loosening the Nissen wrap, as well as 
suturing the stornach to the circumference of the 
hiatal ring, they found the results to be satisfactory. 

Although we still prefer the Collis-Nissen oper
ation for patients with severe reflux who have a short 
esophagus, it is possible that the intrathoraeie 
Nissen wrap will find a niche in certain poor-risk 
patients. 

Dilatation of Stricture with Collis 
Gastroplasty and AntireHux Procedure 
Whenever there is any question at all concerning 
the ease with which 5-7 cm of esophagus can be 
passed into the abdomen, we agree with Pearson and 
Henderson and with Urschel, Razzuk, Wood, and 
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Galbraith that the esophagus should be lengthened 
by a Collis gastroplasty. Even ifthe esophagus is not 
short in length, when the distal end is rigid with 
fibrosis, trying to create a valve to prevent reflux will 
be ineffective because the rigid esophageal wall can
not be compressed. Rigidity of the distal esophagus 
is, therefore, a second indication for a Collis gastro
plasty. The Collis operation is not difficult to 
perform in the ehest, especially with the help of the 
GIA stapling device. When a fibrotic esophagus is 
baked into the mediastinum, sharp dissection is 
required to release it. Dissect the esophagus as far as 
the inferior pulmonary vein in these cases; further 
cephalad disseetion does not achieve significant 
lengthening. Then the Collis gastroplasty will add 
another 5-9 cm to the length of the esophagus. 

Following this lengthening procedure, Pearson 
and Henderson and Urschel and colleagues added 
a Belsey 2700 fundoplication to prevent reflux. 
Orringer and Sloan (1977) and Henderson (1977) 
were unable to duplicate the successful antireflux 
effect of the Collis-Belsey operation reported by 
Pearson and by U rschel. They prefer to perform a 
modified Nissen fundoplication following the Collis 
gastroplasty. Although there has not been any 
randomized study comparing the Collis-Belsey and 
the Collis-Nissen operations, at this time we prefer 
the Collis-Nissen as described by Henderson (1979) 
and by Stirling and Orringer (1988) because it is 
simpler and appears to be more effective (Henderson 
1977, Orringer and Sloan 1977, and Orringer and 
Orringer 1982). 

Esophageal Resection with Colon or 
Jejunal Interposition (see Chap. 9) 
On rar-e occasions, the esophageal fibrosis is so 
advanced that attempting to dilate the stricture will 
result in rupture of the esophagus. An esophageal 
laceration can sometimes be converted into an eso
phagoplasty with a ThaI gastric patch (Woodward 
et al.). However, most of the time the traumatized 
lower esophagus will have to be resected. Irreversible 
damage to the lower esophagus may also occur during an 
operation for severe esophagitis in a patient who has had 
several previous operations in this area. 

In repairing the defect that remains following 
resection of the lower esophagus, several require
ments should be satisfied. First, the operation should 
be safe. Second, the reconstruction should prevent 
future reflux. Third, the re pair should permit free 
passage offood from the mouth to the stomaeh. Two 
procedures seem to fulfill these requirements. In 
1965 Belsey reported 92 cases in which the distal 
esophagus was replaced by a segment of colon whose 
blood supply was based on the left colic artery. The 
mortality rate was 4.3% when this procedure was 
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performed for benign disease. Successful long-term 
results with the colon interposition operation were 
also reported by Glasgow, Cannon, and Elkins and 
by Wilkins. Merendino and Dillard suggested the 
interposition of an isoperistaltic segment of proximal 
jejunum between the distal esophagus and stomach. 
Polk found that the jejunal interposition operation 
was effective in preventing reflux. His mortality 
rate was 4%. Both the jejunum and the colon inter
position operations need to be performed only under 
highly unusual circumstances. For this reason, there 
are not enough data to determine whether one is 
better than the other. If the esophagus must be 
resected above the level of the inferior pulmonary 
vein, the jejunal interposition is contraindicated 
(Polk), but the colon procedure is feasible. 

Another procedure to replace the esophagus that 
has recently achieved attention is the cervical eso
phagogastrostomy as described by Akiyama (1980) 
and by Orringer (1985). Although this operation 
requires only one anastomosis, we prefer the colon 
interposition. We reduce the operating time by per
forming the colocolic and the cologastric anas
tomoses with stapling devices (see Figs. 37-33 to 
37-36 and 9-2 to 9-7). 

Esophagoplasty and ThaI Patch 
ThaI described a method of repairing a lower eso
phageal stricture by making a longitudinal incision 
through the constricted area. He then sutured the 
fundus of the stomach into the defect created in 
the esophagus by this incision. Later modifications 
(Woodward et al.) included applying a split
thickness skin graft to the gastric wall to replace the 
defect in the esophageal mucosa, as weIl as creating 
aNissen fundoplication around the repair. The 
repaired esophagus and the fundoplication are left 
in the thoracic cavity, a situation that is followed 
by many complications as discussed above. This 
procedure is possible only in strictures of the lower 
esophagus where adjacent gastric fundus is available 
for the repair. Although the operation appears to 
be straightforward, it has not gained widespread 
popularity. Woodward reported satisfactory results 
with the ThaI operation, but we have not had any 
experience with this procedure. In most esophageal 
strictures, even when they are severe, gradual 
dilatation leads to a surprisingly high percentage of 
good results without requiring either an incision of 
the stricture or a resection of the esophagus. In each 
case dilatation of the stricture should be followed by 
an antireflux operation or the stricture will recur. 

Operation for Barrett's Esophagus 
In Barrett's esophagus, chronic reflux has produced 
metaplasia of the squamous epithelium of the eso-

phagus distal to the stricture, so that the epithelium 
becomes columnar in nature. Some strictures in 
patients suffering from the Barrett esophagus may 
occur as high as the aortic arch. These patients can 
be treated by dilatation of the stricture followed by 
an antireflux operation. In the absence of further 
gastroesophageal reflux, the successfully dilated 
stricture will generally not recur. 

It should be recognized that the incidence of 
malignancy (adenocarcinoma) in the Barrett eso
phagus is higher than when the esophagus is lined 
with squamous epithelium. For this reason, these 
patients should be followed by annual esophagoscopy. 

Management of Patients with Failed 
Operations for Reflux Esophagitis 
Recurrent Reflux Esophagitis after 
Transabdominal Operation 
Same patients with a failed Nissen fundoplication or 
Hill posterior gastropexy operation can be success
fully explored and repaired by a second abdominal 
procedure. However, Henderson and Marryatt 
(1981) warn that in most operations for recurrence 
the upper stomach will be densely adherent to both 
the liver and the spleen. They advocate the routine 
use of a thoracoabdominal incision for these cases 
and almost always employ a Collis-Nissen repair. 
After an average follow-up period of 2.5 years in 
97% of 121 patients, they achieved excellent results 
in 94% of their operations for recurrent esophagitis; 
their advice is weIl worth following. 

Roux-en-Y Bile Diversion for Recurrent 
Reflux Esophagitis Following Repeated 
Failed Operations 
When a patient has undergone two or three failed 
surgical attempts to correct gastroesophageal reflux, 
Payne and also Royston, Dowling, and Spencer re
commend a procedure that does not necessitate 
reexploring the esophagogastric junction. The pro
cedure consists of vagotomy and antrectomy com
bined with a Roux-en-Y gastrojejunostomy (see 
Chap. 14). This operation is particularly appropriate 
in patients who have already had a vagotomy and 
antrectomy during one of their previous operations. 
It is especially suitable in poor-risk patients who 
may not be candidates for a thoracotomy and exten
sive reconstruction of the esophagogastric junction. 
The combination of vagotomy, antrectomy, and 
Roux-en-Y diversion prevents the reflux of either 
acid or bile into the esophagus, with relief of symp
toms. In the good-risk patient with many failed 
operations for reflux, one might prefer to perform 
a jejunal interposition operation, rather than 



the biliary diversion procedure, but there are in
adequate data at this time to enable the surgeon to 
choose between these two options on a scientific 
basis. In several critical situations we have had 
successful results with Payne's operation. 

The concept that following a failed operation to 
stop gastroesophageal reflux, further surgery on the 
esophagogastric junction is ineffective, especially in 
patients with short esophagus or severe stricture, 
is supported by the study of Fekete and Pateron. 
They performed truncal vagotomy, antrectomy, and 
Roux-en-Y gastrojejunostomy in 83 patients suff er
ing from severe reflux esophagitis despite previous 
surgery for reflux. These authors considered their 
postoperative results in these patients to be superior 
to those to be expected from repeat operations to 
prevent reflux. 

Reßux Esophagitis Following 
Esophagogastrectomy 
After esophagogastrectomy for lesions of the distal 
esophagus or proximal stornach, an end-to-side 
esophagogastric anastomosis will gene rally prevent 
gastroesophageal reflux. When the surgeon has 
erroneously performed this anastomosis in an end
to-end fashion, he should anticipate a high incidence 
of serious reflux esophagitis. When this esophagitis 
will not respond to conservative management, a 
biliary diversion may be of benefit (Smith and 
Payne). In these cases, vagotomy has invariably 
been performed during the esophagogastrectomy. 
Generally , a significant portion of the acid-secreting 
gastric mucosa has been resected, so that it is the 
bile rather than the acid which is causing damage 
to the esophagus. In this situation, dividing the 
duodenum 2-3 cm beyond the pylorus and anas
tomosing it to jejunum by the Roux-en-Y technique 
(see Chap. 14) will eliminate the reflux of bile. 
Before electing to perform the Roux-en-Y procedure, 
one should ascertain that it is indeed bile that is 
refluxing into the esophagus by performing an 
esophagoscopy or a radionuclide scan. 

Whenever more than 50% -60% of the stornach 
has to be removed for a proximal gastric tumor, it 
is preferable to perform a total gastrectomy with 
an esophagojejunal anastomosis by the Roux-en-Y 
technique than to do an end-to-end esophagogastro
storny. If this policy is followed, postoperative reflux 
esophagitis will not be a problem. 

Operation for Schatzki's Ring 
Schatzki's ring is a thin diaphragmlike membrane 
across the lower esophagus. This gene rally occurs 
in patients with hiatus hernia and an incompetent 
sphincter. The lumen of the Schatzki ring is rarely 
less than 1 cm in diameter so that it does not produce 
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obstructive symptoms very often, although a large 
piece of meat can occasionally occlude its lumen. 

When a patient who has a tight Schatzki ring 
is undergoing surgery for reflux esophagitis, the 
Schatzki ring may be dilated from above by the 
anesthesiologist with Maloney bougies or by the sur
geon via a small gastrotomy incision with Hegar's 
dilators from below. It is not gene rally necessary to 
perform surgery for the Schatzki ring in the absence 
of reflux esophagitis. 

Thoracic, Abdominal, or 
Thoracoabdominal Incision? 
In patients who have had no previous operations 
in the area of the esophagogastric junction, the 
abdominal incision is preferred. With the help of a 
Thompson or Upper Hand retractor, the exposure 
for an antireflux operation is generally quite good. 
Additionally, other diseases, such as cholelithiasis 
and duodenal ulcer, can be treated surgically at the 
same time that the hiatus hernia is being repaired. 
The abdominal approach is contraindicated if there 
is evidence that the esophagus is short. In many 
patients the esophagus appears to be foreshortened 
because of the sliding nature of the hiatus hernia. 
However, in the absence of significant esophageal 
fibrosis the esophagogastric junction can be brought 
back into the abdominal cavity without tension. On 
the other hand, during esophagoscopy it may be 
evident that there is a thick fibrotic stricture or that 
the lower esophagus appears to be fixed in the 
mediastinum. U nd er these conditions a trans
thoracic approach is preferable. Attempts at trans
abdominal dissection of the lower esophagus are 
fraught with the danger of traumatizing both the 
esophagus and the vagus nerves. Also, many of these 
patients will require a Collis gastroplasty to lengthen 
the esophagus. This operation is much easier to 
perform through the chest than through the 
abdomen. 

When a patient is undergoing the second or third 
operation for recurrent gastroesophageal reflux, he 
should always be positioned on the operating table 
so that the initial approach can be extended by 
making a left thoracoabdominal incision (see Figs. 
8-3 to 8-7). Although some surgeons prefer to 
achieve additional exposure by making separate 
laparotomy and thoracic incisions, thus avoiding 
division ofthe costal margin, we have never hesitated 
to combine the thoracic and the abdominal incisions 
because division of the costal margin creates no 
disability if the cartilage is repaired with one or two 
nonabsorbable sutures. The exposure provided by the 
thoracoabdominal incision surpasses that of any 
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other combination of incisions. In performing the 
thoracoabdominal incision for recurrent hiatus 
hernia, do not make a radial incision from the eso
phageal hiatus to the costal margin because this will 
disrupt the function of the diaphragm by cutting the 
phrenic nerve. A 12 cm incision in the periphery ofthe 
diaphragm offers excellent exposure without cutting 
any branches of the phrenic nerve. 

Secondary operations for esophageal reflux are 
difficult procedures that carry a significant mortality 
rate. Zucker, Peskin, and Saik reported that 3 of 17 
patients (17.6%) undergoing such operations died 
and 46% developed a complication. All of the fatal 
cases had been performed by an exclusively trans
abdominal approach. 
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1 1 Transabdominal Fundoplication 
(Nissen) 

Indications 
Reflux esophagitis without good response to medical 
therapy, whether or not an anatomical hiatus hernia 
is present. If a previous operation has been per
formed at the esophagogastric junction for reflux, a 
transthoraeie or thoracoabdominal approach is pre
ferred. Stein and DeMeester summarize their indi
cations for an antireflux operation as folIows: 

1) Persistent or recurrent symptoms and/or compli
cations after 8 to 12 weeks of intensive acid 
suppression therapy, and 

2) Increased esophageal exposure to gastricjuice on 
24 hour esophageal pH monitoring, and 

3) Documentation of a mechanically defective lower 
esophageal sphincter on manometry. 

These authors also feel that the development of a 
stricture in a patient with a defective lower esoph
ageal sphincter is an indication for surgery, as is the 
presence of a Barrett's esophagus. They note that 
patients who, in addition to the symptoms of reflux, 
complained of epigastric pain, nausea, bilious vo
miting, and loss of appetite were often found to 
be suffering from duodenogastric reflux. These pa
tients, who constituted 28% of their population of 
gastroesophageal reflux patients, could be diagnosed 
by noting periods of high pH during the 24 hour 
esophageal pH monitoring. If this condition is se
vere, a bile diversion operation (see Chap. 14) may 
be indicated in addition to the antireflux operation. 

When these indications for surgery were observed 
in 100 patients followed over a 10-year period, the 
actuarial success rate for the control of reflux symp
toms was 91 % with the Nissen operation. (For a 
discussion of alternative operations for reflux esoph
agitis, see Chap. 10.) 

Preoperative Care 

Preoperative esophagoscopy to confirm the presence 
of reflux esophagitis 

Barium esophagram and gastrointestinal X-ray 
series; check for disordered gastric emptying 

Perioperative antibiotics 
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Manometrie studies of esophageal motility in cases 
where diffuse esophageal spasm, scleroderma, or 
achalasia is suspected 

A 24-hour continuous recording oflower esophageal 
pH is useful in deciding whether a patient's pain is 
indeed coincident with reflux of gastric juice into the 
esophagus. 

Pass a nasogastric tube prior to or during operation. 

Pitfalls and Danger Points 

Inadequate mobilization of gastric fundus and ab
dominal esophagus 

Injury to spleen or to vagus nerves 

Fundoplication wrap too tight or too wide 

Inadequate fundoplication suturing 

Undiagnosed esophageal motility disorders, such as 
achalasia, diffuse spasm, aperistaisis, or scleroderma 

Hiatal closure too tight, causing obstruction of 
esophagus 

Hiatal closure too loose, permitting postoperative 
paraesophageal herniation 

Injury to left hepatic vein or vena cava when incising 
triangular ligament to liberate left lobe of liver 

Operative Strategy 
Mobilizing the Gastric Fundus 
In order to perform a hiatus hernia repair efficiently, 
it is essential that the lower 5-7 cm of esophagus 
and the entire gastric fundus from the gastroesopha
geal junction down to the upper short gastric vessel 
be completely mobilized from all attachments to 
the diaphragm and the posterior abdominal wall. 
To accomplish this, use the Thompson or Upper 
Hand retractor to elevate the sternum. Identify the 
gastrophrenic ligament by passing the left hand 
behind the stornach so that the fingertips will identify 
this avascular ligament, which attaches the greater 
curvature to the diaphragm. The ligament extends 
from the gastroesophagealjunction down to the first 
short gastric vessel. It is simple to divide once it has 
been stretched by the surgeon's left hand behind the 
stomaeh. Although in a few cases no short gastric 



vessels need to be divided, there should be no hesi
tation to divide 1-3 proximal short gastric vessels so 
that the fundoplication wrap can be applied loosely. 

On the lesser curvature aspect ofthe gastroesoph
ageal junction, it is necessary to divide the proximal 
portion of the gastrohepatic ligament. This ligament 
generally contains an accessory left hepatic artery 
arising from the left gastric artery and going to the 
left lobe of the liver as weIl as the hepatic branch of 
the left vagus nerve. Division of the accessory left 
hepatic artery has, in our experience, not proved 
harmful. Do not divide the left gastric artery itself. 
Preserving the left gastric artery and the hepatic 
branch of the vagus nerve helps to prevent the 
fundoplication from slipping in a caudal direction 
(Polk). The lower esophagus is freed by incising 
the overlying peritoneum and phrenoesophageal 
ligaments; continue this incision in a semicircular 
fashion so that the muscular margins of the dia
phragmatic crura are exposed down to the median 
arcuate ligament. During all of this mobilization, 
look for the major branches of the anterior and 
posterior vagus nerves and preserve them. 

If the esophagus is foreshortened by esophagitis 
and fibrosis, a simple fundoplication is an in
adequate operation. Unless 5-7 cm of esophagus 
can be brought without tension into the abdomen, 
do not perform fundoplication without also creating 
a Collis gastroplasty (see Chap. 13). 

Preventing Injury to Spleen 
Splenie trauma is reported to be a common compli
cation of the Nissen operation. Rogers, Herrington, 
and Morton no ted that 26% oftheir series offundo
plication operations underwent splenectomy because 
of operative trauma. !njury to the spleen is generally 
a preventable complication. With the use of the 
Thompson or U pp er Hand retractor there is no 
reason for any retractor to come into contact with 
the spleen. Most often the mechanism of splenie 
injury is traction upon the body of the stornach 
toward the patient's right. This maneuver avulses a 
portion of the splenie eapsule where it is attached to 
the omenturn or to the gastrosplenic ligament. Early 
in the operation, make it a point to look at the 
anterior surfaee of the spleen. Note where the 
omenturn may be adherent to the splenie capsule. If 
neeessary, divide these attaehments under direet 
vision. Otherwise, simply apply a moist gauze pad 
over the spleen and avoid lateral traetion upon the 
stomaeh. Traetion on the gastroesophageal junetion 
in a caudal direetion along the [esser eurve of the 
stornach does not generally eause any injury to the 
spleen. 
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If a portion of the spie nie eapsule has been 
avulsed, this can almost always be managed by 
applying a sheet of Surgieel or powdered Avitene 
followed by 10 minutes of pressure. Other splenie 
injuries ean be repaired by suturing with 2-0 
ehromic catgut (see Chap. 79). Extensive disrup
tion of the spleen at its hilus is an indication for 
spleneetomy. 

How Tight Should the 
Fundoplication Be? 
The Nissen operation produces a high pressure zone 
in the lower esophagus but not beeause the seromus
cular sutures themselves reduce the lumen of the 
esophagus. Rather, the gastric air bubble rises to the 
area of the plication and transmits suffieient pres
sure to keep the esophagus partially oecluded. This 
pressure is not suffieient to prevent the passage of 
food, however. For this reason, it is not necessary 
that the fundoplication be tight enough aetually to 
eonstriet the esophagus. A loose wrap seems to 
aeeomplish an effeetive antireflux effect without 
causing the inability to vomit or beleh and without 
giving the patient the "gas bloat" syndrome. Most 
surgeons perform the plication with a 40F bougie in 
place to avoid too tight a wrap. Whether or not the 
indwelling bougie is used, it is possible to judge the 
tightness of the wrap by applying Babeoek clamps to 
eaeh side ofthe gastric fundus and tentatively bring
ing them together in front ofthe esophagus. This will 
mimic the effect of the sutures. The surgeon should 
be able to pass one or two fingers between the wrap 
and the esophagus without diffieulty with an 18F 
nasogastrie tube in place. Otherwise readjust the 
fundoplieation so that it is loose enough for this 
maneuver to be aecomplished. 

Even though the fundopiieation wrap seems 
somewhat loose, the postoperative barium esoph
agram will show a narrow tapering of the distal 
esophagus. 

How Wide Should the 
Fundoplication Be? 
One eause of postoperative dysphagia is making 
the fundoplieation wrap too wide. In the usual 
Nissen operation, do not wrap more than 2-3 em of 
esophagus. 

When they perform a fundoplication to prevent 
reflux simultaneously with an extensive esophageal 
myotomy for diffuse esophageal spasm, Henderson 
and Ryder utilize a one-stitch wrap, 0.5 em wide. 
These authors also use a O.5-cm wrap when they 
perform the Collis- Nissen operation in patients with 
scleroderma who have severe reflux esophagitis. 
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Henderson and Marryatt (1983) employ aNissen 
fundoplication wrap only 1.0 cm in width (three 
stitches) together with a Collis gastroplasty in pa
tients with severe reflux esophagitis who do not 
suffer any disorder of esophageal motility. 

Avoiding Fundoplication Suture 
Line Disruption 
Polk and other authors have noted that an important 
cause offailure after Nissen fundoplication has been 
disruption ofthe plication because the sutures broke. 
For this reason, use 2-0 sutures. Generally the 
sutures that were found to have broken were silk. We 
have used 2-0 Tevdek because it re ta ins its tensile 
strength for many years while silk gradually degen
erates in the tissues. It is also important not to 
pass the suture into the lumen of the stornach or 
esophagus. If this error is committed, tying the 
suture too tight will cause strangulation and possible 
leakage. Some insurance against the latter compli
cation may be obtained if the major fundoplication 
sutures are turned in with a layer of continuous 4-0 
Prolene seromuscular Lembert sutures as recom
mended by Orringer and Sloan. 

A voiding Postoperative Dysphagia 
Transient mild dysphagia during the first 2-3 weeks 
following operation is common and probably is 
secondary to local edema. However, some patients 
have difficulty in swallowing for many months after 
a hiatus hernia operation. There are several possible 
causes for this dysphagia. (1) I t is possible to make 
the fundoplication wrap so tight or so wide that 
permanent dysphagia may ensue. (2) The defect in 
the hiatus may be sutured so tightly that the hiatus 
impinges on the lumen of the esophagus and pre
vents the passage of food. With an 18F nasogastric 
tube in place, after the crural sutures have been tied 
to repair the defect in the hiatus, the surgeon should 
still be able to insert his index finger without diffi
culty between the esophagus and the margins of the 
hiatus. There is no virtue in closing the hiatus snugly 
around the esophagus. (3) A final cause ofdysphagia 
in patients who have experienced this symptom as 
one of their preoperative complaints is the presence 
of an esophageal motility disorder like achalasia or 
aperistaisis. Patients who present to the surgeon 
with reflux esophagitis and who also complain 
of dysphagia should have preoperative esophageal 
manometry to rule out motility disorders that may 
require surgery either in addition to the antireflux 
procedure or instead of this operation. 

Failure to Bring the Esophagogastric 
J unction into the Abdomen 
If the surgeon cannot mobilize the esophagogastric 
junction from the mediastinum and bring it into the 
abdomen while performing a transabdominal repair 
of a hiatus hernia, he can infer that fibrosis has been 
sufficient in the esophagus to have foreshortened it. 
This can generally be suspected prior to operation 
by the fact that the lower esophagus is strictured. In 
our opinion, these patients require a transthoraeie 
Collis-Nissen operation. Although it is possible 
to perform the Collis-Nissen procedure in the ab
domen, this is quite difficult. If it cannot be accom
plished transabdominally, it will be necessary to 
open the ehest eitIier through aseparate incision or 
through a thoracoabdominal extension and to per
form the Collis-Nissen operation, which appears to 
be the best long-term insurance against recurrent 
reflux esophagitis in these patients (see Chap. 13). 

Unsettled Questions ofTechnique 
Combining Nissen Operation with 
Posterior Gastropexy 
Cordiano, Rovere, Agugiaro, and Mazzilli and 
Kaminski, Codd, and Sigmund have advocated that 
the Nissen fundoplication be sutured to the median 
arcuate ligament in order to prevent any possibility 
of the fundoplication herniating through the hiatus 
into the ehest postoperatively. They accomplish this 
by passing the two lowermost fundoplication sutures 
through the median arcuate ligament before tying 
them. Although this may appear to be a rational 
extension of the Nissen operation, there are as 
yet no follow-up studies to validate the efficacy of 
this modification. Also, there is the danger that 
attaching the Nissen sutures to the median arcuate 
ligament may cause the wrap to slip downward on 
the stomaeh. 

Dividing Short Gastric Vessels 
Although Polk states that he rarely has to divide the 
short gastric vessels, we find that dividing several of 
the proximal short gastric arteries and veins does 
facilitate mobilizing enough of the fundus to permit 
a loose fundoplication wrap without tension. Since it 
is easy to pass the fundus behind the esophagus in a 
tentative fashion, one can estimate in each case 
whether there will be sufficient mobility of the fun
dus without dividing the short gastric vessels or 
whether further dissection is necessary. I t is essential 
to achieve adequate mobility of the fundus. 



Dividing Tri~gular Ligament of Liver 
In many descriptions of the technique for trans
abdominal repair of a hiatus hernia, division of the 
triangular ligament is routinely performed to free the 
left lobe of the liver and to help to expose the hiatus. 
In most cases of hiatus herniorrhaphy, excellent 
exposure of the hiatus can be obtained by using a 
Thompson or Weinberg retractor on the left lobe of 
the liver and elevating it. If the lobe does have to 
be mobilized and the tri angular ligament divided, 
remember that this ligament leads directly to the 
junction ofthe left hepatic vein and the vena cava. If 
the avascular triangular ligament is divided without 
paying elose attention, the incision can easily con
tinue into the vena cava. An injury at thejunction of 
the left hepatic vein and the inferior vena cava can 
be serious because these two large veins are sur
rounded by liver at this point. Consequently, the 
control of a venous laceration he re is extremely 
difficult. 

Keeping the Fundoplication from 
Slipping by Inserting Additional 
Esophagogastric Sutures 
Various methods have been advocated to keep the 
fundoplication from sliding in a caudal direction, 
where it will constrict the middle of the stomach 
instead of the esophagus and produce an "hour
glass" stomach with partial obstruction. The most 
important means of preventing this caudal displace
ment of the wrap is to inelude the wall of the 
esophagus in each of the fundoplication sutures. 
Also, catch the wall of the stomach just below the 
gastroesophageal junction within the lowermost su
ture. This suture will an chor the lower portion of the 
wrap (see Fig. 11-10). Leonardi, Crozier, and Ellis 
advocate an additional suture line between the 
upper margin of the gastric wrap and the adjacent 
esophagus. 

Operative Technique 
Incision 
Elevate the head of the operating table 10°-15°. 
Make a midline incision beginning at the xiphoid 
and continue about 2-3 cm beyond the umbilicus 
(Fig. 11-1). Explore the abdomen. Insert a 
Thompson or Upper Hand retractor to elevate the 
lower portion of the sternum. Reduce the hiatus 
hernia by traction along the anterior wall of the 
stomach. Look at the anterior surface ofthe spleen to 
determine whether there are omen tal adhesions to 

Fig. 11-1 
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the capsule that may result in avulsing the capsule 
later in the operation. Place a moist gauze pad over 
the spleen. In most cases it is not necessary to free 
the left lobe of the liver; simply elevate the left lobe 
with a Weinberg retractor in order to expose the 
diaphragmatic hiatus. 
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Mobilizing Esophagus and 
Gastric Fundus 

Make a transverse incision in the peritoneum over
lying the abdominal esophagus (Fig. 11-2) and 
continue this incision into the peritoneum overlying 
the right margin of the crus. Then divide the peri
toneum overlying the left margin of the diaphrag
matic hiatus. Separate the hiatal musculature from 
the esophagus using a peanut dissector until most oj 
the circumjerence oj the esophagus has been exposed. Then 
pass the index finger gently behind the esophagus and 

, 
I 
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encircle it with a latex drain (Fig. 11-3). Enclose 
both the right and left vagus nerves in the latex drain 
and divide all the phrenoesophageal attachments 
behind the esophagus. If the right (posterior) vagus 
trunk courses at a distance from the esophagus, it is 
easier to dissect the nerve away from the upper 
stomach and to exclude the right vagus from the 
fundoplication wrap. So me authors (Herrington; 
Jordan) exclude both vagus trunks from the wrap. 
Before the complete circumference of the hiatus can 
be visualized, it will be necessary to divide not 
only the phrenoesophageal ligaments but also the 
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cephalad portion of the gastrohepatic ligament, 
which often contains an accessory left hepatic artery 
that may be divided (Fig. 11-4). The exposure at 
the conclusion of this maneuver is seen in Fig. 
11-5. Now pass the left hand behind the esophagus 
and behind the gastric fundus to identify the gastro-

Fig. 11-5 
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Fig. 11-6 

Fig. 11-7 
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phrenic ligament. Divide this carefully down to the 
proximal short gastric vessel (Fig. 11-6). 

While the assistant is placing traction on the 
rubber tape to draw the esophagus in a caudal 
direction, pass the right hand so as to deliver the 
gastric fundus behind the esophagus (Fig. 11-7). 
Apply Babcock clamps to the two points on the 
stomach where the first fundoplication suture will 
be inserted and bring these two Babcock clamps 
together tentatively to assess whether the fundus has 
been mobilized sufficiently to accomplish the fundo
plication without tension. Fig. 11-8, a cross-section 
view, demonstrates how the gastric fundus sur
rounds the lower esophagus and the vagus nerves. 

Generally there will be inadequate mobility of the 
gastric fundus unless one divides the proximal 1-3 
short gastric vessels. Ligate each with 2-0 silk. 



Right vagu n. 

Left vagus n. 

Fig. 11-8 

On the greater curvature aspect of the esophago
gastric junction there is usually a small fat pad. 
Excising the fat pad will improve the adhesion of the 
gastric wrap to the esophagus. 

Repairing the Hiatal Defect 
Using 0 Tevdek sutures on a large atraumatic needle, 
start at the posterior margin of the hiatal defect and 
take abite, 1.5-2.0 cm in width, of the crus and its 
overlying peritoneum on each side of the hiatus. 
Insert the next suture about 1.0-1.2 cm cephalad 
and continue this process until the index finger can 
just be inserted comfortably between the esophagus 
and the margin of the hiatus (Fig. 1I-9). 

Suturing the Fundoplication 
Ask the anesthesiologist to pass a 40F Maloney 
dilator into the stomaeh. Insert the first fundopli
cation suture by taking a bi te of the fundus on the 
patient's left using 2-0 atraumatic Tevdek. Pass 
the needle through the seromuscular surface of the 
gastric lesser curve just distal to the esophagogastric 

Fig. 11-9 

junction and then take a final bite of the fundus on Fig. 11- \0 
the patient's right. Attach a hemostat to tag this 
stitch but do not tie it. Each bite should contain 
5-6 mm oftissue including submucosa, but it should 
not penetrate the lumen. Do not pierce any of the 
vagus nerves with a stitch. In order to perform a 
fundoplication without tension, it is necessary to 
insert the gastric sutures a sufficient distance lateral 
to the esophagogastric junction. Place additional 
sutures, as ilIustrated in Fig. lI-IO, at intervals of 
about 1 cm. Each suture should contain one bite of 
fundus, then esophagus, and then the opposite side 
of the fundus. No more than 2-3 cm of esophagus 
should be encircled by the fundoplication. Now tie 
all of these sutures (Fig. lI-lI). It should be 
possible to insert one or two fingers between the 

Fig.ll-\1 
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Fig. 11-12 

esophagus and the Nissen wrap (Fig. 11-12). If 
this cannot be done the wrap is too tight. 

A number of authors place sutures fixing the 
upper margin of the Nissen wrap to the esophagus in 
order to prevent the entire wrap from sliding down
ward and constricting the stornach in the shape ofan Fig. 11-13 
hourglass. 

More recently DeMeester and Stein after a con
siderable experience advocated aNissen wrap 
measuring, only 1 cm in length, claiming that longer 
wraps produce postoperative dysphagia in a number 
of patients. Even with a 60F Maloney bougie in the 
esophagus, a l-cm wrap has effectuated excellent 
control of reflux. They construct this wrap employ
ing one horizontal mattress suture of 2-0 Prolene 
buttressed with Teflon pledgets (see Figs. 11-13 
and 11-14). In this they agree with Henderson 
and Marryatt, as discussed above in "Operative 
S tra tegy . " 

Optionally, at this point one may invert the layer 
of fundoplication sutures by inserting a continuous 
seromuscular layer of 4-0 Prolene Lembert sutures. 
(This layer is not illustrated.) 

Fig. 11-14 



Testing Antireflux Valve 
Ask the anesthesiologist to inject 300-400 ml saline 
solution into the nasogastric tube. Then have hirn 
withdraw the tube into the esophagus. Now try to 
expel the saline by compressing the stornach. If 
the saline cannot be forced into the esophagus by 
moderate manual compression of the stornach, the 
fundoplication has been demonstrated to comprise a 
competent antireflux valve. 

Abdominal Closure 
Irrigate the abdomen and the subcutaneous tissues 
with a dilute antibiotic solution. Then elose the 
abdomen without drainage in routine fashion. 

Postoperative Care 
Continue nasogastric suction for 1-2 days. Then 
initiate oral feeding. 

Order a barium esophagram before the patient is 
discharged. If a satisfactory repair has been accom
plished, a 3-4 cm length of distal esophagus will 
become progressively more narrow, tapering to 
a point at the gastroesophageal junction. If this 
tapering effect is not noted, it suggests that the wrap 
may be too loose. Successful antireflux procedures, 
whether by the Nissen, the Hill, the Belsey, or 
the Collis-Nissen technique, all show a similar 
narrowing of the distal esophagus on the postoper
ative esophagram. A typical postoperative barium 
esophagram is shown in Fig. 11-15. 

Fig.II-15 

Postoperative Complications 
Dysphagia, usually transient 

"Gas bloat" (rare) 

Disruption of fundoplication 

References 121 

Slipping downward of fundoplication with 
obstruction 

Postoperative paraesophageal hernia (Leonardi et 
al.) if hiatal defect was not properly elosed 

Herniation of fundoplication into thorax 

Esophageal or gastric perforation by deep necrosing 
sutures 

Persistent gastroesophageal reflux 
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Indications (See Chap. 11.) 
Hiatus hernia with severe reflux esophagitis resis
tant to conservative management is a clear indi
cation. Successful execution ofthis operation requires 
that the esophagus be long enough to suture the 
esophagogastric junction to the level of the median 
arcuate ligament without tension (5-7 cm of intra
abdominal esophagus). 

Preoperative Care 
Esophagoscopy 

X rays of the esophagus and upper gastrointestinal 
tract 

Esophageal manometry, if there is any suspicion of 
diffuse esophageal spasm, achalasia, or scleroderma 

Passage of 18F nasogastric tube the morning of or 
during the operation 

Twenty-four-hour esophageal pH monitoring in 
selected patients 

Pitfalls and Danger Points 
Hemorrhage from laceration of celiac or inferior 
phrenic artery 

Injury to spleen 

Improper calibration of lumen of lower esophageal 
sphincter 

Excessive narrowing of diaphragmatic hiatus 

Failure to identify the median arcuate ligament 

Injury to left hepatic vein or vena cava when incising 
triangular ligament to liberate left lobe of liver 

Operative Strategy 
Dissecting the Median Arcuate 
Ligament 
The median arcuate ligament constitutes the an
terior portion of the aortic hiatus, the aperture in the 
diaphragm through which the aorta passes. This 
ligament, a condensation of preaortic fascia, arches 
over the anterior surface of the aorta just cephalad to 
the origin of the celiac artery and joins the right crus 
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of the diaphragm at its insertion onto the vertebral 
column. This band of fibrous tissue covers about 
3 cm of the aorta above the celiac axis and is in turn 
covered by crural muscle fibers. It can be identified 
by exposing the celiac artery and pushing this vessel 
posteriorly with the finger at the inferior rim of the 
median arcuate ligament. In Hili's operation, the 
surgeon dissects the celiac artery anä the celiac 
ganglion away from the overlying median arcuate 
ligament in the midline, avoiding the two inferior 
phrenic arteries that arise from the aorta just to the 
right and just to the left of the midline. Nerve fibers 
from the celiac ganglion must be cut to liberate the 
median arcuate ligament. 

An alternative method of identifying the median 
arcuate ligament is to visualize the anterior surface 
of the aorta above the aortic hiatus. A few fibers of 
preaortic fascia may have to be incised. Then with 
the left index fingernail pushing the anterior wali of 
the aorta posteriorly, pass the fingertip in a ca ud al 
direction. The fingertip will pass bchind a strong 
layer of preaortic fascia and median arcuate liga
ment. Blocking further passage of the fingertip, at a 
point about 2-3 cm caudal to the upper margin of 
the preaortic fascia, is the attachment of the inferior 
border of the median arcuate ligament to the aorta 
at thc origin of the celiac artery. The pulsation of the 
celiac artery is easily palpated by the fingertip, 
which is lodged between the aorta and the overlying 
ligament. Vansant, Baker, and Ross believe that 
the foregoing maneuver constitutes sufficient mobil
ization of the median arcuate ligament and that 
the ligament need not be dissected free from the 
celiac artery and ganglion to perform a posterior 
gastropexy. We believe that a surgeon who has not 
had considerable experience in liberating the median 
arcuate ligament from the celiac artery may find 
Vansant's modification to be safer than Hili's ap
proach. If one succeeds in catching a good bite of 
the preaortic fascia and median arcuate ligament 
by Vansant's technique, the end result should be 
satisfactory. Hili hirnself has recommended that the 
inexperienced surgeon adopt Vansant's modification 
(see Herrington, Skinner, Sawyers, Hili et al., 1978, 
p. 52). If, in the course of performing the Hili 



operation, the celiac artery or aorta is lacerated, do 
not hesitate to divide the median arcuate ligament 
and preaortic fascia in the midline since this step 
may be necessary to ex pose the full length of the 
laceration. 

Calibrating the Esophagocardiac 
Orifice 
In addition to fixing the esophagocardiac junction to 
the median arcuate ligament, the Hill operation 
serves to narrow the entrance of the lower esophagus 
into the stornach by partially turning in the lesser 
curvature aspect of the esophagogastric junction. 
Calibration of this turn-in is important if reflux is 
to be prevented without, at the same time, causing 
chronic obstruction. Hill (1977) uses intraoperative 
manometry to measure the pressure at the esopha
gocardiac junction before and after completing the 
gastropexy. He believes that apressure of 50-
55 mm Hg will assure that the calibration is proper. 
Orringer, Schneider, Williams, and Sloan reported 
that intraoperative pressures did not correlate at all 
with pressures obtained at postoperative manometry, 
perhaps because of the variable influence of pre
operative medication and anesthetic agents. 

If intraoperative manometry is not used, then 
the adequacy of the repair should be tested by 
invaginating the anterior wall of the stornach along 
the indwelling nasogastric tubeupward into the 
esophagogastric junction. Prior to the repair, the 
index finger will pass freely into the esophagus be
cause ofthe incompetent lower esophageal sphincter. 
After the sutures have been placed and drawn to
gether, but not tied, the tip of the index finger should 
be able to palpate the esophageal orifice but should 
not quite be able to enter the esophagus alongside 
the 18F nasogastric tube. This method of calibration 
has been successful in our hands. 

Liberating Left Lobe of Liver 
Although most authors who describe transabdominal 
repair of a hiatus hernia advocate dividing the trian
gular ligament in order to liberate the left lobe of the 
liver and improve exposure of the hiatus, we have 
often not found this step to be necessary, just as we 
have not found it necessary in performing truncal or 
proximal gastric vagotomy. By elevating the left lobe 
of the liver with a deep Harrington or Weinberg 
retractor, the anterior margin of the hiatus is gen
erally easy to expose, making the division of the 
triangular ligament a superfluous maneuver. 

Operative Technique 
Incision and Exposure 
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With the patient in the supine position, elevate the 
head ofthe table about 10°_15° from the horizontal. 
Make a midline incision from the xiphoid to a roint 
about 4cm below the umbilicus (Fig. 12-1). Insert 
a Thompson or Upper Hand retractor to elevate the 
lower portion of the sternum and draw it forcefully 
in a cephalad direction. Explore the abdomen for 
incidental pathology such as duodenal ulcer, chole
lithiasis, chronic pancreatitis, or colon disease. 

Fig. 12-1 
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Fig. 12-2 

Fig. 12-3 

Mobilizing the Esophagogastric 
Junction 
Identify the peritoneum overlying the abdominal 
esophagus by palpating the indwelling nasogastric 
tube. Divide this peritoneum with a Metzenbaum 
scissors and continue the incision over the right and 
left branches ofthe crus (Fig. 12-2). After exposing 
the crus, elevate this muscle by inserting a peanut 
sponge dissector between the crus and the esopha
gus, first on the right and then on the left. Then 
insert the left index finger to encircle the esophagus 
by gentle dissection. If the esophagus is inflamed 
owing to inadequately treated esophagitis, it will 
be easy to perforate it by rough finger dissection. 
Identify and protect both the right and left vagus 
nerves. Then encircle the esophagus with a latex 
drain and free it from posterior attachments by 



dividing the phrenoesophageal ligaments (Fig. 
12-3). 

Make an incision in the avascular portion of the 
gastrohepatic ligament. Continue this incision in 
a cephalad direction toward the right side of the 
hiatus. In the course of dividing the gastrohepatic 
ligament, it is often necessary to divide an accessory 
left hepatic branch of the left gastric artery (Fig. 
12-4). At the conclusion of this step, the muscular 
portion of the crura surrounding the hiatus should 
be clearly visible throughout the circumference of 
the hiatus. 

The only structure binding the gastric fundus 
to the posterior abdominal wall now is the gas
trophrenic ligament. The best way to divide this 
ligament is to insert the left hand behind the esopha
gogastric junction; then bring the left index finger 
between the esophagogastric junction and the dia
phragm. This will place the ligament on stretch. 
Divide this avascular ligament (Fig. 12-5) from the Fig. 12-4 

J 

Fig. 12-5 
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esophagogastricjunction along the greater curvature 
down to the first short gastric artery. It is often 
necessary to divide the first two short gastric vessels 
to achieve proper mobilization. This may be done by 
applying a Hemoclip to the splenic side and a 2-0 
silk ligature to the gastric side of the short gastric 
vessel. 

Avoid injuring the spleen by carefully inspecting 
the anterior surface of this organ prior to dissecting 
in this region. Divide any attachments between the 
omen turn and the splenic capsule since traction on 
the omen turn would otherwise cause avulsion of the 
capsule and bleeding. 

Inserting the Crural Sutures 
Ask the first assistant to retract the esophagus 
toward the patient's left. Then narrow the aperture 
of the hiatus by approximating the crural bundles 
behind the esophagus. Use 0 Tevdek atraumatic 
sutures on a substantial needle. Take a bi te of 1.5-
2.0 cm of crus on the left and then a similar bite on 
the right. Include the overlying peritoneum together 
with the crural muscle (Fig. 12-6). Do not tie 
these sutures at this time but tag each with a small 
hemostat. It is sometimes helpful to grasp the left 
side of the crus with a long Babcock or Allis clamp. 
Do not apply excessive traction with these clamps or 
with the sutures as the crural musculature will tend 
to split along the line of the muscle fibers. Insert 3-4 
sutures of this type as necessary. Then tentatively 
draw the sutures together and insert the index finger 
into the remaining hiatal aperture. I t should be 

Fig. 12-6 

possible to insert a fingertip into the remammg 
aperture alongside the esophagus with its indwelling 
nasogastric tube. Narrowing the hiatal aperture more 
than this may cause permanent dysphagia and will 
not help reduce reflux. Do not tie the crural sutures 
at this point. 

Identifying the Median 
Arcuate Ligament 
Hill's Method 
After the lower esophagus and proximal stornach 
have been completely freed, identify the celiac artery 
and use the Jeft index finger to press it posteriorly 
into the aorta. If the index finger slides in a cephalad 
direction, its tip will meet the lower border of the 
median arcuate ligament. Between the aorta and 
median arcuate ligament there are branches of the 
celiac ganglion as weil as the right and left inferior 
phrenic arteries, which arise from the aorta in this 
vicinity. It is necessary to divide some of the nerve 
fibers, but once the inferior margin of the ligament is 
freed from the aorta in the midline, it is possible to 
pass an instrument in a cephalad direction without 
encountering any further resistance. Hili passes a 
Goodell cervical dilator between the median arcuate 
ligament and the aorta to protect the aorta while 
sutures are being inserted into the lower border of 
the ligament. He states that if a small diaphragmatic 
branch of the aorta is disrupted, the bleeding will 
often subside with pressure. However, it is poss
ible for the inexperienced surgeon to induce major 



hemorrhage by traumatlzmg the arteries m this 
vicinity. Caution is indicated. 

Vansant's Method 
Vansant, Baker, and Ross described another tech
nique of identifying and liberating the median 
arcuate ligament by approaching it from its superior 
margin. In order to do this, identify the anterior 
surface of the aorta in the hiatal aperture between 
the right and left branches ofthe crus. Occasionally, 
it will be necessary to dissect away some areolar 
tissue. With the left index fingernail pressing pos
teriorly against the aorta about 4 cm cephalad to the 
diaphragm, slide the index finger in a caudal direc
tion. Deep behind the confluence of the diaphrag
matic crura, the tip of the index finger will pass 
behind a dense band of preaortic fascia that crosses 
over the aorta as the aorta passes through the aortic 
hiatus in the posterior diaphragm. The width of this 
band is variable but averages perhaps 3 cm. At 
the lower margin of this band the fingertip will 
encounter the pulsation of the celiac artery, which 
arises from the anterior wall of the aorta at the 
inferior margin of the median arcuate ligament. The 
median arcuate ligament lies between the fingertip 
and a thin layer of musele fibers representing the 
caudal confluence of the diaphragmatic crura. With 
the index finger in place, Vansant and associates 
insert three interrupted atraumatic sutures of No. 
1 braided silk into the median arcuate ligament. 
Tag each suture with a hemostat, leaving each 
ne edle attached for later use in suturing the posterior 
gastropexy. 

Suturing Posterior Gastropexy 
Hill's Method 
Rotate the esophagogastric junction so that the lesser 
curvature surface faces anteriorly and the posterior 
phrenoesophageal fascial bundle and the gastric wall 
adjacent to it are visible to the surgeon. Demonstrate 
the anterior and posterior vagal trunks to avoid 
piercing them by a suture. Apply Babcock elamps, 
one to the posterior and one to the anterior phreno
esophageal bundle. Hill then pi aces one anchoring 
suture to fix the posterior phrenoesophageal bundle 
to the left border of the median arcuate ligament. 
Tie this suture. Then insert 4-5 gastropexy sutures 
taking first a bite of the anterior phrenoesophageal 
bundle, then the posterior phrenoesophageal bundle 
and, finally, the inferior border ofthe median arcuate 
ligament. The cephalad gastropexy suture is the key 
suture with respect to calibrating the diameter ofthe 
esophageallumen at the lower esophageal sphincter. 
Hill tentatively ties the upper suture and then meas
ures the intraluminal pressure with an indweBing 
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intraesophageal manometer catheter. He aims at 
an intraluminal press ure of 50-55 mm Hg. If the 
press ure is significantly below 50 mm Hg he takes 
additional sutures until the pressure has been raised 
to the proper level. A reading of 60 mm Hg or more 
indicates that the sphincter will be too tight. After 
tying aB of the gastropexy sutures, take a final 
measurement of the intraluminal press ure. 

Vansant's Method 
Vansant and colleagues identify the median liga
ment by the technique described above. With an 
index finger in place between the preaortic fascia 
and the aorta, they insert three interrupted atrauma
tic sutures ofNo. I braided silk and tag each suture 
with a hemostat, leaving each needle attached. Then 
they elose the hiatus with several interrupted sutures 
and insert the requisite sutures, approximating the 
anterior and posterior phrenoesophageal bundles. 
The phrenoesophageal sutures are tied. Then, they 
use the three preplaced No. 1 braided silk sutures to 
fix the phrenoesophageal bundles to the median 
arcuate ligament by passing each of these sutures 
through the phrenoesophageal bundles. 

Author's Technique 
Rotate the esophagogastric junction so that the lesser 
curvature aspect of the stornach faces anteriorly. 
Then place a large Babcock clamp on the anterior 
and another clamp on the posterior phrenoesopha
ge al bundle. Between these two bundles, the long
itudinal musele fibers of the esophagus can be seen 
as they join the lesser curvature of the stomaeh. 
Where to place the proximal suture is an important 
consideration. Placing it too high will cause excessive 
narrowing of the esophageal lumen; placing it too 
low will not adequately increase the intraluminal 
pressure in the lower esophageal sphincter area. 
We use 2-0 atraumatic Tevdek and include a few 
millimeters of adjacent gastric wall together with the 
phrenoesophageal bundle in order to insure that the 
submucosa has been included in the suture. After 
placing the upper suture, cross the two ends or insert 
the first throw of a tie. Then estimate the lumen 
of the esophagastric junction by invaginating the 
stornach with the index finger along the indwelling 
nasogastric tube. If this maneuver is attempted be
fore tying down the suture, the finger will pass easily 
into the lumen ofthe esophagus in patients who have 
an incompetent lower esophageal sphincter. After 
the first suture is tentatively closed, only the very 
tip of the index finger should be able to enter 
the esophagus. In the absence of intraoperative 
esophageal manometry, this is the best method of 
calibrating the proper placement of the gastropexy 
sutures. 
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Army- Navy relractor 

Median arcuate Iig. 

Fig. 12-7 

If the first suture has been judged to be properly 
placed, tag it with a hemostat and insert 3 additional 
sutures of atraumatic 2-0 Tevdek into the phreno
esophageal bundles at intervals ofabout I cm, caudal 
to the first suture. Place a hemostat on each suture 
as a tag. After all the sutures have been placed, 
tighten them all and again use the index finger to 
calibrate the lumen of the esophagogastric junction 
on ce more. If this is satisfactory, expose the anterior 
wall of the aorta in the hiatal aperture behind the 
esophagus. With the index fingernail closely applied 
to the anterior wall of the aorta, pass the fingertip in 
a caudal direction beneath the preaortic fascia and 
median arcuate ligament down to the point where 
the fingertip palpates the pulsation of the celiac 
artery. Then, remove the index finger and replace it 
with a narrow right-angled retractor such as the 
Army-Navy retractor (Fig. 12-7). Be certain that 
the retractor is indeed deep to the median arcuate 
ligament. This retractor will serve to protect the 
aorta while the gastropexy sutures are being inserted 
through the preaortic fascia. 

Now identify the proximal suture that has already 
been placed in the phrenoesophageal bundles. Pass 
this suture through the preaortic fascia. Be sure to 

take a substantial bite of the tissue anterior to the 
Army-Navy retractor. Pass the needle deep enough 
so that it makes contact with the metal retractor. 
Otherwise, only some overlying crural muscle fibers 
may be included in the stitch. This will not be strong 
enough to assure a long-term successful result. After 
the first stitch has been passed through the preaortic 
fascia, tag it with a hemostat and pass each of 
the remaining phrenoesophageal sutures through the 
preaortic fascia by the same technique and tag each 
with a hemostat (see Fig. 12-7). 

Another good method of expediting the suturing 
· of the median arcuate ligament is to use a large 
right-angle bronchus clamp. Insert the tip of the 
clamp behind the median arcuate ligament instead 
ofthe Army-Navy retractor. Use the clamp to vigor
ously draw the median arcuate ligament anteriorly. 
Pass the needle with the suture through the median 
arcuate ligamentjust deep to the clamp. This ass ures 
that a large bite of ligament is included in each 
stitch. Be certain not to injure the underlying aorta 
with the needle. 

At this point, check the entire area for hemostasis. 
Then tie the previously placed crural sutures (Fig. 
12-6), thus narrowing the aperture of the hiatus. 



Fig. 12-8 

After these sutures have been tied, the index finger 
should pass freely into the hiatal aperture with an 
indwelling 18F nasogastric tube in the esophagus. If 
this is not the case, replace the proximal crural 
suture as necessary. 

N ow tie each of the previously placed gastropexy 
sutures and cut all of the ends (Fig. 12-8). 

Testing the Antireßux Valve 
A simple method of testing the efficacy of the anti
reflux valve is to have the anesthesiologist inject 
about 500 ml of saline into the nasogastric tube. 
Then ask hirn to withdraw the tube to a point above 
the esophagogastric junction. In the presence of a 
competent antireflux valve, compressing the saline
filled stornach will fail to force the saline into the 
esophagus. 

Abdominal Closure 
Irrigate the abdomen and the subcutaneous tissues 
with saline or a dilute antibiotic solution. Close the 
abdomen without drainage in routine fashion. 

Postoperative Care 
Continue nasogastric suction for 1-2 days. 
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X ray the esophagogastric junction with a barium 
swallow before the patient is discharged from the 
hospital. 

Postoperative Complications 

Dysphagia (usually transient) 

Persistence or recurrence of gastroesophageal reflux. 
This, as weil as other complications following the 
Hili operation, are uncommon. 
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13 Transthoraeie Gastroplasty (Collis) 
and Nissen Fundoplication 

Indications 
As discussed in the previous chapters (see esp. 
Chap. 10), this operation is indicated in patients 
with reflux esophagitis that has caused a significant 
degree of fibrosis, constriction, and shortening oJ the 
esophagus. In so me patients without much esophageal 
shortening, advanced fibrosis itselfwill interfere with 
the antireflux efficiency of a fundoplication because 
the rigid esophageal walls will not be compressed by 
the fundoplication. For this reason, Pearson and 
Henderson; Urschel, Razzuk, Wood, Galbraith et 
al.; and Orringer and colleagues (see Chap. 10) 
believe that almost every esophageal stricture caused 
by reflux should be treated by a Collis gastroplasty 
and an antireflux procedure. A previous subtotal 
gastrectomy generally contraindicates a Collis 
gastroplasty. Most patients with recurrent reflux 
esophagitis after a previous operation will require 
a thoracoabdominal Collis-Nissen operation. This 
operation is indicated whenever the esophagogastric 
junction cannot without tension be brought down to 
the level of the median arcuate ligament. 

Preoperative Care 
Esophagram and upper gastrointestinal X-ray series 

Esophagoscopy with biopsy of stricture 

Esophageal manometric study 

Dilate the esophageal stricture up to size 40F. This 
can gene rally be done with Maloney dilators. 

Insert a nasogastric tube down to the stricture on the 
morning of the operation. 

If the patient has severe fibrosis and an advanced 
stricture, he may be one of the rare cases whose 
stricture cannot be dilated and thus requires resec
tion and possible colon interposition. In such a case, 
perform apreoperative barium colon enema and 
routine bowel preparation. Among those patients 
who should receive preoperative bowel preparation 
are those whose strictures cannot be dilated to the 
size of a 40F bougie. An angiogram of the colonic 
blood supply mayaiso be helpful. 

When esophagoscopy reveals severe acute ulcerative 
esophagitis with inflammation and bleeding, a 2-3 
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week period of preoperative treatment with cimeti
dine and/or omeperazole will reduce the inflamma
tion and lessen the risk of intraoperative perforation 
of the esophagus. 

Pitfalls and Danger Points 
Esophageal perforation 

Hemorrhage resulting from traumatizingor avulsing 
the accessory left hepatic artery, the inferior phrenic 
artery, the ascending branch ofthe left gastric artery, 
a short gastric vessel, or the inferior pulmonary vein 

Laceration of spleen 

Inadvertent vagotomy 

Inadequate suturing, permitting the fundoplication 
to slip postoperatively 

Operative Strategy 
Performing an Adequate 
Gastroplasty 
The object ofperforming a gastroplasty is to lengthen 
a shortened esophagus for an extent sufficient to 
prevent any tension whatever from being exerted on 
the antireflux operation and hernia repair. This 
newly constructed esophagus ("neoesophagus") 
consists of a tube made from the lesser curvature 
of the stornach. The anesthesiologist passes a 56F 
Maloney dilator into the stornach and the tube is 
constructed by applying a GIA 80 stapling device 
with 4.8 mm staples precisely at the esophagogastric 
junction parallel to and snug up alongside the 
Maloney dilator. When the G IA device is fired, 
the esophageal tube will be lengthened by as much 
as 7 cm. Ifthe GIA has been placed snug against the 
esophagogastric junction, there will be no irregulari
ties or outpouching at this point. Rarely, it may be 
necessary to apply the GIA a second time to con
struct the neoesophagus. 

Check to see that the staples have been shaped 
into the form of a proper "B." Then oversew the 
GIA staple line on the stornach with a 4-0 con
tinuous Prolene suture. 



Mobilizing Esophagus and Stomach 
Not only is it important to completely mobilize the 
distal esophagus, at least as far up as the inferior 
pulmonary vein, but the proximal stomach must be 
entirely free of attachments, just as is the case when 
aNissen fundoplication is being performed through 
an abdominal approach. Only with full mobilization 
can this operation be accomplished without tension. 
This requires dividing the phrenoesophageal and 
the gastrophrenic ligaments, freeing the hiatus 
throughout is complete circumference from any at
tachments to the stomach or lower esophagus, as 
weIl as dividing an accessory left hepatic artery, 
which courses from the left gastric artery across 
the proximal gastrohepatic ligament to help supply 
the left lobe of the liver. After mobilization has 
been accomplished, the remaining maneuvers in the 
Collis- Nissen operation are not difficult. 

If the esophagus is inadvertently perforated dur
ing the dissection, it will require carefuljudgment by 
the surgeon in deciding whether it is safe to suture 
the esophageallaceration or whether a resection and 
colon or jejunum interposition is necessary. If it is 
elected to suture the laceration, try to cover the 
suture line with a Bap of parietal pleura (see Figs. 
17-1 to 17-3). 

Avoiding Hemorrhage 
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Operative Technique 
Incision 
With the patient under one-Iung anesthesia in the 
lateral position, left side up, make a skin incision 
in the sixth intercostal space from the costal margin 
to the tip of the scapula (Fig. 13-1). Then identify 
the latissimus dorsi muscle and insert the index 
finger beneath it. Transect this muscle with the 
electrocoagulating device. Then divide the under
lying anterior serratus muscle in similar fashion 

Avoiding unnecessary bleeding in any operation re- Fig. 13-1 
quires careful dissection and a knowledge ofvascular 
anatomy. This is especially important when mobil-
izing the stomach through a thoracic approach, 
because losing control of the accessory left hepatic, a 
short gastric, or an inferior phrenic artery causes the 
proximal bleeding arterial stump to retract deep into 
the abdomen. Controlling these retracted vessels will 
be difficult and may require a laparotomy, or at least 
a peripheral in cis ion in the diaphragm. Preventing 
this complication is not difficult if the dissection is 
orderly and the surgeon is aware of the anatomical 
location of these vessels. 

Similarly, careful dissection and avoidance of 
traction along the greater curvature of the stomach 
will help prevent damaging the spleen. 

A voiding Esophageal Perforation 
When the distal esophagus is baked into a fibrotic 
mediastinum, sharp scalpel dissection is safer than 
blunt dissection if injury to the esophagus and the 
vagus nerves is to be avoided. Sometimes the fibrosis 
terminates 8-9 cm above the diaphragm. If so, 
the esophagus and the vagus nerves can easily be 
encircled at this point. This will provide a plane for 
the subsequent dissection of the distal esophagus. 
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/ 
Fig. 13-5 

(Fig. 13-2). In both eases it is preferable to divide 
these muscles somewhat eaudal to the skin incision. 
This will help to preserve muscle funetion. 

Then use the eleetrocautery to divide the inter
eostal muscles along the upper bord er of the seventh 
rib (Fig. 13-3) and open the pleura. Complete this 
opening from the eostal margin to the region of the 
lateral spinal muscles. Separate the periosteum and 
surrounding tissues from a I-ern segment of the 
posterior portion of the seventh rib lateral to the 
spinal muscles. Exeise a I-ern segment of this rib 
(Fig. 13-4). Then divide the intereostal neuro
vascular bundle that runs along the inferior bord er 
of this rib (Fig. 13-5). 

Insert a Finoehietto retraetor into the ineision 
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and gradually inerease the distanee between the 
blades of the retraetor over a lO-minute period to 
avoid eausing rib fraetures. 

In patients who have undergone previous surgery 
of the distal esophagus or proximal stomaeh, do not 
hesitate to eontinue this ineision aeross the eostal 
margin, eonverting it into a thoraeoabdominal in
cision to facilitate disseetion on the abdominal aspect 
of the diaphragmatic hiatus (see Figs. 8-6 to 8-7). 

Liberating the Esophagus 
Ineise the inferior pulmonary ligament with the 
electrocoagulator and then eompress ,the lung and 
retraet it in both an anterior and cephalad diree
tion by using moist gauze pads and Harrington 
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Fig. 13-6 

Fig. 13-7 
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retraetors. Ineise the mediastinal pleura just medial 
to the aorta (Figs. 13-6 and 13-7). Eneircle the 
esophagus with the index finger using the indwelling 
nasogastrie tube as a guide. If this eannot easily be 
done, it may be neecssary to initiate sharp disseetion 
at a somewhat higher level where the fibrosis may 
be less advaneed. Eneircle the esophagus and the 
vagus nerves with a latex drain. Continue the dis
seetion of the esophagus from the inferior pulmonary 
vein down to the diaphragmatie hiatus. After the 
mediastinal pleura has been ineised down to the 
hiatus, eontinue the ineision anteriorly and divide 
the pleura of the perieardiophrenie sulcus (see Fig. 
13-6). Otherwise, the medial aspeet of the hiatal 
ring will not be visible. 

If the right pleural eavity has been inadvertently 
entered, simply plaee a moist gauze pad over the 
rent in the pleura to prevent exeessive seepage 
of blood into the right ehest and eontinue the 
disseetion. 



Excising the Hernial Sac 
Identify the point where the left branch ofthe crus of 
the diaphragm meets the hernial sac. By applying 
traction to the diaphragm, some attenuated fibers of 
the phrenoesophageal ligament and preperitoneal 
fat will be encountered. Incise these tissues as weIl as 
the underlying peritoneum (Fig. 13-8). Continue 
the in cis ion in the peritoneum in a circumferential 
fashion, opening the lateral and anterior aspects of 
the hernial sac; expose the greater curvature of the 
stornach. Insert the left index finger into the sac 
and contin ue the incision along the medial (deep) 
margin of the hiatus using the finger as a guide (Fig. 
13-9). A branch of the inferior phrenic artery may 
be no ted posterolaterally near the left vagus nerve. 
This is divided, and ligated with 2-0 silk. In at
tempting to circumnavigate the proximal stornach, 
the index finger in the hernial sac will encounter Fig. 13-8 
an obstruction on the lesser curvature side of the 
esophagogastric junction. This represents the prox
imal margin of the gastrohepatic ligament, wh ich 
often contains a 2-4 mm accessory left hepatic artery 
coming off the ascending left gastric artery. By hug
ging the lesser curvature side of the cardia with 
the index finger, this finger can be passed between 
the stornach and the gastrohepatic ligament, thus 
delivering the ligament into the chest, deep to the 
stornach. Identify the artery and ligate it proximally 
and distally with 2-0 silk. Divide it between the two 
ligatures (Fig. 13-10). After this step, it should 
be possible to pass the index finger around the 
entire circumference of the proximal stornach and 
encounter no attachments between the stornach 
and the hiatus. Throughout these maneuvers, re
peatedly check on the location of the vagus nerves 
and preserve them. 

Excise the peritoneum that constituted the 
hernial sac. 

Dilating an Esophageal Stricture 
Ascertain that the esophagus is lying in a straight 
li ne in the mediastinum. Ask the anesthesiologist or 
a surgical assistant to pass Maloney dilators into the 
esophagus through the mouth after removing the 
indwelling nasogastric tube. As the dilator is passed 
down the esophagus, guide it manually into the 
lumen of the stricture. Successively larger bougies 
are passed up to size 50-60F. This can be suc
cessfully accomplished in probably 95% of cases. 
Occasionally forceful dilatation of this type may 
cause the lower esophagus to burst in the presence of 
unyielding transmural fibrosis. In this case, resect 
the damaged esophagus and perform a colonic or 
jejunal interposition between the healthy esophagus 
and the stornach. 

Fig. 13-9 

Fig. 13-10 
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Dividing the Short Gastric Vessels 
Continue the dissection along the greater curvature 
of the stomach in an inferior direction until the first 
short gastric vessel is encountered. U se a long right
angled Mixter clamp to encircle this vessel with 
two 2-0 silk ligatures. Tie each ligature leaving at 
least 1 cm between them. Divide between ligatures. 
Continue this process until about five proximal 
short gastric vessels have been divided and about 
12-15 cm of greater curvature has been mobilized. 

Gastroplasty 
Check that the esophagogastric junction has indeed 
been completely mobilized. Identify the point at 
which the greater curvature of the stomach meets 

Fig. 13-11 

the esophagus. Overlying this area is a thin fat pad 
perhaps 3 cm in diameter. Carefully dissect this fat 
pad away from the serosa of the stomach and the 
longitudinal muscle of the esophagus (Fig. 13-11). 
Avoid damaging the anterior vagus nerve. 

Pass a 56-60F Maloney dilator into the stomach 
and position it along the lesser curvature. Then 
apply a GIA 80-4.8 or an Ethicon Linear Cutter 
70-4.8 stapler parallel to and closely adjacent to the 
Maloney dilator while a Babcock clamp retracts 
the greater curvature of the stomach in a lateral 
direction (Fig. 13-12). Fire the stapler and remove 
it. Check to see that the staples have been shaped 
into an adequate "B" formation and that there 
are no leaks. Lightly electrocoagulate the everted 
mucosa. This maneuver will have lengthened the 

Fat pad 



Fig.13-12 

esophagus by approximately 6-7 cm (Fig. 13-13). 
In most cases no additional length of neoesophagus 
will be necessary because of the greater lengths 
now available in the GIA devices. Although this step 
is not shown in the illustrations, it is wise as a 
precautionary measure to oversew the staple lines 
with two continuous Lembert sutures of either 4-0 
Prolene or PDS suture material, one continuous 
suture to invert the staple line along the neoesopha
gus and the second continuous suture to invert the 
staple line along the gastric fundus. A continuous 
suture of the Lembert type is suitable, taking care 
not to turn in an excessive amount of tissue, as this 
will narrow the neoesophagus unnecessarily. 

Performing a Modified Nissen 
Fundoplication 
Since the neoesophagus has utilized a portion of the 
gastric fundus, there may not be sufficient remaining 
stomach to perform the Nissen fundoplication in the 
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Fig. 13-13 
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Fig. 13-14 

Fig.13-15 

classieal manner. Instead, as seen in Fig. 13-14, 
the apex of the gastrie fundus is wrapped around the 
neoesophagus in a eountercloekwise fashion. 

Before inserting any sutures, remove the in
dwelling large Maloney dilator and replaee it with 
one sized 50F. Plaee a large Hemoclip at the site of 
the new esophagogastrie junetion (i.e., the junetion 
of the neoesophagus with the stomaeh) as a radio
graphie marker. The fundoplieation should eneircle 
the neoesophagus in a loose wrap for a distanee of 
3 em (Fig. 13-15). 

Fig. 13-15 illustrates the insertion of the first 
Nissen fundoplieation stiteh including a 5-6 mm 
bite of gastrie wall, then a bite of the neoesophagus, 
and finally a bite of the opposite wall of the gastrie 
fundus. These bites should be deep to submueosa 
but not into the lumen of the stomaeh. Although 
Orringer uses 2-0 silk for this step, we prefer 2-0 
Tevdek. A total of 3 or 4 fundoplieation sutures are 
used at I-ern intervals (Figs. 13-16 and 13-17). 
Now remove the Maloney dilator from the esophagus 
and replaee it with a nasogastrie tube. Fig. 13-18 
illustrates that the fundoplieation wrap around the 
neoesophagus is loose enough to admit the fingertip. 
Orringer then inverts the layer of fundoplieation 
sutures by oversewing it with a eontinuous Lembert 
seromuseular suture of 4-0 Prolene. This step is not 
illustrated. 

Fig. 13-16 
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Fig.13-17 

Fig.13-18 
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Fig. 13- 19 

Fig. 13-20 



Closing the Hiatal Defe~t 
Close the defect in the posterior portion of the hiatus 
by inserting 0 Tevdek interrupted sutures through 
the right and left margins of the hiatus. Take a bite 
1.5-2.0cm in width and include overlying parietal 
pleura. After checking for hemostasis, reduce the 
fundoplication into the abdomen. This should slide 
down with ease. Then tie each ofthe sutures leaving 
space for the surgeon's fingertip alongside the 
esophagus or neoesophagus, with a nasogastric 
tube in place (Figs. 13-19 and 13-20). Place 
a Hemoclip at the edge of the hiatus as a marker. 
It is not necessary to resuture the incision in the 
mediastinal pleura. 

Irrigate the mediastinum and thoracic cavity with 
warm saline and check for complete hemostasis. 
Insert a No. 36F plastic multiperforated intercostal 
drainage tube through a puncture wound below the 
level of the incision and bring the tube up the 
posterior gutter above the hilus of the lung. Insert 
3-5 interrupted No. 2 PDS pericostal sutures and tie 
them to approximate the ribs. Close the overlying 
serratus and latissimus muscles in two layers with 
2-0 PG continuous sutures. Close the skin with 
continuous or interrupted fine nylon sutures. 

Postoperative Care 

Continue nasogastric suction for 1-3 days. 

Continue perioperative antibiotics for 24 hours. 

Order a barium esophagram X rayon the 7th 
postoperative day. 

Remove the chest drainage tube on the 3rd day 
unless drainage is excessive. 

Postoperative Complications 

Obstruction. Not rarely there will be a partial ob
struction at the area of the fundoplication due to 
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edema during the first 2 weeks following surgery. If 
the wrap is too tight, this obstruction may persist. 

Recurrent gastroesophagel reflux. This is uncommon 
after the Collis-Nissen procedure unless the fund
oplication suture line disrupts. 

Leakage from the gastroplasty or fundoplication sutures. 
This complication is rare. If the fundoplication 
sutures are inserted into the lumen of the stomach 
and then the suture is tied with strangulating force, a 
leak is possible. The risk of this occurring may 
be reduced by oversewing the fundoplication su
tu res line with a continuous Lembert seromuscular 
suture. 

Necrosis of the gastroplasty tube. This complication 
was reported by Orringer and Orringer in an oper
ation for recurrent hiatus hernia. They warn that 
traumatizing the lesser curve of the stomach may 
doom a gastroplasty tube. 
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14 Bile Diverting Operations in the 
Management of Reflux Esophagitis 
and Alkaline Reflux Gastritis 

Concept and Indications 

Esophagitis Following Repeated 
Failed Operations for 
Gastroesophageal Reflux: Bile 
Diversion by Antrectomy with 
Roux-en-Y Gastrojejunostomy 
After one or more failed procedures for gastro
esophageal reflux, one may elect to attack the eso
phagogastric junction another time by performing 
either a Collis- Nissen operation or a jejunal inter
position procedure. If the patient is a poor-risk 
candidate for a formidable repeat disseetion in the 
region of the esophagogastric junction, or if the 
technical difficulties are overwhelming, a possible 
alternative is a distal gastrectomy combined with 
a Roux-en-Y gastrojejunostomy. In 1970 Payne 
reported 15 patients who were suffering from 
"permanent incompetence of the cardia" and who 
were treated by vagotomy, hemigastrectomy, and 
Roux-en-Y gastrojejunostomy. All had severe 
esophagitis and six of the patients had serious stric
tures. Three patients suffered from achalasia and 
two from scleroderma of the esophagus. All of the 
patients had satisfactory results, although long-term 
follow-up has not been reported. Similar results were 
reported by Royston, Dowling, and Spencer in a 
series of eight patients, six of whom had undergone 
multiple previous operations at the esophagogastric 
junction. These authors stated that "none of the 
patients had any heartburn from the day of operation 
onwards." These good results persisted during a 
follow-up period of 11-20 months. 

Fekete and Pateron performed this operation on 
83 patients suffering from severe recurrent reflux 
esophagitis and reported good postoperative results. 

Salo and associates reported on 11 patients with 
severe esophageal strictures due to reflux esophagitis 
treated with dilatation of the stricture, vagotomy, 
and partial gastrectomy with a Roux-en-Y gastro
jejunostomy followed for an average of 4 years. Eight 
of the 11 patients were nonsymptomatic, while three 
had "slight transient dysphagia." 
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Reflux Esophagitis Following 
Esophagogastrectomy: Bile 
Diversion by Duodenojejunostomy 
Roux-en-Y Switch Operation 
When the lower esophagus is resected, especially 
for a benign disease, and an anastomosis is made 
between the esophagus and the stornach in the lower 
ehest, reflux esophagitis is a common complication. 
This is especially true if the anastomosis is made 
in an end-to-end fashion. The same complication 
does not occur as often after resection for cancer. 
However, since survival of patients with esophago
gastric carcinoma is limited, the complications fol
lowing gastroesophageal reflux in this group of 
patients have not received much attention. 

One method of treating esophagitis following 
esophagogastrectomy is to reexplore the ehest to 
interpose an intrathoraeie short segment of isoper
istaltic jejunum between the esophagus and the 
gastric pouch. Another option is to perform a 
total gastrectomy with a Roux-en-Y esophago
jejunostomy. Both of the above operations are 
formidable undertakings, not without significant 
risk. A safer operation, suggested by Smith and 
Payne, is based on the presumption that the original 
esophagogastrectomy has almost invariably in
cluded a truncal vagotomy as weIl as the ex cis ion of 
a significant portion of the acid-secreting cells of the 
stomaeh. For this reason, in most of these patients 
the esophagitis is due to the reflux of bile. Smith 
and Payne recommend division of the proximal 
duodenum. This is followed by closing the duodenal 
stump and anastomosing the proximal end of the 
duodenum to a Roux-en-Y segment of jejunum, a 
procedure that will avoid any reflux of bile if the 
length of the Roux-en-Y segment is 60 cm. Although 
a large data base in support of this operation does 
not exist, we have had two excellent results using it, 
and the procedure is relatively simple and safe. 
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Bile Diversion by 
Duodenojejunostomy 
Roux-en-Y Switch Operation 
In 1975 Smith and Payne recommended an oper
ation for bile diversion subsequent to an esophago
gastrectomy. In these cases, it was assumed that 
truncal vagotomy had been accomplished during 
the esophagectomy. These authors transected the 
duodenum about 3 cm beyond the pylorus and 
anastomosed the proximal cut end of duodenum to 
the end of a Roux-en-Y segment of jejunum, as 
illustrated in Figs. 14-4 and 14-5. Rowever, in 
patients who had an intact stornach with intact 
vagus nerves, it was always feared that a duodeno
jejunostomy would permit the gastric acids to attack 
a jejunum that was unprotected by the biliary
pancreatic alkaline juices, thereby producing jejunal 
ulceration. DeMeester and associates (1987) re
ported the successful use of this same operation 
in patients who had an intact stornach and vagus 
nerves and who were suffering from severe duodeno
gastric reflux. In patients who did not have hy
peracidity preoperatively, there was no problem with 
postoperative jejunal ulceration and the symptoms 
were relieved. DeMeester (1991) no ted from his 
studies of 24-hour pR monitoring that a nu mb er of 
his patients with severe esophageal strictures or 
Barrett's esophagus experienced periods when the 
pR in the esophagus was low and other periods 
when the pR was quite high in the same patient, 
indicating intermittent gastroesophageal reflux of 
acid and at other times of bile and pancreatic juice. 
It was suspected that the biliary secretions might 
themselves be responsible for severe esophagitis and 
stricture. Naturally, in such cases, medical manage
ment aimed at lowering gastric acidity has no value. 
Symptoms that may indicate the presence of duo
denogastric reflux include epigastric pain (especially 
when aggravated by eating), nausea, bilious vomit
ing, and loss of appetite. 

Although many cases of delayed gastric emptying 
have been reported following the Roux-en-Y gastro
jejunostomy operation, DeMeester and associates 
(1987) did not note any postoperative delayed emp
tying ofthe stornach in the 10 patients they reported 
who underwent Roux-en-Y duodenojejunostomy in 
the presence of an intact stornach. One explanation 
as to why their patients did not suffer delayed em
ptying may arise from the fact that in transecting the 
jejunum, they attempted to make the incision in 
the jejunal mesentery only 2 cm in length, thereby 
hoping to preserve the intestinal pacemaker. 

Critchlow, Shapiro, and Silen in 1985 described 
the duodenojejunal bile diversion operation and 

applied it in three patients suffering from recurrent 
pancreatitis or cholangitis secondary to a duodenal 
diverticulum into which the ampulla of Vater en
tered. Their three patients had successful results 
with no jejunal ulcerations or significant problems of 
gastric emptying. 

In patients who have severe esophagitis unre
sponsive to medical management as weIl as duo
denogastric reflux, DeMeester and associates (1987) 
combine an antireflux operation with the duodeno
jejunostomy Roux-en-Y. DeMeester (1991) feels 
that otherwise the aspiration even of bland secre
tions would make the duodenojejunostomy oper
ation unsatisfactory. Smith and Payne's patients, on 
the other hand, seemed to tolerate the reflux of the 
bland secretions satisfactorily. 

Preoperative Care 
In case of doubt whether a previous vagotomy has 
been done, perform appropriate studies of gastric 
acidity. 

Perform esophagoscopy to evaluate the esophagus 
and to detect the presence of bile. 

If bile reflux has not been demonstrated on eso
phagoscopy, obtain radionuclide studies for bile 
reflux. 

Use of 24-hour esophageal pR monitoring is a good 
way to obtain evidence of biliary-pancreatic reflux. 

Insert a nasogastric tube prior to operation. 

Pitfalls and Danger Points 
Incomplete vagotomy in patients with hyperacidity 

Traumatizing liver, pancreas, or stornach 

Operative Strategy 
If trans abdominal vagotomy does not appear to 
be feasible due to excessive scar tissue around the 
abdominal esophagus, one may make a transthoracic 
incision and perform a truncal vagotomy in the 
chest. Thoracoscopic vagotomy is another option. 

Operative Technique
Vagotomy and Antrectomy 
with Bile Diversion 
Incision and Exposure 
Ordinarily a long midline in cis ion from the xiphoid 
to a point about 5 cm below the umbilicus will 
be adequate for this operation. Divide the many 
adhesions and expose the stornach. Evaluate the 
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difficulties of performing a hemigastrectomy, as op
posed to the other available operations aimed at 
correcting the gastroesophageal reflux anatomically. 
Insert an Upper Hand or Thompson retractor and 
determine whether a transabdominal vagotomy is 
feasible. 

Vagotomy 
If it is feasible to perform an abdominal truncal 
vagotomy, follow the procedure described in Chap. 
19. If dissecting the area of the esophagogastric 
junction appears to be too formidable a task, then it 
will be necessary to turn the patient to the lateral 
position and perform a left thoracotomy for a trans
thoracic vagotomy at the conclusion of the 
abdominal portion of this operation. Another possi
ble alternative is to perform a high (70%) subtotal 
gastrectomy without a vagotomy. 

Hemigastrectomy 
Follow the procedure described in Chap. 24 for the 
performance of a Billroth 11 gastric resection. Close 
the duodenal stump either by stapling (see Fig. 
24-46) or by suturing (see Figs. 24-23 to 24-25). 

Roux-en-Y Gastrojejunostomy 
Create a Roux-en-Y limb ofjejunum by the technique 
described in Fig. 28-11. Then perform an end-to
side gastrojejunostomy using either sutures (see Figs. 
24-37 to 24-43) or staples (see Figs. 24-45 to 
24-50). Position this anastomosis so that it sits 
about 1 cm proximal to the stapled closed end of 
the jejunum (see Fig. 24-52). Complete the con
struction ofthe Roux-en-Y segment by anastomosing 
the proximal cut end of jejunum near the ligament 
of Treitz to the side of the descending segment 
of jejunum at a point 60 cm distal to the gastro
jejunostomy as shown in Figs. 28-33 to 28-37. 
Close the defect in thejejunal mesentery by means of 
interrupted sutures (Figs. 14-1 and 14-2). 

Closure 
Close the abdominal wall without drainage in the 
usual fashion. 

Operative Technique
Bde Diversion Following 
Esophagogastrectomy 
Incision and Exposure 
Make a midline incision from the xiphoid to a point 
somewhat below the umbilicus. Divide the various 
adhesions subsequent to the previous surgery and 

Fig. 14-1 

expose the pyloroduodenal region. Due to the previ- Fig. 14-2 
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ous surgery (esophagogastrectomy, Fig. 14-3), this 
area will now be located 5-8 cm from the diaphrag
matic hiatus. 

Dividing the Duodenum; 
Duodenojejunostomy, Roux-en-Y 
Divide the duodenum at a point 2-3 cm beyond the 
pylorus. Be careful not to injure the right gastric or 

Fig. 14-3 

Duodenal stump ----+o.:~_ 
(to be do ed by stapling) 

Fig. 14- 4 

the right gastroepiploic vessels, as these constitute 
the entire blood supply ofthe residual gastric pouch. 
In order to divide the duodenum, first free the 
posterior wall of the duodenum from the pancreas 
for a short distance. If possible, pass one jaw of the 
TA-55 stapling device behind the duodenum, elose 
the device, and fire the staples. Then divide the 
duodenum flush with the stapling device. Lightly 
electrocoagulate the everted mucosa and remove 
the stapler. This will leave the proximal duodenum 
open. Leave I cm of the posterior wall of the duo
denum free (point A, Fig. 14-4) in order to con
struct an anastomosis with the jejunum. 
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Fig. 14-5 
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Develop a Roux-en-Y li mb of jejunum by the 
technique described in Fig. 28-1l. Bring the open 
distal end of the divided jejunum (point D, Fig. 
14-4) to the level of the duodenum either in an 
antecolonic fashion or, in some cases, it may be 
feasible to bring it through an incision in the 
mesocolon. 

Establish an end-to-end duodenojejunostomy 
(point A to point D, Fig. 14-5) utilizing one layer of 
interrupted 4-0 silk for the seromuscular layer and 
continuous or interrupted sutures of atraumatic 5-0 
Vicryl for the mucosal layer (see Figs. 30-2 to 
30-10). 

Complete the construction of the Roux-en-Y seg
ment by creating an end-to-side jejunojejunostomy 
at a point 60 cm distal to the duodenojejunostomy 
using the technique shown in Figs. 28-33 to 28-37. 
Close the defect in thejejunal mesentery by means of 
interrupted sutures. 

Closure 
Close the abdominal wall without drainage in the 
usual fashion. Irrigate the operative field intermit
tently during the procedure with a dilute antibiotic 
solution. 

Postoperative Care 
If there is any suspicion that the patient has not had 
a complete vagotomy, give the patient an H 2 blocker 
postoperatively. 

Continue nasogastric suction until bowel function 
resumes. 

Postoperative Complications 
Marginal ulcer may occur if a complete vagotomy 
has not been accomplished. Although in many cases 
a marginal ulcer may respond to conservative 
management, a transthoracic vagotomy may be 
necessary for long-term relief. This is true because 
the secretions in the Roux-en-Y segment of jejunum 
lack the buffering capacity of the diverted bile and 
pancreatic juice. 

Bile Diversion by 
Duodenojejunostomy 
Roux-en-Y Switch Operation 
Preoperative Care 
Confirm the diagnosis of duodenogastric reflux by 
gastroscopy, mucosal biopsy, gastric analysis, serum 
gastrin levels, 24-hour esophageal and gastric pH 
monitoring, and DISIDA cholescintography. 

Operative Technique 
Incision and Exposure 
Make a midline incision from the xiphoid to a point 
about 3-4cm below the umbilicus. 

Duodenojejunostomy 
Perform a thorough Kocher maneuver, freeing the 
head of the pancreas and duodenum both anteriorly 
and posteriorly. Place a marking suture on the 
anterior wall of the duodenum precisely 3 cm distal 
to the pylorus. This represents the probable point 
at which the duodenum will be transected. Now 
approach the point where the duodenum and the 
pancreas meet. Divide and liga te carefully the 
numerous small vessels emerging from the area of 
the pancreas and entering the duodenum. Do this on 
both the anterior and posterior surfaces until a 
2-cm area of the posterior wall of duodenum has 
been cleared. Do not dissect the proximal 2-3 cm of 
duodenum from its attachment to the pancreas. 
Dissecting the next 2 cm of duodenum free of the 
pancreas will provide enough length to allow stapled 
closure ofthe duodenal stump and a duodenojejunal 
end-to-end anastomosis. Be careful not to injure the 
pancreatic segment ofthe distal common bile duct or 
the duct ofSantorini, which enters the duodenum at 
a point about 2 cm proximal to the papilla ofVater. 
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Fig. 14-6 

Fig. 14-7 

After this has been completed, make a 2-cm 
transverse incision ac ross the anterior wall of the 
duodenum near the marking suture (Fig. 14-6). 
Insert the index finger and palpate the ampulla. 
Confirm its location by compressing the gallbladder 
and liver. Observe the influx of bile into the distal 
duodenum. Now use a TA-55 stapler to occlude the 
duodenal stump just distal to the marking suture. 
Complete the transection of the duodenum after the 
stapler has been fired by cutting along the stapling 
device with a scalpel. Then electrocoagulate the 
mucosa and check for the proper formation of the 
staples. 

At a point 20cm distal to the ligament ofTreitz, 
transect the jejunum and incise its mesentery down 
to, but not across, the arcade vessel (Fig. 14-7C,D). 



Limiting the incision in the mesentery to 3 cm will 
help preserve the innervation of the intestinal pace
maker in the upper jejunal mesentery. 

Bring the distal tran sec ted end of the jejunum 
through a sm all incision in the meso colon and make 
an end-to-end anastomosis between the proximal 
transected duodenum to the jejunum using 4-0 
interrupted silk sutures for the seromuscular layer 
and 5-0 Vicryl sutures for the mucosa (Fig. 
14-8A,C). 

Then perform an end-to-side jejunojejunostomy 
to the descending li mb of jejunum (Fig. 14-8) at 
a point 60 cm distal to the duodenojejunostomy by 
the technique described in Figs. 28-33 to 28-37. 
Eliminate any defect in the meso colon or the jejunal 
mesentery by suturing. 

Irrigate the abdominal cavity and abdominal 
wound with a dilute antibiotic solution and elose the 
abdomen in the usual fashion without drainage. 

Postoperative Care 
Nasogastric suction until bowel function resumes. 

Administer H 2 blocker or omeperazole far the first 
two postoperative weeks. 

Complications 
Marginal jejunal ulcer 

Anastomotic leak 
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15 Cricopharyngeal Myotomy and 
Operation for Pharyngoesophageal 
(Zenker's) Diverticulum 

Concept: When to Perform a 
Cricopharyngeal Myotomy 
Physiology of Swallowing 
Normal swallowing begins when the tongue thrusts 
a bolus of food from the mouth back into the phar
ynx. When food contacts the pharyngeal mucosa, it 
initiates afferent impulses to the swallowing center 
in the medulla. The swallowing center promptly 
sends an orderly sequence ofimpulses to the muscles 
of the pharynx, the esophagus, and the stornach. 
Forceful contraction of the pharyngeal musculature 
closes the passageway between the mouth and the 
nasopharynx to prevent regurgitation into the nose 
while at the same time the food is propelled forward. 
At this instant the cricopharyngeal sphincter must 
relax until the bolus of food has passed into the 
esophagus where sequential peristaltic contractions 
carry the food toward the stornach. At the lower end 
of the esophagus, the lower esophageal sphincter 
relaxes for a few seconds to permit the food to pass. 

In the resting state both the cricopharyngeal and 
the lower esophageal sphincters are in astate of 
contraction. In the case of the lower esophageal 
sphincter, this state of contraction prevents gastro
esophageal regurgitation. Since the press ure in the 
thoracic esophagus during inspiration is lower than 
it is in the atmosphere, there is apressure gradient 
between the mouth and esophagus. In the absence of 
a closed cricopharyngeal sphincter, air could con
tinuously enter the esophagus. It is notable that the 
pharyngeal constrictor, the cricopharyngeal, and the 
cervical esophageal musculature are striated in type. 
However, these muscles are voluntary only in the 
sense that a voluntary act of swallowing initiates 
an ordered series of impulses from the swallowing 
center to these muscles. It is also notable that the 
high pressure zone in the area of the cricopharyngeal 
sphincter measures about 4 cm, a distance which 
is considerably greater than the anatomical distri
bution of the cricopharyngeal muscle itself. When 
the term "cricopharyngeal sphincter" is used phy
siologically, it must be understood that the func
tional sphincter includes a few centimeters of the 
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proximal esophagus. Ellis and Crozier prefer to use 
the term "upper esophageal sphincter" because the 
physiological sphincter is not in fact confined to the 
cricopharyngeal muscle. 

Operation for Pharyngoesophageal 
(Zenker's) Diverticulum 
For many years it had been theorized by authors 
like Belsey; Ellis, Schlegel, Lynch, and Payne; and 
Dohlman and Mattson, that the pharyngoesophageal 
(ar Zenker's) diverticulum bursts through the space 
between the pharyngeal constrictor muscles and the 
cricopharyngeus because of "spasm" or achalasia of 
the cricopharyngeus. However, Ellis and Crozier 
emphasized that careful manometrie studies of the 
upper esophageal sphincter in patients with phar
yngoesophageal diverticula did not demonstrate 
achalasia (failure ofrelaxation). Nor did the studies 
elicit any evidence of spasm or increased press ure in 
this location. These authors did find, however, that 
there was an incoordination in the function of the 
upper esophageal sphincter in that the timing of 
the relaxation did not coincide with the peak of the 
pharyngeal contraction. This failure of coardination, 
they feel, produced repeated stress against the pos
teriar hypopharynx in the weak area where the 
longitudinal muscles of the pharyngeal constrictors 
adjoin the transverse fibers of the cricopharyngeus. 
Repeated stress of this type may result in a phar
yngoesophageal diverticulum. 

For many years simple diverticulectomy was 
advocated far patients who had symptomatic phar
yngoesophageal diverticula, and generally satis
factory results were reported (Welsh and Payne). 
However, there are a number of patients, especially 
those with smaller diverticula, whose dysphagia 
persisted without much improvement following 
simple diverticulectomy. While the postoperative X 
ray showed that the diverticulum was cured by the 
operation, the patient's symptomatology persisted. 
Persistence or recurrence of symptoms following 
diverticulectomy has been no ted by a number of 
authors including Siewart and Blum; Worman; and 
Ellis and Crozier. Belsey emphasized that significant 



dysphagia often occurs in patients with smaIl diver
ticula and that these symptoms can be relieved by 
performing only a myotomy of the upper esophageal 
sphincter without removing the diverticulum. Wor
man also no ted that the size of the diverticulum 
is not often related to symptoms and that many 
patients with smaIl diverticula experience severe 
dysphagia and aspiration. While primary operations 
for pharyngoesophageal diverticula are usuaIly safe 
and straightforward procedures, Huang, Payne, 
and Cameron reported a 3.2% mortality and a 
51.6% morbidity after surgical correction of reeurren! 
diverticula. 

Ip conclusion, it is not wise to perform a diverti
culectomy without a concomitant cricopharyngeal 
and upper esophageal myotomy that is at least 4 cm 
in length. 

Neuromotor Disturbances of the 
Cricopharyngeal Sphincter 
From the above discussion it can be concluded that 
the pharyngoesophageal divertieulum is simply one 
manifestation of a functional disorder occurring in 
the upper esophageal sphineter. A number of ob
servers have reported performing a crieopharyngeal 
myotomy for patients without any diverticula who 
suffer from dysphagia secondary to aehalasia, de
layed relaxation, or persistent elevation in the resting 
pressure of the erieopharyngeal-upper esophageal 
sphineter. Palmer and also EIlis and Crozier have 
published reports relevant to this problem. Palmer 
describes the dysphagia resulting from cricopharyn
geal disorders as a sensation that a shelf forms in the 
throat every time a patient tries to swaIlow. The 
patient sens es exactly where the dysphagia is loeated 
and points just below the larynx. The patient may 
state that the food catches on a shelf in the throat 
prior to his developing a choking sensation. Swal
lowing solid foods may be easier than liquids. The 
patient may beeome hoarse and aequire a persistent 
cough especially at night with some degree of aspira
tion. The fear of choking may lead to the patient 
refusing to eat, a fear that is often foIlowed by 
undernutrition. 

Some known eauses of this type of dysphagia 
include extensive reseetions of oropharyngeal can
cers, division of the superior or the reeurrent laryn
geal nerves, and bulbar palsy (e.g., amyotrophic 
lateral sclerosis, cerebral vascular aeeident). Exees
sively high press ure in the upper esophageal sphine
ter may be the eause of dysphagia in patients with 
globus hysterieus in some cases. Myotomy of the 
truly hypertensive upper esophageal sphincter pro
duces exceIlent results (EIlis and Crozier), when 
the diagnosis is confirmed by manometry. 
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The exaet role of erieopharyngeal myotomy in the 
treatment of aIl of these functional disorders of the 
upper esophageal sphincter has not yet been delin
eated. Sinee the number of these cases is smaIl, few 
surgeons have aequired any significant experience in 
managing them. At the present time, patients in this 
category should be subjected to careful manometric 
studies in a 1aboratory experieneed in manometry 
of the eervical esophagus. Only if speeific abnor
malities, such as persistent elevation of the crico
pharyngeal press ure or aehalasia, are demonstrated, 
should a myotomy be performed for neuromotor 
disorders. EIlis and Crozier found that their patients 
with bulbar palsy did not respond weIl to myotomy. 

Cricopharyngeal Dysphagia as a 
Complication of Reflux Esophagitis 
It has long been known that perhaps 10% ofpatients 
with erieopharyngeal dysphagia also suffer from gas
troesophageal reflux. In some cases, the severity of 
the erieopharyngeal dysphagia is far greater than 
that of the symptoms caused by the gastroesopha
ge al reflux. Henderson and associates reported on 25 
cases of severe cricopharyngeal dysphagia unrespon
sive to medical management that were eneountered 
during the course of performing 1500 operations for 
gastroesophageal reflux. To correet this condition, 
they performed a long myotomy, beginning at the 
lower pharynx, and eontinuing down through the 
entire cervical esophagus and extending 1-2 em into 
the thoraeie esophagus. This operation gave good 
symptomatie reliefto these patients. They performed 
the operation under loeal anesthesia. By having 
the patient swallow gelatin before and after the 
myotomy, they wou1d often observe disappearanee 
of the dysphagia. In those patients who did not have 
severe reflux esophagitis, no antireftux operation was 
performed. It is important that patients who have 
ineompetenee of both the lower esophageal and the 
upper esophageal sphineters remain in an erect or 
sitting position for aperiod of time after eating in 
order to avoid aspiration. It was interesting that 
foIlowing the myotomy operation, aspiration was not 
a serious problem. 

Crieopharyngeal-esophageal myotomies in the 
neck should not be performed without precise 
preoperative manometrie studies during the act of 
swaIlowing to confirm the diagnosis of either crico
pharyngeal achalasia or uncoordination of the upper 
esophageal sphineter. U pper esophageal endoseopy 
and/or X rays ofthe cervical esophagus serve to rule 
out other types of pathology. 
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Indications 
Pharyngoesophageal diverticulum, symptomatic 

Selected cases with functional disorders ofthe upper 
esophageal sphincter 

Preoperative Care 
Patients suffering from pharyngoesophageal diver
ticula do not require any preoperative diagnostic 
study other than a barium swallow. 

Patients with other functional disorders of the upper 
esophageal sphincter should have not only X rays 
but also precise manometrie studies of the pharynx 
and the esophagus. 

Pitfalls and Danger Points 
Inadequate cricopharyngeal and upper esophageal 
myotomy 

Inadequate closure of cervical esophagus following 
diverticulectomy with postoperative leak 

Damage to recurrent laryngeal nerve 

Operative Strategy 
Adequate M yotomy 
Performing a cricopharyngeal myotomy is not unlike 
performing a cardiomyotomy. In the first place, it 
must be recognized that the physiological upper 
esophageal sphincter is considerably wider than is 
the anatomical cricopharyngeus muscle. The trans
verse muscle fibers are only about 2.0-2.5 cm wide 
while the high pressure zone corresponding to the 
cricopharyngeus area can measure 4 cm in width. 
Consequently, a proper cricopharyngeal myotomy 
should not only transect all of the transverse fibers of 
the cricopharyngeus muscle but also 1-2 cm of the 
proximal esophagus so that the myotomy measures 
at least 4 cm in length. The incision in the muscle is 
carried down to the mucosa ofthe esophagus, which 
should bulge out through the myotomy after all of 
the muscle fibers have been divided. Additionally, 
free the mucosa from the overlying muscle over the 
posterior half of the esophagus. 

Is Diverticulectomy Necessary? 
If the pharyngoesophageal diverticulum is a small 
diffuse bulge measuring no more than 2-3 cm in 
diameter, we perform only a myotomy and make no 
attempt to excise any part of the diverticulum be
cause after the myotomy there is only a gentle bulge 
of mucosa and no true diverticulum. On the other 

be amputated because there have been a few case 
reports ofrecurrent symptoms due to the persistence 
of diverticula left behind in patients in whom an 
otherwise adequate myotomy had been done. Belsey 
advocated suturing the most dependent point of the 
diverticulum to the prevertebral fascia in the upper 
cervical region. This procedure effectively upends 
the diverticulum so that it can drain freely into the 
esophageallumen by gravity. He used fine stainless 
steel wire for the diverticulopexy. We have preferred 
to amputate diverticula larger than 3 cm rather than 
to perform a diverticulopexy. With the application of 
a stapling device, amputation of the diverticulum 
takes only about I minute of additional operating 
time, and the results have been excellent. 

Operative Technique 
Incision and Exposure 
With the patient's head turned somewhat toward his 
right, make an incision along the anterior border of 
the left sternomastoid muscle beginning at a point 
2-3cm above the clavicle (Fig. 15-1). Divide 
the platysma muscle. Electrocoagulate the bleeding 
points. Free the anterior border ofthe sternomastoid 
muscle and retract it laterally. This will expose the 
omohyoid muscle crossing the field from medial 
to lateral. Transect this muscle (Fig. 15-2). The 
diverticulum will be located deep to the omohyoid 
muscle. Identify the carotid sheath and the descend
ing hypoglossal nerve. Retract these structures later
ally. The thyroid gland will be seen in the medial 
portion of the operative field beneath the strap 
muscles. Retract the thyroid gland and the larynx in 
a medial direction. This will reveal, in most cases, a 
prominent middle thyroid vein (Fig. 15-3). Ligate 
and divide this vein. 

hand, longer, fingerlike projections of mucosa should Fig. 15-1 
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Divide the areolar tissue anterior to the carotid 
artery and identify the inferior thyroid artery and 
the recurrent laryngeal nerve. In some patients there 
does not appear to be a true left inferior thyroid 
artery arising from the thyrocervical trunk. In these 
patients the lower thyroid is supplied by branches 
of the superior thyroid artery. In the majority of 
patients, with the inferior thyroid artery emerging 
from beneath the carotid artery and crossing the 
esophagus to supply the lower thyroid (see Figs. 
96-10 and 96-11), divide and ligate this vessel after 
identifying the recurrent laryngeal nerve. After this 
step has been completed, retracting the larynx in 
an anteromedial direction and the carotid artery 
laterally will expose the lateral and posterior aspects 
of the cervical esophagus and the pharyngoesopha
ge al junction. Often it is not necessary to divide the 
inferior thyroid artery or its branches to develop 
adequate exposure for diverticulectomy. 

Fig. 15-4 

Dissecting the Pharyngoesophageal 
Diverticulum 

The pharyngoesophageal diverticulum emerges pos
teriorly between the pharyngeal constrictor and the 
cricopharyngeus muscles. Its neck is at the level 
of the cricoid cartilage and the dependent portion 
of the diverticulum descends between the posterior 
wall of the esophagus and the prevertebral fascia 
overlying the bodies of the cervical vertebrae. Blunt 
dissection with the index finger or a peanut sponge 
will generally identify the most dependent portion of 
the diverticulum. Grasp this with a Babcock clamp 
and elevate the diverticulum in a cephalad direction. 
Mobilize the diverticulum by sharp and blunt dis
section down to its neck. If there is any confusion 
about the anatomy, especially in patients who have 
had previou9 operations in this area, ask the an
esthesiologist to pass a 40F Maloney bougie through 



the mouth into the cervical esophagus. Guide the tip 
of the bougie past the neck of the diverticulum so 
that it enters the esophagus. Now the exact location 
of the junction between the esophagus and the diver
ticulum can be identified. There is generally some 
fibrous tissue overlying the mucosa of the diverti
culum. Lightly incise this with a scalpel near the 
neck ofthe sac down to the submucosa. At this point 
the transverse fibers of the cricopharyngeus muscle 
are easily identified. 

Cricopharyngeal and 
Esopliageal M yotomy 
Insert a blunt-tipped right-angled hemostat between 
th~ mucosa and the trans verse fibers of the crico
pharyngeus muscle just distal to the neck of the 
diverticulum (Fig. 15-4). Elevate the hemostat in 
the posterior midline and incise the fibers of the 
cricopharyngeus muscle with a scalpel. Continue 
this disseetion down the posterior wall of the esoph
agus for a total distance of about 5-6 cm. Now 

Fig. 15-5 
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elevate the incised muscles of the cricopharyngeus 
and the upper esophagus from the underlying mu
cosallayer over the posterior half of the esophageal 
circumference by blunt dissection. 

After the mucosa has been permitted to bulge out 
through the myotomy, make adetermination as to 
whether the diverticulum is large enough to warrant 
resection. If so, apply a T A-30 or a TA-55 stapler 
with 3.5-mm staples across the neck of the diverti
culum. Close the stapler. Fire the staples and ampu
ta te the diverticulum flush with the stapling device. 
Although the stapler is shown applied in a longi
tudinal direction in Fig. 15-5, Hoehn and Payne 
prefer to apply staples in a transverse direction. 
With a 40F Maloney dilator in the lumen of the 
esophagus, it will not be possible to excise so much 
mucosa as to cause constriction of the lumen. After 
removing the stapling device, carefully inspect the 
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Fig. 15-6 

Fig. 15-7 

staple line and the staples for proper elosure. Check 
for complete hemostasis (Fig. 15-6). 

An alternative method for performing the myo
tomy is illustrated in Fig. 15-7 where the incision 
is initiated I or 1.5 cm cephalad to the crico
pharyngeus musele, in the pharyngeal constrictor 
musele. Then it is continued downward for 4-5 cm. 
The diverticulum is removed in the usual fashion. 

Drainage and Closure 
After carefully inspecting the area and assuring com
plete hemostasis, insert a medium-size latex rubber 
drain into the prevertebral space just below the area 
of the diverticulectomy. Bring the drain out through 
the lower pole of the incision. 

Close the incision in layers with interrupted 4-0 

PG sutures to the musele fascia and platysma. Close 
the skin either by means of a continuous subcuti
cular suture of 4-0 PG, interrupted nylon sutures, 
or skin staples. 

Postoperative Care 

Remove the drain by the 4th postoperative day. 

Initiate a liquid diet on the I st postoperative day 
and progress to a full diet over the next 2-3 days. 

Continue perioperative antibiotics for a second dose. 

Postoperative Complications 

Esophageal fistula (When the fistula is small and 
drains primarily saliva, it will generally elose after a 
week of intravenous feeding if the patient's operative 
site has been drained as described above.) 

Recurrent laryngeal nerve palsy, generally tempo
rary, secondary to excessive traction on the thyroid 
cartilage or to direct trauma to the nerve 

Persistent dysphagia due to inadequate myotomy 
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16 Esophagomyotomy for 
Esophageal Achalasia and 
Diffuse Esophageal Spasm 

Concept: Which Therapy for 
Achalasia and Esophageal Spasm? 

H ydrostatic Dilatation versus 
Esophagomyotomy 
In esophageal achalasia the body of the esophagus is 
unable to produce organized peristaltic contractions, 
and the lower esophageal sphincter fails to relax 
foHowing the act of swaHowing. This combination of 
events results in partial obstruction. The esophagus 
dilates. The patient suffers from dysphagia, regurgi
tation, tracheal aspiration, and pneumonitis in ad
vanced cases. Long-term relieffrom the symptoms of 
achalasia requires either hydrostatic dilatation ofthe 
lower esophagus or an esophagomyotomy. Both pro
cedures result in interrupting the continuity of the 
circular muscle surrounding the distal esophagus. 
Sanderson, Ellis, and Olsen report that hydrostatic 
dilatation has been successful in relieving symptoms 
in 81% oftheir cases, ofwhich 3.2% required emer
gency surgery for esophageal perforation. There 
were no deaths. On the other hand, EHis, Kiser, 
Schlegel, Earlam, and others (1967) feel that surgi
cal esophagomyotomy is the treatment of choice for 
esophageal achalasia. They experienced one death 
from malignant hyperthermia in 269 operations. 
There was only a 3% incidence of symptomatic 
reflux esophagitis. An additional 3% of cases experi
enced poor results in the form of either persistent 
or recurrent symptoms of dysphagia not related to 
gastroesophageal reflux. A majority of the patients 
having poor results from esophagomyotomy had 
previously undergone unsuccessful treatment by hy
drostatic dilatation or surgery. Using a similar tech
nique of esophagomyotomy, Okike, Payne, and 
Newfeld also noted only a 3% incidence ofpostoper
ative reflux esophagitis in a study of 200 operations 
for achalasia done at the Mayo Clinic from 1967 to 
1975. These authors re port good or exceHent results 
in 90% of their patients. 

In the hands of an experienced gastroenterologist, 
hydrostatic dilatation may achieve satisfactory re
sults. However, we agree with EHis, that surgical 
division of the esophageal muscle is a safe and 

effective procedure for the pnmary treatment of 
esophageal achalasia. 

Which Therapy for Patients 
with Sigmoid Megaesophagus or 
Failed Surgery for Achalasia? 
Orringer and Stirling reported on 26 patients with 
failed esophagomyotomy operations for achalasia 
with sigmoid-shaped megaesophagus. They per
formed thoraeie esophagectomy, mostly transhiatal, 
and cervical esophagogastrostomy in these patients, 
with no deaths but multiple complications. Except 
for a few patients with nocturnal regurgitation and 
others with dumping symptoms, the results have 
been satisfactory. On the other hand, EHis follows 
a more conservative approach with this type of 
patient. He performs a resection of the lower 
esophagus with intrathoraeie esophagogastrostomy, 
vagotomy, antrectomy, and Roux-en-Y gastro
jejunostomy. His experience with this operation in 
20 patients was highly gratifying. 

Diffuse Esophageal Spasm 
Patients with diffuse esophageal spasm suffer from 
attacks of severe substernal pain, not unlike angina 
pectoris, as weH as from espisodic dysphagia. These 
symptoms are caused by a severe motor disorder 
that produces spasm and hypertrophy of the esoph
ageal circular muscle, gene rally involving the lower 
two-thirds of the esophagus. The lower esophageal 
sphincter is usually normal and relaxes weH in re
sponse to swallowing (Murray). Ellis and associates 
(Leonardi, Shea, Crozier, and EHis) recommend a 
long esophagomyotomy sparing the lower esoph
ageal sphincter if it is normal on manometry. The 
upper end ofthe myotomy may have to extend to the 
level of the aortic arch; the proximal margin of 
the myotomy is determined by the upper extent 
of the disordered spastic contractions as shown on 
preoperative manometrie measurements. 

If there is achalasia of the lower esophageal 
sphincter as weH as diffuse spasm of the esophagus, 
then the esophagomyotomy will have to include the 
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lower esophagus. In these cases, Henderson and 
Ryder perform a very narrow (0.5 cm) Nissen fundo
plication to prevent reflux without creating a func
tional obstruction at the lower end of an esophagus 
that no longer is capable of any peristaisis. 

Indications 

Esophageal achalasia as demonstratcd by typical 
symptoms and esophageal X rays 

Diffuse esophageal spasm, confirmed by esoph
ageal manometry, if severe and unresponsive to 
medication. 

Preoperative Care 
Do an esophagoscopy with biopsy of the narrowed 
portion of distal esophagus in patients diagnosed as 
suffering from achalasia. 

Perform esophagram X rays. 

In advanced cases, lavage the dilated esophagus 
with a Levine tube and warm saline for 1-2 days 
prior to operation to evacuate retaincd food parti
des. This should be combined with a liquid diet. 

Pass a nasogastric tube into the esophagus the 
morning of operation. Administer perioperative 
antibiotics. 

Preoperative esophageal manometry is indicated in 
patients who have achalasia and expcrience severe 
chest pain, since vigorous achalasia may be accom
panied by diffuse esophageal spasm. This cannot be 
diagnosed by any means other than manometry. 
Simply dividing the lower esophageal musculature 
will not be adequate for those patients having diffuse 
esophageal spasm involving a long segment of the 
esophagus. 

Pitfalls and Danger Points 
Extending the myotomy too far on the stornach 

Perforating the esophageal mucosa 

Performing an inadequate circumferentialliberation 
of the mucosa 

Creating a hiatus hernia 

Operative Strategy 
Length of M yotomy for Achalasia 
Ellis, Gibb, and Crozier (1980) attribute their low 
incidence of postoperative gastroesophageal re gur
gitation (3%) to the fact that the myotomy terminates 
only a few millimeters beyond the esophagogastric 
junction. At the esophagogastric junction, several 
veins run in a transverse direction just superficial to 

the esophageal mucosa. One does not encounter any 
other transverse vein ofthis size during the myotomy 
of the more proximal esophagus. Once these veins 
are encountered, terminate the myotomy. In no case 
should more than I cm of gastric musculature be 
divided. Continue the myotomy in a cephalad direc
tion for 1-2 cm beyond the point at which the 
esophagus begins to dilate. In early cases, where 
no significant esophageal dilatation is evident, the 
length of the myotomy should be 5-8 cm. 

A voiding the Creation of a 
Hiatus Hernia 
Perform the esophagomyotomy through a thor
acotomy incision and do not dissect the esophagus 
away from the hiatus as this dissection will result in 
division of the phrenoesophageal ligaments. If the 
esophagogastric junction is liberated, a potential 
hiatus hernia will be created. If the esophago
myotomy is performed transabdominally, it is ob
vious that the phrenoesophagealligaments will have 
to be transected to expose enough of the lower 
esophagus. This approach will increase the likeli
hood ofproducing a hiatus hernia. Those patients in 
whom a hiatus hernia is already present should 
undergo some type of repair of the hiatal defect. 
Special ca re must be taken to avoid obstructing the 
esophagus in patients with achalasia, since these 
patients do not have normal peristaltic propulsion of 
food. 

Is an Antireßux Procedure 
Necessary? 
While Ellis and associated experienced reflux esoph
agitis in only 3% of their patients following esoph
agomyotomy, Skinner advocates adding a modified 
(loose) Belsey Mark IV type of partial fundopli
cation. If this procedure is added to the operation for 
achalasia, the myotomy can be extended onto the 
stornach further than is shown in Fig. 16-4, a step 
that, he argues, will eliminate the persistencc of 
achalasia after csophagomyotomy. 

On the other hand, Murray, Battaglini, Keagy, 
Starek et al. advocate adding a fundoplication only 
in selected cases of achalasia, for example, patients 
with preexisting reflux esophagitis or hiatus hernia 
and patients who experienced mucosal perforations 
during esophagomyotomy. Patients requiring repeat 
myotomy for recurrent achalasia require extension 
of the myotomy well onto the gastric wall to provide 
a patulous opening into the stomaeh, followed by an 
antireflux procedure. In general, our views concur 
with those of Murray and associates. 

When a Belsey fundoplication is added to the 



esophagomyotomy, Skinner emphasizes that it 
should be looser than usual and that it should en
compass only 1800 of esophagus. 

Mucosal Perforation 
In the series reported by Ellis and colleagues (1967), 
the mucosa was perforated in 10% of the cases 
during the performance ofthe esophagomyotomy. In 
each case, the perforation was closed by interrupted 
sutures. Empyema developed postoperatively in 
three patients, in only one of whom was a mucosal 
perforation recognized at the time of operation. It is 
advisable for the surgeon to test the integrity of the 
mucosal layer following myotomy by having the 
anesthesiologist insert 100-200 ml of a methylene 
blue solution through the nasogastric tube. When 
a mucosal perforation is identified during the oper
ation, careful suturing of the mucosa will generally 
avoid further difficulty. It should be noted that Ellis 
routinely sutures the in cis ion in the mediastinal 
pleura following the esophagomyotomy. This will 
buttress a sutured perforation of the mucosa with a 
ftap ofpleura (also see Figs. 17-1 to 17-3). 

Operative Technique 
Incision and Exposure 
Position the patient so that he lies on his right side. 
Make a skin incision along the course of the 7th 
intercostal space. Incise the serratus and latissimus 
muscles with the electrocautery. Then make an in
cision along the upper border of the 8th rib through 
the intercostal musculature (see Figs. 13-1 to 13-3). 
Open the pleura for the length of the 8th rib. Insert 
a Finochietto retractor and gradually increase the 
space between the 7th and 8th ribs. Divide the 
inferior pulmonary ligament and retract the left lung 
in a cephalad and anterior direction using large 
moist gauze pads and Harrington retractors. Make 
an incision in the mediastinal pleura overlying the 
distal esophagus (Fig. 16-1). Then gently encircle 
the esophagus with the index finger. This is facili
ta ted by the indwelling nasogastric tube. Encircle 
the esophagus with a latex drain. Be careful to 
identify and preserve the vagus nerves. Free the 
esophagus from surrounding structures down to the 
level of the diaphragm, but no lower (Fig. 16-2). 

Fig. 16- 1 

Fig. 16-2 
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Esophagomyotomy for Achalasia 
Place the left index finger beneath the distal esoph
agus. Make a longitudinal incision through both 
the longitudinal and circular muscle layers of the 
esophagus until the muscosal surface is exposed 
(Fig. 16-3). Continue this incision in a cephalad 
direction for a distance of about 2 cm above the point 
where the esophagus begins to dilate, or at least 
5-7cm. 

Continue the myotomy in a ca ud al direction as 
far as the esophagogastric junction (Fig. 16-4). 
This junction can be identified by noting one or two 
veins crossing transversely over the mucosa deep to 
the musculature. Do not continue the incision more 
than I cm into the gastric musculature. Another way 
of confirming the location of the esophagogastric 
junction is the fact that the gastric musculature 
differs from that of the esophagus. 

,.. . ~ ---- --------- . ~-.-- ... 

Fig. 16-3 

In order to prevent the reuniting of the muscle 
fibers, it is important to free at least 50% of the 
circumference of the mucosa from its muscular coat. 
This may be accomplished by using the Metzen
baum scissors to elevate the circular muscle from 
the underlying mucosa going both medial and then 
lateral to the initial longitudinal myotomy until 
the mucosa bulges out as seen in cross section in 
Fig. 16-5. Achieve complete hemostasis by cautious 
electrocoagulation and fine suture-ligatures, especi
ally in the incised esophageal muscle. 

If the mucosa has been inadvertently incised, 
carefully repair the laceration with one or more 5-0 
nonabsorbable sutures. At this point, ask the an
esthesiologist to inject a solution of methylene blue 
into the esophagus in order to prove that there is no 
mucosal perforation. 

/ 



Fig. 16-4 

Esophagomyotomy for Diffuse 
Esophageal Spasm 
The teehnique of performing a myotomy for dif
fuse spasm does not differ from that deseribed for 
aehalasia exeept in the length ofthe myotomy. lfthe 
lower esophageal sphineter ean relax normally when 
swallowing oeeurs, then do not extend the myotomy 
down to the terminal esophagus. The preoperative 
manometrie assessment of the patient's esophageal 
eontraetions will determine how far the esophago
myotomy should be extended. 

Closure and Drainage 
Bring a 30F plastie eatheter out of the ehest eavity 
through a stab wound in the ninth intereostal spaee 
in the anterior axillary line. Approximate the ribs 
with 2 or 3 perieostal sutures ofNo. 2 PDS. elose the 
remainder of the wound in layers as illustrated in 
Figs. 8-43 to 8-45. 
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Fig. 16-5 

Postoperative Care 

Remove the nasogastrie tube the day following 
surgery. 

Initiate oral intake of liquids on the Ist or 2nd 
postoperative day, if tolerated. 

Remove the thoraeie drainage tube as soon as the 
drainage beeomes minimal, about the 3rd or 4th 
postoperative day. 

Postoperative Complications 

Persistent Dysphagia. In some eases an inadequate 
myotomy for achalasia may faiI to eompletely relieve 
the patient's dysphagia. In these eases, about 2 
weeks following operation, the insertion of graduated 
Maloney dilators through the esophagogastrie june
tion may relieve this eomplaint. 

Recurrent Dysphagia Following Initial Relief 01 Symptoms. 
It is possible that in these eases there has been a 
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reuniting of the muscular tissues. A trial of Maloney 
bougienage up to size 50F may prove successful. 
It should be no ted that there appears to be an in
creased incidence of esophageal carcinoma in pa
tients who have had long-standing esophageal 
achalasia. Consequently, patients with recurrent 
dysphagia following a symptom-free interval after 
esophagomyotomy should have compiete study 
by X ray, esophagoscopy, and biopsy to rule out 
carcmoma. 

Reflux Esophagitis. Although most patients with 
symptoms of reflux may be handied conservatively, 
an antireflux operation will be required in severe 
cases. 

Diaphragmatic Hemia 

Empyema 
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17 Operations for Esophageal 
Perforations and Anastomotic Leaks 

Concept: Choice of Therapy 
Options in Selecting Therapy 
Conservative Management 
Although several retrospective studies of esophageal 
perforations have identified groups of patients who 
survived with conservative therapy, it must be em
phasized that these patients must be carefully selec
ted. When a patient sustains a small perforation of 
the cervical esophagus following elective esophagos
copy and has minimal symptoms, both local and 
systemic, nonoperative management by means of 
antibiotics and intravenous feeding may prove suc
cessful. On the other hand, a spontaneous per
foration of the thora eie esophagus following a bout of 
retching in a gourmand with a full stomach should 
always be treated by prompt operation. Otherwise, a 
fulminating necrotizing mediastinitis will develop 
because the ehest has been flooded by the powerful 
digestive ferments of the stomach and duodenum. 
Nonoperative management is acceptable only in pa
tients who have experienced a contained leak with 
minimal symptoms and no sign ofsystemic sepsis. In 
the thora eie esophagus the presence offluid or air in 
the pleural cavity is a contraindication to conser
vative treatment. 

Surgical Drainage 
Proper drainage implies a surgical incision followed 
by the insertion of adequate drains down to the point 
of perforation, whether in the neck or in the thorax. 
This is accompanied by proximal decompression 
with nasogastric suction, antibiotics, and intrave
nous feeding. 

Some surgeons have advocated inserting a large 
T-tube into the esophageal perforation, bringing the 
long end of the rubber tube out through the ehest 
(Abbot, Mansour, Logan et al.). At least one in
stance of erosion of the thoraeie aorta has occurred 
following the use of this method (Goldstein and 
Thompson). 

Local drainage without suturing the opening is 
gene rally used in the cervical esophagus where the 
perforation may sometimes not be identified or may 
be located in an inaccessible position. Also, in oper
ations performed after a delay of 12-24 hours the 

quality of the esophageal tissue may be such that 
suturing is not possible. 

Suture Repair and Drainage 
Ideally, when a perforation is diagnosed and ex
plored within 8 ho urs of injury in the absence of a 
violent inflammatory response, accurate closure of 
the perforation with two layers of interrupted fine 
sutures may result in primary healing. In all cases, 
place a drain down to the vicinity of the repaired 
perforation. As above, utilize proximal nasogastric 
suction, antibiotics, and intravenous feeding or a 
needle catheter jejunostomy. Gastrostomy may be 
performed to accomplish the removal of gastric and 
duodenal secretions. 

Suture Repair with Buttress 
Grillo and Wilkins achieved excellent results when 
they wrapped their sutured thoraeie esophageal per
forations with a pedicle flap of parietal pleura. Other 
surgeons have advocated using pedicles of dia
phragm or intercostal muscle to buttress the esopha
geal suture line. When a perforation of the distal 
esophagus has been repaired, it may be buttressed 
by performing aNissen fundoplication or a ThaI 
operation. 

Early suture re pair of an esophageal perforation, 
when the tissue is still viable without much edema, 
will prove successful in most cases. Otherwise, all 
sutured esophageal perforations should be supported 
by a buttress ofviable tissue such as a flap ofpleura, 
intercostal muscle, pericardium, diaphragm, or a 
ThaI wrap of stomach around a lower esophageal 
repair. When Rosoff and White buttressed their 
repairs of 13 lower esophageal perforations, only 
two (15%) leaked. In 11 similar repairs without a 
buttress, eight (73%) leaked and four of the 11 
patients died. 

Gouge, Depan, and Spencer reported good results 
with pleural flap reinforcement in 14 patients, even 
though eight of these patients experienced a delay of 
more than 24 ho urs before surgery was performed. 
These authors believe that all primary suture repairs 
should be buttressed with autologous tissue. Pate 
and colleagues, after a review of their 30-year ex
perience with this condition, also agree with this 
strategy. 
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Surgical Drainage with Proximal 
Diversion and Distal Occlusion 
For patients with perforations of the thoracic esoph
agus accompanied by a serious degree of media
stinitis, U rsehel advocated performing a cervical 
esophagostomy to aceomplish the proximal diver
sion of saliva. He performed a thoraeotomy both to 
provide adequate loeal drainage and to occlude the 
lower esophagus by means of a strip ofTeflon felt. A 
gastrostomy was also performed. During the early 
postoperative period, the gastrostomy was used to 
evaeuate digestive secretions. Later on, the same 
ehannel was employed for tube feeding. 

Although in one retrospective review (Michel, 
Grillo, and Malt) the diversion-exclusion operation 
appeared to have a higher mortality rate than eon
servative management, it is obvious that diversion
exclusion is generally employed in the sickest 
patients. In many cases the thoracic esophagus will 
have to be sacrificed and replaced by means of a 
colon bypass from the neck to the stornach at a later 
date. Nevertheless, further progress in reducing 
the mortality from late esophageal perforations and 
leaks will come when the indications for a muscle 
pedicle or a pleural wrap and the diversion-exclusion 
operations have been expanded to include some of 
the patients who are now failures following more 
conservative methods of treatment. 

The most effective method of assuring proximal 
diversion is to perform a total thoracic esoph
ageetomy with an end cervical esophagostomy and a 
closure of the esophagogastrie junction, combined 
with a gastrostomy. 

Concept: Management of 
Esophageal Perforations at 
VarIOUS Anatomical Levels 

Cervical Esophagus 
The cervical esophagus may be perforated during 
endoscopy, endotracheal intubation, swallowing 
a foreign body, or by extern al trauma. Although 
endoseopie perforations accompanied by minimal 
symptoms and signs may be treated conservatively, 
patients who are febrile or have swelling and tender
ness in the neck should have prompt exploration and 
drainage of the retroesophageal space, as well as 
suture repair of the perforation when possible. 

Thoracic Esophagus 
Perforation by Endoscopy or 
Bougienage 
Esophageal perforation following endoscopy or in
strumentation oeeurred in 0.15% of patients (mor-

tality rate 0.02%) at the Massachusetts General 
Hospital (Michel et al.) and in 0.2% of 19,600 
procedures (0.005%) at the Mayo Clinie (Sarr, 
Pemberton, and Payne). In an excellent review of47 
endoscopie or instrumental perforations Sarr and 
colleagues found that the fiberoptic endoseope had 
been used in 7 patients and the rigid seope in 12; 14 
patients sustained perforations when the esophagus 
was being dilated through a rigid esophagoseope. 
Twelve patients experieneed perforations during in
strumental dilatation without endoseopy and one 
eaeh during endotracheal intubation and instru
mental dilatation of aehalasia. 

Pain was the most frequent complaint (95%) 
following esophageal perforation; fever and leuko
eytosis were noted in about two-thirds of the cases. 
In eervieal perforations crepitation was no ted in 
63% by palpation and 95% on X ray. This finding 
usually required 4-12 hours to develop. Mediastinal 
emphysema was present in only 30% -40% of pa
tients with disruptions of the thoracic esophagus, 
but extravasation of the contrast medium proved to 
be diagnostie in over 90% of X-ray esophagrams. 

In selecting the proper treatment for a patient 
with an iatrogenic perforation of the thoracic esoph
agus diagnosed within a few hours of the aceident, 
remember that the patient may look quite well dur
ing the first few hours and then eollapse 24 hours 
later due to fulminating mediastinitis. We agree with 
Sarr and associates that when perforation beeomes 
evident early, treatment should include primary 
surgieal drainage with closure of the perforation. 
We would add a pleural or muscle pedicle flap to 
buttress the suture line in most cases. Sarr and 
associates experienced no hospital mortality in 13 
cases treated by surgical closure of the perforation 
with drainage. 

When a perforation of the thoracic esophagus is 
diagnosed later than 24 ho urs after the event and the 
patient meets the criteria for conservative manage
ment enunciated by Cameron, Keiffer, Hendrix, 
Mehigan, and others, nonoperative therapy may be 
acceptable. These authors identified a limited sub
group of patients with the following characteristics: 
(1) perforation of the thoracic esophagus, (2) late 
presentation, (3) minimal symptoms, (4) no signs 
of generalized sepsis, (5) all perforations contained 
loeally within the mediastinum, (6) each perforation 
able to drain back into the esophagus, and (7) no 
eommunication with the pleural space. Ifthe patient 
has minimal symptoms 24 hours after an intra
thoracic perforation and the contrast esophagram 
demonstrates loealization of the leak, the patient has 
probably passed the danger period during whieh he 
is susceptible to fulminating mediastinitis from the 
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reflux of gastric and duodenal juices. In this group, 
treatment with proximal suction by means of a 
nasoesophageal tube combined with antibiotics and 
intravenous feeding was successful in all five patients 
reported on by Sarr and associates. 

Performing a closed thoracostomy to provide 
drainage of a major thoracic esophageal perforation 
is an exercise in futility. Michel and associates re
ported three deaths in patients who were treated 
by closed thoracostomy after suffering esophageal 
perforations secondary to bougienage, passage of a 
Celestin tube, or passage of a Levine tube. They 
no ted only one additional case who survived follow
ing this type of therapy, which brings the mortality 
rate from closed thoracostomy to 75%. The same 
authors had good results with primary suture repair 
and drainage of thoracic perforations, but they note 
that two additional patients, both ofwhom sustained 
esophageal perforation by a Sengstaken-Blakemore 
tube, died following persistent esophageal leakage 
after suture repair. It is possible that this type 
of perforation would fare better with a diversion
exclusion operation or an esophagectomy. 

Perforations of the Obstructed 
Thoracic Esophagus 
Perforations produced during endoscopy or dila
tation of the obstructed esophagus require simul
taneous relief of the obstruction or else a sutured 
repair is doomed to failure. In the case of an early 
operation following perforation of an esophagus ob
structed by achalasia, it may be possible to combine 
suture of the perforation with an esophagomyotomy 
to relieve the obstruction, as advocated by McKin
non and Ochsner and by Skinner, Litde, and De
Meester. On the other hand, in the re port of Sarr 
and associates, six patients underwent distal esoph
agectomy with primary esophagogastric anastomosis 
for the removal ofboth the perforated esophagus and 
the obstructing lesion. Three of these patients died of 
complications related to anastomotic failure. Two of 
the three fatal cases came into the hospital with 
benign strictures and were operated upon more than 
8 hours after perforation. Another patient in this 
series, with perforation of a distal esophageal stric
ture, underwent a total thoracic esophagectomy, an 
end cervical esophagostomy, closure of the esoph
agogastric junction, and a feeding gastrostomy. He 
was discharged in good health 13 days later. This 
patient underwent a successful colon interposition 
operation 2 months later. While it may be necessary 
to resect a perforated esophagus together with the 
obstructing lesion in some cases, a primary esoph
agogastric anastomosis is contraindicated in the presence 
of acute mediastinitis or any significant degree of 

inflammation ofthe organs being anastomosed. Clos
ing the upper end of the stomach and bringing normal 
esophagus out in the neck is a much safer procedure in the 
presence 01 severe iriflammation. 

Postemetic Perforation 
(Boerhaave's Syndrome) 
In general, postemetic perforations of the thoracic 
esophagus are dangerous because they often occur in 
a patient with a full stornach, which floods the 
mediastinum with food and digestive secretions. Ful
minating mediastinitis occurs rapidly. Good results 
can be expected only if the operation is done within 
the first 8-24 hours. In the report of Michel and 
associates eight patients with Boerhaave's syndrome 
underwent primary sutured repairs with or without 
a pleural flap. All were successful except for one 
case. This patient had a primary repair buttressed 
by a pleural flap but operation was performed more 
than 24 hours after the perforation and the patient 
died. When operating upon a patient in whom the 
diagnosis is made late, and the mediastinal tissues 
are very inflamed, either a diversion-exclusion oper
ation or a thoracic esophagectomy with cervical or 
anterior thoracic end esophagostomy is indicated. 

Anastomotic Leaks Following 
Esophagogastrostomy 
Patients who develop leaks following an esoph
agogastric anastomosis in the neck respond weIl to 
simple drainage, especially if the drain has been 
placed at the time of surgery. Although a stricture 
may appear at the site ofthe anastomosis secondary 
to the leak, systemicand mediastinal sepsis is un
usual and recovery may be anticipated. 

Small, contained nonsymptomatic leaks may be 
identified on the postoperative contrast X ray of the 
thoracic esophagus. These may resemble a perian
astomotic diverticulum. Since they drain back into 
the lumen of the esophagus, the only required treat
ment is continued nasoesophageal suction and in
travenous feeding if the patient has no sign of sepsis. 
Repeat esophageal X rays will generally show com
pIe te healing within a short period of time. We have 
generally resumed oral feeding if the patient re
mained nonsymptomatic for aperiod of I week after 
detecting the contained leak. None ofthis is meant to 
imply that a postoperative anastomotic leak is very 
often a minor complication. Triggiani and Belsey 
reported a 43% mortality rate from postoperative 
leaks following esophageal resection with intra
thoracic anastomosis. Wilson, Stone, Scully, Ozeran, 
and others, in a review of leaks following esoph
agogastrectomy, stated that "anastomotic leaks 
cause a major portion of the morbidity after esopha
geal resection, accounting for up to three-fourths of 
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the serious complications. Further, leaks are the 
most important cause of death: 54 to 100% of pa
tients with anastomotic complications die." These 
authors reported 19 leaks (1l.4%) and 4 deaths 
(2.4%) after 167 esophagogastrectomies. In their 
series there were 12 patients with serious anastomotic 
leaks accompanied by either an intrathoracic fluid 
collection, an esophagopleurocutaneous fistula, or 
an anastomotic dehiscence. Most of these patients 
were treated by continued nasogastric suction, total 
parenteral nutrition, and "aggressive and accurate 
replacement of the chest tube" by multiple elosed 
thoracostomies. Chest X rays were obtained daily to 
be sure that there were no loculations. One patient 
underwent secondary thoracotomy to accomplish 
complete drainage of a mediastinal abscess; another 
patient, who developed anastomotic dehiscence, 
underwent a diversion-exelusion procedure success
fully. Four of these 12 patients died because of un
controlled sepsis 7 -45 days postoperatively. Some of 
these deaths could probably have been prevented 
by the more aggressive employment of diversion
exelusion operations or by total thoraeie esophagectomy 
with end cervical esophagostomy and closure oJ the proximal 
end oJ the gastric pouch, accompanied by tube gastro
storny. In some cases, septic collections ofthe pleural 
cavity or mediastinum may be amenable to drainage 
by percutaneous insertion of catheters under CT or 
ultrasound guidance (Maroney, Ring et al.). These 
authors treated some esophageal perforations by 
passing a nasoesophageal sump suction tube through 
the esophageal perforation into a mediastinal ab
scess, with successful outcomes, using CT guidance. 

Recurrent Sepsis after Operation to 
Suture and Drain the Perforated 
Thoracic Esophagus 
If a patient has undergone a thoracotomy for the 
elosure of an esophageal perforation combined with 
drainage of the mediastinum and sepsis has per
sisted or recurred, this is adefinite indication for 
another thoracotomy to improve the drainage and 
to accomplish diversion by cervical esophagostomy, 
with or without a total thoracic esophagectomy, and 
exelusion by elosure of the upper stornach combined 
with tube gastrostomy. 

It should be remembered that any abdominal or 
thoracoabdominal operation for gastric carcinoma 
produces some bacterial contamination ofthe perito
neal as weH as the thoracic cavity. A left subphrenic 
abscess is not a rare complication of esophagogas
trectomy for carcinoma. The possibility of a left 
subphrenic abscess should be kept in mi nd if sepsis 
occurs after surgery for gastric cancer. Most sub-

phrenic abscesses may be successfully drained per
cutaneously with CT guidance. 

Abdominal Esophagus 
Perforation of the abdominal esophagus may occur 
following endoscopy or instrumental dilatation in 
patients with achalasia. Additionally, the esophagus 
may be perforated during the course of abdominal 
vagotomy or hiatus hernia repair. It is extremely 
important to identify this type of perforation during 
the course of the laparotomy so that prompt repair 
can be accomplished. An Upper Hand or Thompson 
retractor to elevate the sternum will provide ad
equate exposure in most cases. If the exposure is 
inadequate for a meticulous repair of the esophageal 
laceration, do not hesitate to extend the incision into 
the chest. If there is any question as to the adequacy 
of the repair, buttress the sutures with the gastric 
wall by performing aNissen fundoplication or a 
ThaI operation. 

In the series reported by Michel and assoeiates, 
one patient, who sustained a perforation ofthe lower 
esophagus during vagotomy, experienced a 24-hour 
delay before surgery. This patient died with a persis
tent esophageal leak, indicating the serious poten
tial of this eomplication. In patients with advaneed 
sepsis or a failed repair of a perforation of the 
abdominal esophagus, radical surgery will be neces
sary to salvage the patient. Divide and elose the 
distal esophagus above the perforation. Close' the 
upper stomaeh. Perform a Stamm gastrostomy and 
drain the left subhepatie space with sump and latex 
drains. U tilize a cervical esophagostomy for proxi
mal diversion. 

Any patient suspected of aperforated abdominal 
esophagus should have a prompt Hypaque eontrast 
esophagram. If there is any leakage into the ab
domen, prompt surgery is indicated. 

Indications 

(See diseussion above under "Concept") 

Preoperative Care 

Confirm perforation with diagnostic studies: ehest X 
ray; in suspeeted eervieal perforations, lateral neck 
films in hyperextension; eontrast esophageal X rays. 

Administer nasoesophageal suetion proximal to per
foration of thoraeic esophagus. 

Maintain fluid resuscitation. 

Administer appropriate systemie antibioties. 

Insert appropriate central venous or pulmonary 
artery pressure monitors. 
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Pitfalls and Danger Points 
Delay in diagnosing the perforation 

Inadequate surgery to control continuing 
contamination 

Inadequate drainage 

Depending on sutured elosure ofinftamed esophagus 

Suturing a perforated esophagus proximal to an 
obstruction 

Operative Strategy 
Be certain to explore an esophageal perforation 
thoroughly. What appears to be a I-ern perforation 
may prove to be three or four times that length after 
it is mobilized from the mediastinal pleura. Debride 
necrotic material around the perforation if suturing 
is anticipated. When the defect appears to be too 
large or the tissues too inftamed for suturing, it may 
be possible to apply a roof patch consisting of a ftap 
of musele pediele, pleura, or pericardium that is 
sutured over the perforation. Otherwise, a diversion
exelusion operation or thoracic esophagectomy will 
be necessary. 

Other points of strategy are discussed above 
under "Concept." 

Operative Technique-Pleural 
Ffap Repair of Thoracic 
Esophageal Perforation 
Incision 
Make an incision in the left or right thoracic cavity 
depending on which side the perforation appears to 
present on the contrast esophageal X ray . Generally, 
the lower half of the esophagus will be approached 
through a left 6th or 7th intercostal space tho
racotomy. The uncommon perforations ofthe upper 
esophagus are better approached through the right 
ehest. 

Exposure; Locating the Perforation 
Incise the mediastinal pleura above and below the 
area of suspected perforation. Otherwise, free the 
mediastinal pleura from the esophagus so that it 
may be elevated from its bed for thorough explo
ration. If the perforation is not immediately ap
parent, ask the anesthesiologist to instill a solution of 
methylene blue into thenasoesophageal tube. Some
times the perforation is obscured by a layer of ne
crotic tissue. The area of perforation will gene rally 

Repair 
When operation is performed so on (8 hours) after 
perforation, it may be possible to debride the tissues 
around the esophagus if marked edema and in
ftammation have not yet occurred. Then elose 
the mucosal layer with interrupted sutures of 5-0 
Vicryl. Approximate the muscular layer with inter
rupted Lembert sutures of 4-0 silk or Prolene. Cover 
the suture line with a pleural ftap. If the perforation 
is located in the lateral aspect of the esophagus, a 
simple rectangular ftap of pleura is elevated and 
brought over the suture line. Use many interrupted 
4-0 nonabsorbable sutures (Grillo and Wilkins 
used silk) to fix the pleural ftap around the sutured 
perforation. 

When the perforation is not suitable for a sutured 
elosure due to marked edema and inftammation, 
employ a pleural ftap, an intercostal musele ftap, or 
some other type of viable buttress as a roof patch 
over the open defect in the esophagus. First debride 
the obvious necrotic tissue around the perforation. 
When the esophagus is too inftamed to hold sutures, 
it is advisable to exelude the upper esophagus from 
the GI tract by one of the methods descri bed below, 
to supplement the pleural roofpatch. With an exten
sive defect in the esophagus or one that is located on 
the posterior surface, outline a large rectangular ftap 
of pleura as illustrated in Fig. 17-1. In the presence 

be accurately identified by the methylene blue dye. Fig. 17-1 



168 Operations for Esophageal Perforations and Anastomotic Leaks 

Fig.17-2 

of mediastinitis, the pleura will be thickened and 
easy to mobilize from the posterior thoraeie wall. 
Leave the base of the pedicle attached to the adja
cent aorta. Slide the pedicle flap beneath the esoph
agus (Fig. 17-2) so as to surround the entire 
organ. Insert multiple 4-0 interrupted nonabsorb
able sutures deep enough to catch the submucosa of 

Fig. 17-3 

the esophagus around the entire circumference ofthe 
perforation as weIl as the entire circumference of the 
esophagus above and below the perforation as il
lustrated in Fig. 17-3. 

Whenever the esophageal perforation cannot be 
closed by sutures but requires a roof patch of either 
pleura or muscle pedicle, it is probably a good idea 
to add an esophageal occlusion to the procedure by applying 
4.8-mm absorbable staples (Polysorb, V.S. Surgical 
Corp.) to the upper esophagus and also to the lower
most portion ofthe esophagus. Alternatively, a large 
PG ligature has been used for the same purpose. 

Drainage 
Place the tip of a 36F multiperforated drainage tube 
near the site of the esophageal perforation. Suture it 
to the mediastinal tissues with a catgut stitch. Bring 
this tube out through a small incision through the 
9th or 10th interspace in the anterior axillary line. If 
desired, place a smaller multiperforated catheter in 
the posterior portion of the apex of the ehest and 
bring this out through a second stab would. Attach 
both to some type of underwater drainage device. 

Operative Technique-Intercostal 
Muscle Flap Repair of 
Esophageal Perforation 
Another method of bringing viable tissue to the si te 
of an esophageal perforation is to create a vas
cularized flap of the appropriate intercostal muscle 
with which to wrap the perforation ofthe esophagus. 
If the patient undergoes surgery within the first 8 
hours after a perforation, minor debridement and 
primary suturing will gene rally remedy the situ
ation . However, in perforations that have been leak
ing for a longer period of time before surgery is 
undertaken, debridement of necrotic tissue and pri
mary suturing may not be adequate, and in these 
situations wrapping with a viable muscle flap may 
help to achieve primary healing. In cases where the 
perforation is too large for a suture closure, a roof 
patch consisting of viable intercostal muscle sutured 
to the intact esophagus around the perforation may 
be effective. 

In order to achieve a viable muscle flap, care 
must be taken to preserve the intercostal vessels, 
which must be left attached to the muscle as it is 
being dis sec ted away from the upper and lower rib 
borders. 

Fig. 17-4 illustrates the dissection of the full 
thickness of the intercostal muscle from its attach
ments to the adjacent ribs. Figs. 17-5, 17-6, and 
17 -7 illustrate the application of the intercostal 
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Fig. 17-4 

rnuscle Rap as a roof patch over a perforation that 
was not suitable for sutured closure. Large perfor
ations that are longer than the width of the rnuscle 
Rap rnay be difficult to repair by this technique. 

Also accornplish drainage ofthe rnediastinurn and 
ehest as described above. 

Fig. 17-5 

Fig. 17-6 

If the repair proves to be of poor quality, do not 
hesitate to apply a ternporary occlusion technique to 
the upper and lower portions of the esophagus, as 
described below. 

Methods of Esophageal Occlusion 
without Cervical Esophagostomy 
Often when cervical esophagostorny is used for 
diversion in the neck, it is difficult to reconstruct the 
esophagus after the perforation heals . This requires 
either a colon interposition or cervical esophago
gastrostorny. On the other hand, Bardini and associ
ates used absorbable staples (Auto Suture Polysorb 
4.B-rnrn staples, U.S. Surgical Corp.) applied with 
the TA-55 stapler. These authors reported two 
cases with serious perforations ofthe thoracic esoph
agus treated by occluding the esophagus via a 
neck incision by applying the TA-55 stapler. A 
surnp type nasoesophageal suction catheter was 
placed above the staple line. The lower esophagus 

Fig.17-7 
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was similarly oceluded with Polysorb staples. A 
jejunostomy feeding tube was inserted to maintain 
nutntiOn. Patency of the esophagus returned 
spontaneously within 3 weeks when the staples 
resorbed. In both cases the esophagus healed and 
did not require any reconstruction. 

Avoid capturing the vagus nerves when stapling 
the lower esophagus. It is possible to ocelude the 
esophagus above a thoracic perforation through the 
exploratory ehest incision if the thoraeie esophagus 
above the perforation is healthy. 

Operative Technique
Esophageal Diversion by 
Cervical Esophagostomy 
Incision and Exposure 
With the patient's head turned toward the right, 
make an incision along the anterior border of the 
sternomastoid musele beginning 2-3 cm below the 
level of the mandibular angle and continuing down 
to the elavicle (see Fig. 7-27). Liberate the anterior 
border of the sternomastoid musele. Divide the 
omohyoid muscle if it crosses the operative field. 
Retract the sternomastoid musele and carotid sheath 
laterally and retract the prethyroid museles medi
ally, exposing the thyroid gland (see Fig. 7-29). 
Carefully divide the areolar tissue between the 
thyroid gland and the carotid sheath to expose the 
inferior thyroid artery and the recurrent laryngeal 
nerve. In some cases it may be necessary to divide 
the inferior thyroid artery. Preserve the recurrent 
nerve. Identify the tracheoesophageal groove. Then 
encircle the esophagus with the index finger, but 
keep the plane of dissection very elose to the esoph
agus. Otherwise, it will be possible to traumatize the 
opposite recurrent laryngeal nerve. After the esoph
agus has been encircled, pass a latex drain around 
the esophagus for purposes of traction. Mobilize the 
esophagus from the level of the hypopharynx down 
to the upper mediastinum. 

Suturing the Esophagostomy 
After mobilization is satisfactory, suture the sterno
mastoid muscle back in pI ace by means of several 
interrupted 4-0 Vicryl stitches. Close the platysma 
muscle with interrupted sutures ofthe same material, 
leaving sufficient space to suture the esophagostomy 
to the skin. Then insert interrupted 4-0 PG sub
cuticular sutures to elose the skin leaving a 3-4 cm 
gap in the closure for the esophagostomy. 

Now make a transverse incision across the an
terior half of the circumference of the esophagus. 
Suture the full thickness of the esophagus to the 

Fig. 17-8 

subcuticular layer of skin with interrupted 4-0 
Vicryl sutures (Fig. 17-8). 

In one case we found that despite thorough mobi
lization of the esophagus, the incised esophagus 
could not be sutured to the skin without tension. A 
subtotal thyroid lobectomy was carried out. Then 
the incised esophagus was sutured to the platysma 
muscle with interrupted sutures leaving the skin in 
this area open. This produced a satisfactory result. 

Anterior Thoracic 
Esophagostomy 
When a thora eie esophagectomy (Orringer and 
Stirling 1990) is carried out in these patients, an 
incision is made in the neck along the anterior 
border ofthe sternomastoid muscle. After the esoph
agus has been delivered through this incision, excise 
that segment which is nonviable. Then preserve all 
the viable esophagus. Make a subcutaneous tun
nel from the incision in thc neck over the anterior 
thorax. This tunnel should equal the length of the 
preserved esophagus. Make the esophagostomy on 
the anterior wall of the ehest by making an incision 
in the skin and suturing the full thickness of the 
esophagus to the subcuticular layer of skin with 
interrupted 5-0 Vicryl sutures. It is much easier to 
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apply stoma collection bags to the anterior ehest 
than to a cervical esophageal stoma. 

Operative Technique-Excluding 
the Esophagus from the GI Tract 
Perform a thoracotomy as described for the pleural 
flap operation. Incise the mediastinal pleura and 
liberate the esophagus from its bed (Fig. 17-9) . 
The perforation may be sutured or covered with a 
pleural flap (Fig. 17-3). 

Then free the esophagus around its entire circum
ference distal to the perforation. Urschel, Razzuk, 
Wood, Galbraith, and others occluded the esoph
agus by surrounding it with a strip of Teflon that 
was sutured to itself to form a circumferential con
stricting band. Do not make this band so tight that it 
will strangulate the tissue. An umbilical tape may be 
passed around the Teflon band and tied to assure 
the proper degree of constriction. Try to avoid in
cluding the vagus nerves in the constricting band. 

Alternative methods of occluding the lower esoph
agus include ligating it with a Silastic tube, such 
as the Jackson-Pratt catheter (Figs. 17-10 and 

Fig. 17-9 

17 -ll). This material appears to be less irritating 
to the tissues than Teflon or umbilical tape. 

Another alternative is to use the TA-55 stapling 
device with 4.8mm staples to occlude the esophagus. 
When applying the staples, separate the vagus 
nerves from the esophagus so that they will not be 
trapped in the staple line. Use staples only if the 
esophagus is not markedly thickened or inflamed. 
Otherwise, the thickened tissues may be strangu
lated by the staples. After aperiod of 3-4 weeks, a 
gap will often appear in this staple line. This gap can 
often be dilated by the gentle passage of Maloney 
dilators. If the gap is quite small, the interventional 
radiologist can pass a guide wire over which dilating 
devices may be passed. The stapling technique can 
also be used to occlude the upper esophagus by 
applying the stapling device to the esophagus below 
a cervical esophagostomy. Polysorb (U.S. Surgical 
Corp.) 4.8 mm staples will resorb in 2 or 3 weeks 
spontaneously in the esophagus. 

Another method of occluding the esophagus that 
has been reported is the passage of No. 2 chromic 
catgut or PG twice around the esophagus. This is 
then tied in a snug but not strangulating knot. The 

Fig. 17-10 

Fig.17-11 
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esophagus should res pond easily to dilatation by the 
end of 2-4 weeks. It has been reported that even in 
delayed operations in patients who suffered large 
lacerations of the thoraeie esophagus, occasionally 
spontaneous healing will occur over aperiod of 
weeks, so that esophageal replacement with either 
colon or stomach is not necessary. 

Also ocelude the lowermost esophagus with 
staples or a PG ligature. 

In order to decompress the stomach and pre
vent pressure against the esophageal elosure, a 
Stamm gastrostomy is gene rally performed. Unlike 
the location shown in Fig. 17-11, it is wise to place 
this gastrostomy, if possible, near the lesser curva
ture of the stomaeh. In this way, if a gastric puIl-up 
operation is to be performed to replace the esoph
agus, the gastrostomy defect can be ineluded in that 
segment ofthe lesser curvature which is customarily 
excised in preparing the stomach for advancement 
into the neck. 

Then place proper drainage tubes to the area of 
perforation and elose the thoraeie incision. At first, 
aIl of these patients require a tube gastrostomy to 
decompress the stomaeh; after the esophageal per
foration has healed, the gastrostomy tube is used for 
purposes of feeding. 

Postoperative Care 
Most of these patients will require ventilatory sup
port for several days as weIl as careful cardio
dynamic monitoring. 
Paste a smaIl drainage bag or ileostomy bag over the 
esophagostomy to coIlect the saliva. In patients with
out an esophagostomy, maintain nasoesophageal 
sump suction postoperatively. 

These patients will require intensive antibiotic treat
ment, depending on bacterial cultures of the 
mediastinum. 

Do not remove the thoracotomy drainage tubes until 
drainage has ceased. 

Total parenteral nutrition will be necessary until the 
gastrostomy tube can be used for feeding. 

Perform frequent ehest X rays or CT scans in the 
search for loculated collections of pus. 

Postoperative Complications 
Esophagocutaneous fistula 

UncontroIled sepsis ineluding empyema or medi
astinal abscess 

Subphrenic abscess 

Limited expansion oflung, requiring surgical decor
tication after active infection has subsided. 
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18 Operations for Peptic Ulcer 

Concept: Selection of Operation 
for Duodenal Ulcer 
Any peptic ulcer requires free acid to sustain it. 
Reducing the acid peptic content of gastric secretions 
eures the ulcer. This can be accomplished surgically 
by resecting three-quarters of the stoma eh to re
move a large number of acid-secreting parietal cells. 
Unfortunately, such operations have produced a 
high incidence of undesirable postoperative symp
toms. With the development of vagotomy, however, 
extensive resection of the stornach has become un
necessary. Vagotomy, then, should be routinely 
employed in surgery for duodenal ulcer. Which type 
ofvagotomy, and wh ich type ofresection or drainage 
procedure should be employed, is a contrnversial 
question. 

Antrectomy and Vagotomy 
If removal of the gastrin-secreting an trum is com
bined with some form of gastric vagotomy, the post
operative secretion of free acid approaches zero 
levels. The chance of peptic ulcer recurring after this 
procedure is 0-2%. Counterbalancing this favor
able aspect are studies by Goligher et al. (1979) and 
Herrington et al. that show an elective mortality rate 
ofO-2% when the patient is in expert hands, as well 
as a 3 % -6% incidence of unsatisfactory results. 
Postgastrectomy fatalities gene rally follow a disrup
tion of the duodenal suture line or acute necrotizing 
pancreatitis. Techniques aimed at preventing these 
two complications are discussed und er "Operative 
Strategy" in Chap. 24. 

Drainage Procedures and Vagotomy 
According to Goligher et al. (1979), when pyloro
plasty is combined with truncal vagotomy, the long
term recurrence rate of peptic ulcer is about 10% and 
the incidence of undesirable postoperative sequelae 
such as dumping or bile gastritis is not much dif
ferent from that which follows antrectomy. On the 
other hand, the generally reported mortality rate 
for vagotomy and a drainage procedure performed 
under elective conditions is 0.5%. Because it is 
simple technically, this operation is often selected for 
the poor-risk patient, especially in cases of massive 
hemorrhage from a duodenal ulcer. Resection in 
these cases sometimes is difficult, and the reported 
operative mortality is high except when it is done by 
an expert. 

Truncal versus Selective Vagotomy 
The aim of selective vagotomy is to interrupt the 
vagal fibers going to the stornach while preserving the 

branches ente ring the liver and the celiac ganglion. 
The procedure was devised in the ho pe it would 
eliminate undesirable postvagotomy sequelae, such 
as diarrhea. The results of studies at Vanderbilt 
University by Sawyers et al. suggest that selective 
vagotomy reduces the incidence of incomplete gas
tric vagotomy. Since the incidence of significant 
post-vagotomy diarrhea has in our experience ~een 
minimal and since selective vagotomy requires con
siderable operating time as well as the devascular
ization of thelesser curvature of the gastric pouch, 
this procedure has not achieved widespread popu
larity. If the additional disseetion required for selec
tive vagotomy is to be performed, the surgeon might 
well choose a proximal gastric vagotomy without a' 
drainage procedure. In any case, anyone under
taking to perform gastric surgery should master the 
art of performing some type of vagotomy in a complete 
fashion. 

Choice of Drainage Procedure 
Unless there is edema of the duodenal bulb or ex
treme fibrosis, pyloroplasty is simpler than gastroje
junostomy. The Mikulicz pyloroplasty, the simplest 
of drainage procedures, is suitable for 90% of the 
patients who require drainage. On occasions when 
a markedly fibrotic pyloroduodenal area must be 
incised to control bleeding, the Finney pyloroplasty 
may be indicated, as it can compensate for a certain 
degree of rigidity of the tissues, which may make 
the Mikulicz technique inapplicable. Some surgeons 
believe that the Finney pyloroplasty, with its large 
stoma, is the technique of choice. I t is interesting that 
Goligher's group (1979) found fewer undesirable 
long-term sequelae after vagotomy and gastroje
junostomy than after vagotomy-pyloroplasty. As this 
part of their study was not done at random, its 
significance is not clear. 

In comparing the Jaboulay gastroduodenostomy 
with the more traditional pyloroplasty techniques, 
there appear to be inadequate data to demonstrate 
any advantage. 

Billroth I versus Billroth 11 
Gastrectomy 
There are now extensive data to demonstrate that 
the Billroth I operation, when combined with ad
equate vagotomy, produces as low an incidence of 
duodenal ulcer recurrence as the Billroth H. Billroth 
I has the advantage of eliminating afferent loop 
complications that occasionally follow the gastro
jejunal type of reconstruction. Herrington, who has 
had vast experience with this procedure, believes 
that the gastroduodenal anastomosis is safe for most 
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patients who suffer severe duodenal u1cer disease. In 
addition, White has pointed out that the incidence of 
postoperative steatorrhea is less after the Billroth I 
than after the Billroth 11 operation. 

Proximal Gastric Vagotomy (Parietal 
Cell Vagotomy) without Drainage 
Procedure 
History teaches us that early enthusiasm for new 
procedures in the treatment of duodenal u1cer is 
often followed by disappointment. Consequently, 
one must be skeptical until follow-up studies of 
10-20 years' duration become available. Neverthe
less, proximal gastric vagotomy is an operation that 
has many exciting features. First, it has the lowest 
mortality rate (0.3%) of all operations for duodenal 
u1cer, primarily because the gastrointestinal tract is 
not entered and there is no need for dissection in the 
region of the u1cer. While the incidence of recurrent 
u1cer is high er than that which follows vagotomy
antrectomy, experienced surgeons have no ted that 
their recurrence rates were acceptable. For example, 
Jordan reported a 9.7% ulcer recurrence rate after a 
follow-up period of2 to 16 years in 424 patients who 
underwent proximal gastric vagotomy. 

Most recurrent u1cers that follow proximal gastric 
vagotomy respond to medication and do not require 
further definitive surgery for the recurrence. 

Unquestionably, the extension ofthe operation to 
encompass the lower 5-7 cm of the esophagus and 
the esophagogastric junction has improved the rate 
of success. The only reported fatal operative compli
cation has been necrosis of the lesser curvature, 
which seems to occur less than once in a thousand 
cases, leading to speculation that it may be secondary 
to excessive operative trauma or hematoma. 

Of all the operations being done for duodenal 
u1cer, proximal gastric vagotomy has by far the 
fewest undesirable postoperative digestive sequelae. 

Another attractive feature of this operation is that 
in cases of recurrent u1cer, secondary antrectomy 
offers no great difficulty technically unless a sple
nectomy has been performed. In this instance, the 
blood supply to the residual gastric pouch, following 
antrectomy, proximal gastric vagotomy, and sple
nectomy would be precarious, as is evident from a 
study of the blood supply of the stornach (see Fig. 
24-1) 

Summary 
When done by an expert, vagotomy and antrectomy 
can be accomplished with low mortality and will pro
vide a long-term cure for duodenal u1cer in 99% of 
the patients opera ted on. Less experienced surgeons 
should heed Goligher's (1979) advice to avoid gas
trectomy in the deeply penetrating posterior ulcer 

because "vagotomy and gastroenterostomy yield 
overall results not greatly inferior to those of re
section" and "it would be preferable to have several 
recurrent u1cers, for which one can reoperate with a 
good chance of success, than to incur a single oper
ative death." The same statement could probably 
apply to proximal gastric vagotomy if the surgeon 
has mastered the technique. 

One must be impressed by the 0% hospital mor
tality in 375 cases Goligher et al. subjected to gas
trectomy (117), vagotomy-antrectomy (132), or 
vagotomy-gastrojejunostomy (126). They attribute 
the absence of fatalities among the 249 patients 
subjected to gastric resection to the goodjudgment ex
ercised by the surgeons in rejecting for gastrectomy 
those patients for whom the duodenal dissection 
seemed hazardous. These patients underwent 
vagotomy and gastroenterostomy instead; they also 
had no mortality. Proximal gastric vagotomy is an 
equally safe operation. 

Concept: Selection of Operation 
for Gastric Ulcer 
Most patients who have a duodenal u1cer display 
increased acid output, while gastric u1cer is often 
accompanied by below-average measurements of 
gastric acid secretion. The etiology of gastric u1cer is 
related to gastric stasis, which allows the acid to 
remain in contact with the mucosa for an abnormally 
long period of time. This situation is obvious in 
patients who have a chronic duodenal u1cer and a 
partial obstruction and then develop a secondary 
gastric u1cer. Another hypothesis for the path
ogenesis of gastric u1cer is impairment ofthe mucosal 
resistance to acid. This permits back diffusion of the 
acid, which produces tissue destruction. Patients 
who have both duodenal and gastric ulcers should 
be treated by an operation designed to cure the 
duodenal u1cer. Patients who have u1cers in the 
pyloric channel or the immediate prepyloric region 
should also receive the same surgical management as is 
indicated for duodenal ulcer. 

Gastric u1cer patients who have low gastric acidity 
and who do not fit into the above categories respond 
very nicely to conservative resection of the lower 
40%-50% of the stornach, followed by gastro
duodenal anastomosis without vagotomy. Following 
this procedure the rate ofu1cers recurring is less than 
1 % according to areport by Davis et al. from the 
Mayo Clinic. There are inadequate data to demon
strate the need to add vagotomy to the resection 
in these cases. Tanner encountered one case of re
current u1cer in 1,000 gastrectomies he performed 
for gastric u1cer. In the absence of cancer, the Billroth 
I type gastrectomy is preferred. 

Because there is always the possibility of a malig
nancy in a chronic gastric u1cer, if feasible the u1cer 



itself should be included in the area of stornach to be 
resected. Frozen section examination of all gastric 
ulcers should be performed because if a carcinoma is 
diagnosed, this is an indication for a more extensive 
resection than would be necessary for the cure of a 
benign ulcer. 

Occasionally a chronic, deeply penetrating ulcer is 
situated high on the lesser curvature of the stornach. 
If this can easily be encompassed by a Schoemaker
Hoffmeister type gastric resection without impinging 
on theesophagogastric junction, then this is the 
preferred method of management. If the ulcer is 
large, is surrounded by edema, and impinges on 
the esophagogastric junction, multiple quadrant 
biopsies for frozen section analysis should be taken 
through a gastrotomy incision. If the biopsies are 
negative, a 40% gastrectomy, including an trum and 
pylorus (Madlener operation), should be carried out 
without further disturbing the ulcer. If the ulcer is 
benign it should be completely healed by both X ray 
and gastroscopy within 6 weeks after the Madlener 
operation. 

Some surgeons advocate vagotomy and pyloro
plasty for the definitive treatment of gastric ulcer 
if the biopsies are benign. Although good short
term results have been reported with this technique, 
and although it may be suitable for the extremely 
poor-risk patient, extensive data support partial 
gastrectomy. When performed for gastric ulcer, gas
trectomy is almost as safe a procedure as vagotomy 
and pyloroplasy. The latter operation is followed by 
an excessive number of recurrent ulcers within 5-10 
years. 

Indications 
Hemorrhage of massive proportions or recurrent hemor
rhage while patient is under treatment in hospital. 

Peiforation of ulcer. Plication is the treatment of 
choice for perforated duodenal ulcer, but there are a 
number of exceptions. In patients who have a prior 
his tory of symptoms, whose perforation has not been 
of long duration, and in whom massive contami
nation has not occurred, a definitive operation aimed 
at curing the ulcer is indicated. In the case of gastric 
ulcer the perforation is frequently quite large or may 
be located on the posterior wall of the antrum where 
plication with omenturn cannot be done satisfacto
rily. Under these conditions emergency gastrectomy 
is mandatory. Otherwise the incidence of reperfor
ation will be frequent and often lethaI. Because 
chronic gastric ulcer has a high recurrence rate, 
some surgeons believe that most gastric perforations 
should be resected, not plicated. 

Gastric outtet obstruction. Definitive gastric surgery 
should be done following aperiod of nasogastric 
suction of sufficient duration to permit any edema in 
the hypertrophied gastric walls to recede. On the 
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other hand a transient obstruction in a patient who 
does not have a previous history of ulcer may be 
managed by a trial of medical therapy. 

Intractabilily. Medical management by means of 
frequent feedings, antacids, and cimetidine has been 
successful in managing over 90% of those patients 
who have duodenal ulcers. However, when a patient 
has experienced four or five recurrences of duodenal 
ulcer over aperiod ofyears, surgery is indicated. The 
recurrence rate of gastric ulcer following successful 
medical management is notoriously high. In a study 
by Littman, 42% of the patients suffering from 
gastric ulcers experienced a recurrence within 2 
years of apparently successful medical management. 
Also, in the absence of duodenal pathology, the 
incidence of complications and fatalities following 
surgery for gastric ulcer is considerably lower than 
after surgery for duodenal ulcer. For these reasons 
definitive gastric ulcer surgery should be undertaken 
after only one or two recurrences. 

Preoperative Preparation 
Nasogastric suction for patients with pyloric obstruc
tion; in other cases, passage of nasogastric tube 
morning of operation 

Gastroscopy and biopsy of gastric ulcers 

Serum gastrin determination in patients with mani
festations of a severe peptic ulcer diathesis, atypical 
location ofthe ulcer, or a family his tory that suggests 
multiple endocrine adenopathy 
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19 Truncal Vagotomy 

Indications 

Patients who are having surgery for duodenal ulcer 
should generally undergo vagotomy as weIl (see also 
Chap. 18). 

Preoperative Preparation 

(See Chap. 18.) 

Pitfalls and Danger Points 

Esophageal trauma 

Splenic trauma 

Inadequate vagotomy 

Disruption of esophageal hiatus with postoperative 
hiatal hernia; gastroesophageal reflux 

Fig. 19-1 
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Operative Strategy 

Esophageal Trauma 
The best way to avoid trauma to the esophagus is by 
performing most of thc esophageal dissection under 
direct vision. Forceful, blind, finger dissection can 
be dangerous. After the peritoneum overlying the 
abdominal esophagus is incised (Figs. 19-1, 19-2, 
and 19-3), the crural musculature should be clearly 
exposed. The next vital step in this sequence is to 
develop a groove between the esophagus and the 
adjoining crux on each side. This should be done 
under direct vision, using a peanut dissector (Fig. 
19-4). Only after the anterior two-thirds of the 
esophagus has been exposed is it permissible to 
insert the index finger for encircling the esophagus. 

Fig. 19-2 

Fig. 19-3 



Fig. 19-4 

Splenie Trauma 
Splenic trauma can be prevented by avoiding any 
traction that will draw the stornach toward the 
patient's right. This traction may avulse the splenic 
capsule because of attachments between the omen
turn and the surface ofthe spleen. Consequently, all 
traction on the stornach should be applied on the 
lesser curvature side and directed toward the 
patient's feet. Avulsion of a portion of the splenic 
capsule, in the absence of gross disruption of the 
splenic pulp, does not require splenectomy. Applica
tion of Surgicel ga uze, sutures, or in some cases 
Avitene powder may control bleeding satisfactorily. 

Incomplete Vagotomy 
In the majority of cases of recurrent marginal ulcer, 
it turns out the posterior vagal trunk has not 
been divided. This trunk is gene rally the largest en
countered in the vagotomy operation. The surgeon's 
failure to locate the posterior vagus suggests an in
adequate knowledge of the anatomy of the posterior 
vagus . The right (posterior) vagal trunk is fre
quently 2 cm or more distant from the right lateral 
wall of the esophagus. It is often not delivered into 
the field by the usual maneuver of encircling the 
esophagus with the index finger. If the technique 
described below is carefully followed, this trunk will 
rarely be overlooked. 

To improve tissue-recognition skill the surgeon 
should place each nerve specimen removed from the 
vicinity of the esophagus into aseparate bottle for 
histological examination. Each boule should have a 
label indicating the anatomical area from which the 
nerve was removed. The pathological report that 
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arrives several days after the operation will serve as 
a test of the surgeon's ability at visual nerve identifi
cation. The surgeon may be surprised to find that 
four or five separate specimens of nerve have been 
removed in a complete truncal vagotomy. Frozen 
section examination is helpful but not conclusive 
because it cannot prove that alt the vagal nerve 
branches have been removed. The surgeon must 
gain sufficient skill at identifying nerve trunks in 
order to be certain that no significant nerve fiber 
remams. 

Hiatus Hernia 
Although significant hiatal hernia following vago
tomy occurs in no more than 1% - 2% of cases, this 
percentage can probably be reduced if the surgeon 
repairs any large defects seen in the hiatus after the 
dissection has been completed. It has been noted 
that the lower esophageal sphincter functions better 
when it rests upon a buttress of solid crural mus cu
lature. It may be weakened if there is a hiatal defect 
along its posterior margin. 

Operative Technique 
Incision and Exposure 
Make a midline incision from the xiphoid to a point 
about 5 cm below the umbilicus. The incision can be 
extended into the xiphocostal junction if necessary. 
Elevate the sternum 8-10 cm by means of an Upper 
Hand or Thompson retractor. Elevate the upper half 
ofthe operating table about 10°. Retract the left lobe 
of the liver in a cephalad direction utilizing either 
Harrington or Weinberg retractors. In rare instances 
the tri angular ligament has to be incised and the left 
lobe of the liver retracted to the patient's right for 
exposure. 

Using long DeBakey forceps and long Metzen
baum scissors incise the peritoneum overlying 
the abdominal esophagus (Figs. 19-1, 19-2, and 
19-3). Next, identify the muscles of the right and 
left branches of the crux. Use a peanut dissector to 
develop a groove between the esophagus and the 
adjacent crux, exposing the anterior two-thirds of 
the esophagus (Fig. 19-4). At this point insert the 
right index finger gently behind the esophagus and 
encircle it. 

Left (Anterior) Vagal Trunks 
In our experience, whereas the posterior trunk often 
exists as a single structure in the abdomen, the 
anterior vagus divides into two or more trunks in over 
50% of the cases. The main left trunk generally runs 
along the anterior wall of the lower esophagus, and 
the other branches may be closely applied to the 
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Fig. 19-5 

longitudinal muscle of the anterior esophagus. The 
major nerve branches may be accentuated by caudal 
traction on the stornach, which will make the an
terior nerves prominent against the esophagus. After 
applying Hemoclips remove segments from each of 
the anterior branches (Fig. 19-5). Any suspicious 
fibers should be removed with forceps and sent to 
the pathology laboratory for analysis. 

Identification of the Right 
(Posterior) Vagus 
The posterior vagal trunk often is situated 2 or 
3 cm lateral and posterior to the right wall of the 
esophagus. Consequently, its identification requires 
that when the surgeon's right index finger encircles 
the lowermost esophagus, going from the patient's 
left to right, the fingernail should pass over the 
anterior aorta. The finger should then go a consider
able distance toward the patient's right before the 
finger is ftexed. Then the fingernail rolls against the 
deep aspect of the right branch of the crural muscle. 
When this maneuver is completed, the right trunk, a 
structure measuring 2-3 mm in diameter, is con
tained in the encircled finger to the right of the 
esophagus (Fig. 19-6). Its identification may be 

Fig. 19-6 

going toward the celiac ganglion. Second, insert a 
finger above the left gastric artery near the lesser 
curvature of the stornach and draw the left gastric 
vessel in a caudal direction. This applies traction to 
the posterior vagus, which then stands out as astout 
cord. The right trunk rarely divides in the abdomen 
above the level of the esophagogastric junction. 

Apply a long Mixter clamp to the nerve; place 
Hemoclips above and below the clamp; remove a 
2-3 cm segment ofnerve and submit for histological 
study. 

Rotate the esophagus and inspect the posterior 
wall. At the conclusion of this step the lower 5 cm of 
esophagus should be cleared of all nerve fibers. One 
should see only longitudinal muscle throughout its 
entire circumference (Fig. 19-7). 

confirmed in two ways. First, look for a major branch Fig. 19-7 



Suture of Crural Musculature 
At this time if the hiatus admits two or more fingers 
alongside the esophagus, one or two sutures of 0 
Tevdek should be placed to approximate the muscle 
bundles behind the esophagus, taking ca re to leave 
a gap of one finger's breadth between the esophagus 
and the newly constructed hiatus. No attempt at 
fundoplication or any other antireflux procedure 
need be undertaken unless the patient had symp
toms or other evidence of gastroesophageal reflux 
and esophagitis before the operation. 

Hemostasis should be checked before going on to 
the gastric resection or drainage procedure. 

Postoperative Care 
(See Chap. 21.) 

Complications 
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Operative perforations of the esophagus must be 
carefully repaired with two layers of interrupted 
sutures. If additional exposure is needed, do not 
hesitate to extend the abdominal incision into the 
left sixth or seventh intercostal space. For additional 
security, cover the suture line with gastric wall by 
performing aNissen fundoplication when repairing 
a low esophageal te ar. 

Postoperative gastric stasis 
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Indications 
Intractable Duodenal Ulcer 
As mentioned in Chap. 18, proximal gastric vago
tomy without a drainage procedure has the smallest 
number of undesirable postoperative sequelae and 
the lowest mortality rate of any operation for duo
denal ulcer. On the other hand, the incidence of 
recurrent ulcer after this procedure may reach 10% 
over the course of a 1 O-year follow-up period. Because 
many of the complications following drainage pro
cedures and gastric resection can be extremely 
unpleasant-such as dumping, weight loss, and 
malabsorption-it may prove worthwhile to assurne 
the risk of a 10% recurrence rate to avert all these 
complications. 

Duodenal Ulcer with Hemorrhage 
When bleeding from a duodenal ulcer can be con
trolled by suture through a duodenotomy incision 
that does not transect the pylorus, proximal gastric 
vagotomy is an acceptable alternative to truncal 
vagotomy combined with either antrectomy or 
pyloroplasty. 

Duodenal Ulcer with Perforation 
In cases of early perforation, which can be easily 
controlled by plication, the addition of proximal 
gastric vagotomy helps assure the long-term cu re of 
the ulcer. 

Contraindications 
Duodenal Ulcer with Obstruction 
Although some surgeons have treated obstructing 
duodenal ulcers by performing proximal gastric 
vagotomy combined with forceful dilatation of the 
stricture, there are as yet inadequate data to support 
this combined procedure. 

Do not perform proximal gastric vagotomy for 
pyloric or prepyloric gastric ulcer, as 30% of these 
patients may experience problems with gastric em
ptying or recurrent ulcer after surgery (Jordan). 
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Preoperative Care 
Gastrointestinal X rays 

Gastric analysis 

Gastroscopy when indicated 

Nasogastric tube on morning of operation 

Pitfalls and Danger Points 
Hematoma of gastrohepatic ligament 

Incomplete vagotomy 

Damage to innervation of pyloric antrum 

Injury to spleen 

Operative Strategy 
Exposure 
Visibility of the area around the lower esophagus is 
greatly enhanced if either the Thompson or Upper 
Hand retractor is attached so that the blade under
lying the lower border of the sternum elevates the 
sternum and also draws it in a cephalad direction. 

Prevention of Hematoma and Injury 
to Gastric Lesser Curve 
Hematomas in the region of the gastrohepatic liga
ment along the lesser curve of the stornach increase 
the difficulty of identifying the terminal branches of 
the nerve of Latarjet. Furthermore, rough dissee
tion and hematomas in this area may damage the 
deserosalized muscle along the lesser curve to such 
an extent that necrosis may occur. Although this 
has been reported in less than 0.3% of the cases 
surveyed, it is probable that this complication, which 
is often fatal, can be prevented by gentle dissection 
and avoidance of hematomas. Resuturing the peri
toneum produces inversion of the deserosalized por
tion of the lesser curve. This also helps prevent 
perforation in this region. 

Preserving Innervation of Antrum 
Both the anterior and posterior nerves of Latarjet 
terminate in a configuration resembling the foot of a 



crow. As described below, the crow's-foot portion of 
these nerves maintains the innervation ofthe an trum 
and pylorus and ensures adequate emptying of the 
stomach. 

Adequacy of Proximal Vagotomy 
Hallenbeck et al. demonstrated that the incidence 
of recurrent postoperative ulcer dropped markedly 
when they extended the dissection so that the lower 
esophagus was completely freed of any vagal inner
vation. This required meticulous removal ofall nerve 
branches reaching the lower 5-7 cm ofthe esophagus 
and the proximal stomach. Grassi noted that one 
reason the proximal vagotomy technique fails is that 
surgeons sometimes overlook a branch leading from 
the posterior vagus nerve to the posterior wall of 
the upper stomach. He named this the "criminal 
nerve." Ifall the vag al nerve branches that enter the 
distal esophagus or proximal stomach are divided, 
interruption ofthe criminal nerve will be included in 
the dissection. 

Postoperative Gastroesophageal 
Reflux 
Sank er et al. and Temple and McFarland have 
observed that the lower esophageal sphincter may 
become incompetent following proximal gastric 
vagotomy because of the extensive dissection that 
must be done in the region of the esophagogastric 
junction. To prevent postoperative gastroesophageal 
reflux, Sanker has recommended that posterior 
gastropexy be done routinely with proximal gastric 
vagotomy. Although we have not routinely added a 
step to the proximal gastric vagotomy operation 
aimed at preventing reflux, this step should certainly 
be included for those patients who have shown pre
operative evidence of gastroesophageal reflux. 
Whether this step should be the modified posterior 
gastropexy recommended by Sanker or the operation 
developed by Hill or by Nissen depends on the 
operative findings and the experience ofthe surgeon. 

Operative Technique 
Incision and Exposure 
With the patient supine, elevate the head of the 
operating table 10°_15°. Make a midline incision 
from the xiphoid to a point 5 cm below the umbilicus. 
Insert an Upper Hand or Thompson retractor to 
elevate the lower sternum about 8-10 cm. Insert a 
self-retaining retractor of the Balfour type without 
excessive tension to separate the margins of the 
incision. Depending on the patient's body habitus, 
use either a Weinberg or Harrington retractor to 
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elevate the left lobe of the liver above the esophageal 
hiatus. On rare occasions this exposure may not be 
adequate, and the triangular ligament of the left lobe 
of the liver may have to be divided, with the left lobe 
retracted to the patient's right. 

Identification of Right and Left 
Vagal Trunks 
Expose the peritoneum overlying the abdominal 
esophagus and transect it transversely, using a long 
Metzenbaum scissors and DeBakey forceps. Extend 
the peritoneal incision to uncover the muscular fibers 
of the crura surrounding the esophageal hiatus (see 
Figs. 19-1, 19-2, and 19-3). Separate the anterior 
two-thirds of the circumference of the esophagus 
from the adjacent right and left crux of the dia
phragm, using scissors and peanut-sponge dissection 
under direct vision (see Fig. 19-4). Thereupon, 
encircle the esophagus with the right index finger. 

Because the right (posterior) vagus nerve is fre
quently 2 cm or more away from the esophagus, a 
special maneuver should be employed to ins ure that 
the index finger includes this vagal trunk in its 
encircling motion. In order to accomplish this, pass 
the right index finger behind the esophagus, begin
ning in the groove between the left branch of the 
crux and the left margin ofthe esophagus. Then pass 
the fingernail along the anterior wall ofthe aorta and 
curve it anteriorly along the posterior aspect of the 
right side of the diaphragmatic crux. The fingertip 
then enters the operative field adjacent to the right 
crux. As a result of this maneuver, the index finger 
almost invariably will contain both vagal trunks in 
addition to the esophagus. The right vagus gene rally 
is considerably larger than the left and is almost 
always a single trunk. Encircle it with narrow umbil
ical tape to which a hemostat is attached. The 
left (anterior) vagus can be identified generally at 
the right anterior surface of the tower esophagus. 
Encircle it in a similar fashion with narrow umbilical 
tape. 

Identification of Crow's Foot 
Pass the left index and middle fingers through an 
avascular area of the gastrohepatic omentum and 
enter the lesser sac. This enables the nerves and 
blood vessels along the lesser curvature of the stom
ach to be elevated and put on stretch. The anterior 
nerve of Latarjet, which is the termination of the left 
vagus trunk as it innervates the anterior gastric wall, 
can be seen through the transparent peritoneum 
adjacent to the lesser curvature of the stomach. 
It intermingles with terminal branches of the left 
gastric artery, which also go to the lesser curvature. 
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Ant. nerve 
of La taljet --:-?;~:;...~t.l\ 

Fig.20-1 

As the nerve of Latarjet reaches its termination, 
it divides into four or five branches in a configura
tion that res em bl es a crow's foot. These terminal 
branches innervate the distal 6- 7 cm of antrum and 
pylorus; they should be preserved (Figs. 20-1 and 
20-2a). 

Dissection of Anterior 
Nerve ofLatarjet 
After identifying the crow's foot, insert a Mixter 
right-angle elamp beneath the next cephalad branch 
of the nerve and the accompanying blood vessels 
(Fig. 20-2b). This branch is 6-7 cm cephalad to 
the pyloric musele. After the elamp has broken 
through the peritoneum on both sides of these struc
tures, divide them between Adson hemostats and 
carefully liga te with 4-0 silk (Fig. 20-2c). Alterna
tively, each branch may be doubly ligated before 

being divided. Repeat the same maneuver many 
times, ascending the lesser curvature of the stornach 
and taking ca re not to inelude more than one branch 
in each hemostat. In order to preserve the innerva
tion of the antrum, the hemostats must be applied 
elose to the gastric wall so as not to injure the main 
trunk of the nerve of Latarjet. Great care should be 
taken not to tear any of these small blood vessels, as 
they te nd to retract and form hematomata in the 
gastrohepatic ligament, obscuring the field of dissec
tion. This is a particular hazard in obese patients. 
Trauma to the musculature ofthe gastric wall should 
be avoided, as this area of lesser curvature is not 
protected by a layer of serosa. 

Continue the dissection of the anterior layer of the 
gastrohepatic ligament until the main trunk of the 
left vagus nerve is reached. Retract this trunk toward 
the patient's right by means ofthe umbilical tape. At 
the conelusion of the dissection, the left vagus nerve 



Fig. 20-2a 

should be completely separated from the wall of 
the esophagus for a distance of 6- 7 cm above the 
esophagogastric junction. Any small nerve branch
ing from the vagus nerve to this portion of the 
esophagus should be divided. In this fashion all the 
branches from the left vagus to the stornach are 
interrupted, with the exception of those innervating 
the distal an trum and pylorus. Preserve the hepatic Fig. 20-2b 
branch of the vagus trunk also, for it leaves the lei 
vagus and goes to the patient's right on its way to the 
liver. 

Dissection of Posterior 
Nerve of Latarjet 
Now delineate the posterior leaflet of the gastro
hepatic omen turn as it attaches to the posterior 
aspect of the lesser curvature of the stomaeh. Again, 
the crow's foot should be identified and preserved. Fig. 20-2c 
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Fig. 20-3 

I 

Fig.20- 4 

Each branch of the left gastric artery and vein, 
together with each terminal branch of the posterior 
nerve of Latarjet, should be individually isolated, 
doubly elamped, divided, and liga ted (Fig. 20-3). 
Take ca re to make this division elose to the gastric 
wall in order to preserve the main nerve of Latarjet. 
Continue this dissection in a cephalad direction 
until the previously identified right vagal trunk can 
be seen alongside the distal esophagus. When this 
dissection has been properly completed, it will be 
evident that the right vagus nerve and the gastro
hepatic ligament are situated far to the right of 
the completely bare lesser curvature. Now dissect 
away the posterior aspect of the esophagus from the 
posterior vagus nerve for a distance of 7 cm above 
the esophagogastric junction so that no branches 
from this trunk may reach the stornach by way ofthe 
distal esophagus. 

Pay special attention to the criminal nerve de
scribed by Grassi, which is a branch of the posterior 
vagal trunk passing behind the esophagus to the 
posterior wall of the gastric cardia. If the surgeon's 
left hand can be passed between the freed vagal 
trunks and the distal esophagus as well as the gastric 
fundus, this would help insure that the extent of the 
dissection has been adequate. In addition, carefully 
inspect the longitudinal musele fibers of the distal 
esophagus. Any ti ny fibers resembling nerve tissue 
should be divided or avulsed from the musculature 
throughout the circumference of the lower 7 cm of 
esophagus (Fig. 20-4). 

Repair of Lesser Curvature 
Repair the deserosalized portion of the lesser curva
ture using interrupted 4-0 silk sutures to approxi
mate the peritoneum over the denuded gastric 
musculature (Fig. 20-5). 

Close the abdominal incision in the usual fashion, 
without drainage. 

Postoperative Care 

Continue nasogastric suction and intravenous fluids 
for 48 hours. At the end of this time the patient 
generally is able to tolerate the postgastrectomy type 
of diet. Usually the postoperative course is unevent
ful, and undesirable postoperative gastric sequelae, 
such as dumping, are distinctly uncommon. 

Complications 

One complication, which seems to be unique to 
proximal gastric vagotomy, is necrosis of the lesser 
curvature. Although this is quite rare (0.3% of all 
proximal gastric vagotomy operations), it is often 



Fig. 20-5 

fatal when it occurs. It probably results from trauma 
or hematoma of the gastric wall in an area that lacks 
serosa. Prevention requires accurate dissection. It 
is hoped that reperitonealization of the lesser curva
ture by suturing (Fig. 20-5) will also help avoid this 
complication. Treatment requires early diagnosis 
and resection. 
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21 Pyloroplasty, Heineke-Mikulicz 

Indications 

This operation is gene rally performed for the surgi
cal treatment of duodenal ulcer in the poor-risk 
patient, especially one undergoing emergency sur
gery for massive hemorrhage (see Chap. 18). 

Preoperative Preparation 
(See Chap. 18.) 

Pitfalls and Danger Points 
Suture line leak 

Inadequate lumen 

Operative Strategy 
Even if fibrosis and inflammation of the duodenum 
are present, as they may be in severe ulcer disease, 
in most cases a Heineke-Mikulicz pyloroplasty is 

Fig. 21-1 
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feasible. When the duodenum appears too inflexible 
to allow the performance of this procedure, the 
Finney pyloroplasty or gastrojejunostomy should 
be elected. These latter two operations, although 
slightly more complicated than the Heineke
Mikulicz, give assurance of producing an adequate 
lumen for gastric drainage. 

Another method of assuring an adequate lumen 
in the pyloroplasty is to use a one-layer suture 
line for the Heineke-Mikulicz pyloroplasty. This 
prevents the inversion of an excessive amount of 
tissue. 

Covering the pyloroplasty suture line with 
omentum is important for two reasons: I) This step 
helps prevent leakage from the one-Iayer suture line. 
2) Adhesions between the suture line and the under
surface of the liver may cause angulation and partial 
obstruction unless omentum is used to separate 
these two structures. 



Operative Technique 
Kocher Maneuver 
In the majority of cases a pyloroplasty requires a 
Kocher man eu ver to provide maneuverability of the 
tissues. This is accomplished by grasping the peri
toneum lateral to the duodenum with forceps and 
making an incision in this peritoneallayer. Alterna
tively, in many patients the surgeon's index finger 
may be insinuated behind the common bile duct and 
portal vein, pointing toward the ampulla of Vater. 
The finger then slides toward the patient's right. 
Overlying the fingertip is not only a thin layer of 
peritoneum but also an avascular lateral duodenal 
ligament that attaches the duodenum to the under
lying retroperitoneal structures. Incise the peri
tone al layer either with scissors or electrocautery, 
then stretch the lateral duodenal ligament with the 
fingertip and divide it similarly. It is rarely necessary 
to mobilize the hepatic flexure to perform a complete 
Kocher maneuver (see Figs. 7-14, 7-15, and 7-16). 

Pyloroduodenal Incision 
Make a 5-cm in cis ion across the lower antrum, the 
pyloric sphincter, and the proximal duodenum, with 
the incision centered on the pyloric muscle (Fig. 
21-1). Apply a Babcock clamp to the cephalad and 
one to the ca ud al cut ends of the pyloric sphincter 
and draw apart the two Babcock clamps. Transfix 
any bleeding points either with 4-0 chromic catgut 
suture-ligatures or with careful electrocoagulation. 
Close the in cis ion transversely, which will provide a 
patulous lumen for gastric drainage. 

Suture of Pyloroplasty 
Use one layer of sutures to prevent excessive tissue 
inversion. Most techniques call for a through-and
through suture. As the gastric wall is much thicker 
than the duodenal, it is difficult with this type of 
technique to prevent eversion of mucosa between 
the sutures. Consequently, we prefer either a deep 
"seromucosal" (see Fig. B-16) or interrupted 
Lembert sutures of 4-0 silk. Insert the first suture at 
the midpoint ofthe suture line (Fig. 21-2). Proceed 
with the closure from one corner to the midpoint and 
then from the other corner to the midpoint, inverting 
just enough of the seromuscular coat to prevent any 

Fig.21-2 
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Fig.21-3 

outpouching of mucosa between the sutures (Figs. 
21-3 and 21-4). 

Then suture omentum loosely over the pyloro
plasty to prevent adhesions to the undersurface of 
the liver. 

Fig.21-4 

Stapling of Pyloroplasty 
Instead of suturing the pyloroplasty incision as de
scribed above, apply Allis clamps to the incision, 
approximating the tissues in eversion, mucosa to 
mucosa. Then apply the TA - 55 device to the everted 
tissues just deep to the line of Allis clamps (Fig. 
21-5). It should be loaded with 4.8-mm staples in 
most cases. Fire the staples. Excise redundant 
tissue with a scalpel and lightly electrocoagulate the 
everted mucosa, and remove the TA-55 instrument. 
Carefully inspect the staple line to be sure satisfac
tory "B" staple formation is carried out (Fig~ 21-6). 
Bleeding points may be controlled by conservative 
electrocoagulation ar sutures of 4-0 PG. Place 
omenthum over this stapled closure. 

Postoperative Care 

Administer nasogastric suction far 1-3 days. 

Complications 

Complications following this operation are rare, 
although delayed gastric emptying occurs occasion
ally, as does suture-line leakage. Dumping symptoms 
may occur. 

Reversal of Pyloroplasty or 
Gastrojejunostomy 

About 1 % or 2% of patients who have undergone 
truncal vagotomy and pyloroplasty or gastro
jejunostomy will develop severe symptoms of dump
ing, diarrhea, or bilious vomiting of such severity 
that surgical correction may be indicated. Animal 
experiments have demonstrated that the gastric 
motility defect resulting following vagotomy returns 
toward normal in 1 or 2 years' time. Martin and 
Kennedy described reconstruction of the pylorus in 
9 patients who had a Heineke-Mikulicz pyloroplasty 
and 3 who had a Finney pyloroplasty. There was 
marked improvement in three-fourths of those 
patients whose complaint was dumping and diar
rhea. Green et al. closed gastrojejunostomies in 
19 patients. None of these patients suffered gastric 
retention following closure ofthe gastrojejunostomy, 
and 70% of them had good results. 

Thus, it appears that one can surgically reverse a 
pylaroplasty by reopening the transverse incision, 
identifying both cut ends of the pyloric sphincter, 
reapproximating the sphincter by interrupted 
sutures, and then closing the incision in a longi
tudinal direction, thereby restoring the normal 
anatomy. In the case of gastrojejunostomies, surgical 
revers al requires that the attachment between the 



Fig.21-5 

stornach and the jejunum be transected. Then elose 
the incisions in the greater curvature ofthe stornach 
and in the jejunum. Although we have had no 
occasion to perform this operation in our practice, it 
appears from the reports noted above that 1-2 years 
after the pyloroplasty or gastrojejunostomy and 
vagotomy have been performed, gastric motility 
is adequate to tolerate reversal of the drainage 
procedures. 
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Fig. 22-1 

Fig. 22-2 
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Pyloroplasty, Finney 

) 

Indications 

Pyloroplasty is performed to provide gastric drain
age following vagotomy. 

Preoperative Preparation 
(See Chap. 18.) 

Operative Strategy 
Unlike the gastroduodenotomy incision made for the 
Heineke-Mikulicz pyloroplasty, wh ich is in the an
terior midline, for the Finney pyloroplasty the gas
troduodenal incision is kept elose to the greater 
curvature side of the stornach and the pancreatic 
side of the proximal duodenum (Fig. 22 -1). If the 
incision is not made in this manner, there will be 
excessive tension on the anterior suture line. 

Operative Technique 
Kocher Maneuver 
Make a Kocher maneuver to mobilize the first and 
second portions of the duodenum. 

Pyloroduodenal Incision 
Insert a layer of interrupted 4-0 silk Lembert su
tures to approximate the greater curvature of the 
stornach to the superior portion of the proximal 
duodenum. These sutures should be inserted fairly 
elose to the greater curvature of the stornach and 
fairly elose to the junction of the duodenum and 
pancreas. Continue this suture line for a distance of 
5-6cm from the pylorus (Fig. 22-1). 

When the sutures have been tied, make an in
verted "U" -shaped incision along a line 5-6 mm 
superficial to the suture line (Fig. 22-1). Carry this 
incision through the full thickness of the pyloric 
sphincter. After the incision has been made, the 
mucosal surface of both the gastric antrum and 
duodenum can easily be seen. 



Completion of Suture Line 
Begin the mucosal suture at the inferior surface of 
the divided pyloric sphincter. Pass a needle armed 
with 3-0 atraumatic PG through the fuH thickness 
of stornach and duodenum at the pyloric sphincter 
and tie it (Fig. 22-2). Continue the suture in a 
caudal direction as a continuous locked stitch until 
the lowermost portion of the incision is reached. 
Then pass the needle from inside out on the stornach 
side. Approximate the anterior mucosal layer by 
means of a continuous ConneH or continuous Cush
ing suture (Fig. 22-3), which should be terminated 
when the cephalad end of the incision is reached. 
Close the anterior seromuscular layer by means 
of interrupted 4-0 silk Lembert sutures (Fig. 22-
4). At the conclusion the lumen should admit two 
fingers. 

Postoperative Care 

Same as for Heineke-Mikulicz pyloroplasty (see 
Chap. 21). 

Complications 

Same; as for Heineke-Mikulicz pyloroplasty (see 
Chap. 21). 
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23 Gastrojejunostomy 

Indications 

Gastrojejunostomy is performed to assure gastric 
drainage following vagotomy, when the duodenum 
is too inftamed or fibrotic to permit a pyloroplasty. 

In patients who have inoperable carcinoma of 
the pancreas that oceludes the duodenum, gastro
jejunostomy will successfully bypass the obstruction. 
Routine vagotomy is not necessary, as these patients 
have a short life expectancy, and marginal ulcers do 
not often occur following gastrojejunostomy for 
pancreatic carcinoma. 

Preoperative Preparation 
(See Chap. 18.) 

Pitfalls and Danger Points 
Postoperative gastric bleeding 

Anastomotic obstruction 

Operative Strategy 
Traditionally, gastrojejunal anastomoses have been 
placed on the posterior wall of the antrum in the 
hope they will improve drainage. Posterior drainage 
is dependent drainage only when the patient is Iying 
in bed ftat on his or her back. It is questionable, 
however, whether the average patient spends enough 
ho urs in this position during sleep to warrant the 
additional difficulty ofplacing the gastrojejunostomy 
in posterior location. We prefer to do an anterior 
gastrojejunostomy along the greater curvature ofthe 
an trum, situated no more than 5- 7 cm from the 
pylorus. 

Operative Technique 
Incision 
Make a midline inClSlon from the xiphoid to the 
umbilicus. In cases of duodenal ulcer, carry out 
vagotomy as described above. 
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Freeing the Greater Curvature 
Beginning at a point about 5 cm proximal to the 
pylorus, doubly elamp, divide, and individually 
liga te the branches of the gastroepiploic vessels on 
the greater curvature of the stornach, separating the 
greater omenturn from the greater curvature of the 
stornach for a distance of 6-8 cm. 

Gastrojejunal Anastomosis 
Identify the ligament ofTreitz and bring the jejunum 
in an antecolonic fashion, going from the patient's 
left to right. Make a longitudinal scratch mark with 
the back of a scalpel blade on the antimesenteric 
border of the jejunum, beginning at a point no more 
than 12-15cm from the ligament of Treitz. The 
scratch mark should be 5 cm in length. This will 
mark the eventual incision into the jejunum for the 
anastomosis. 

Because of the large size of the anastomosis, con
tinuous suture material is quite satisfactory in this 
situation. After freeing a 6-cm segment of greater 
curvature from omen turn, initiate (elose to the 
greater curve) a continuous Lembert suture of 
atraumatic 3-0 PG on the left side of the anastomo
sis and approximate the seromuscular coats of the 
stornach. and jejunum for a distance of about 5 cm 
(Fig. 23-1). Lock the last posterior Lembert suture. 
Then make incisions, 5 cm long, on the antimesen
teric border of the jejunum and along the greater 
curvature of the stornach. Begin approximating the 
posterior mucosal layer at the midpoint of the inci
sion, utilizing 3-0 PG doubly armed with straight 
needles. Insert and tie the first suture. Continue the 
suture toward the patient's left as a continuous 
locked suture, penetrating both mucosal and 
seromuscular coats. Terminate it at the left lateral 
margin of the incision. At this time with the second 
needle initiate a similar type stitch from the midpoint 
to the right lateral margin of the incision (Fig. 
23-2a). Approximate the anterior mucosal layer 
by means of a continuous Connell or continuous 
Cushing-type stitch. The two sutures should meet 
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Fig.23-2b 
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Fig.23-3 



Fig.23-4 

anteriorly near the midline and be tied to each other 
(Fig.23-2b). 

Close the anterior seromuscular layer with the 
same curved needle that was utilized for the posterior 
layer. This should progress as a continuous Lembert 
suture (Fig. 23-3) from the right lateral margin 
of the anastomosis toward the left lateral margin. 
Terminate the suture by tying it to itself(Fig. 23-4). 
The anastomosis should admit two fingers. 

Operative Technique: Gastrojejunostomy by Stapling 197 

Operative Technique: 
Gastrojejunostomy by Stapling 
Clearing the Greater Curvature of 
theStomach 
Clear the greater curvature of the stornach by dis
secting away the omenturn as described above. 

Application of the GIA 
Identify the proximal jejunum and bring it to an 
antecolonic position as described above. With the 
electrocautery make a stab wound on the antimesen
teric side of jejunum at a point 12-15 cm from the 
ligament ofTreitz. Make a second stab wound along 
the greater curvature of the stornach at a point about 
10 cm from the pylorus. Insert one fork of the GIA 
device into thejejunum and one fork into the stornach 
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Fig. 23-5 

Fig. 23-6 

(Fig. 23-5) . Align the jejunum so that its anti
mesenteric border is parallel to the fork of the GIA 
and lock the device. Check the proposed gastro
jejunal staple line to insure that the forks ofthe GIA 
include no tissue other than stomach and jejunum. 
Now fire the GIA and remove it. 

Apply an Allis clamp to the anterior termination 
ofthe GIA staple line. Apply a second Allis clamp to 
the posterior termination of the GIA staple line. 
Inspect the GIA staple line carefully for bleeding. 

Control any bleeding point, either by cautious elec
trocoagulation or by the insertion of 4-0 PG 
atraumatic suture-ligatures. 

Closure of Stab Wound 
Approximate the remaining defect in the anastomo
sis in an everting fashion by applying several Allis 
clamps. Apply the TA-55 stapler deep to the Allis 
clamps. If the gastric wall is of average thickness use 
3.5-mm staples: otherwise, the larger size will be 



necessary. Fire the TA-55 stapler and excise the 
redundant tissue with a Mayo scissors. Lightly 
electrocoagulate the everted mucosa and remove the 
stapling device. The lumen should admit two fingers 
without difficulty. PI ace a 4-0 seromuscular 
Lembert suture to fix the stomach to the jejunum 
on the right lateral margin of the newly stapled 
anastomosis (Fig. 23-6). 

Postoperative Care 

Administer nasogastric suction for 1-3 days. 
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Complications 

Gastric bleeding is a rare complication, occurring in 
1 %-2% of the cases. Anastomotic leakage and ob
struction are even less common than gastric bleeding. 



24 Gastrectümy für Peptic Ulcer 

Indications 
(See Chap. 18.) 

Preoperative Preparation 
(See Chap. 18.) 

Pitfalls and Danger Points 
Inadequate duodenal stump closure 

Trauma to pancreas resulting in postoperative acute 
pancreatitis 

Incomplete removal of distal antrum 

Splenic trauma 

Laceration ofcommon bile duct or ampulla ofVater 
during ulcer dissection 

Inadequate lumen in gastroduodenal anastomosis 
(Billroth I) with postoperative obstruction 

Inadvertent gastroileostomy (Billroth II) 

Excessive length of afferent limb (Billroth II) 

Operative Strategy 
Duodenal Stump 
Most of the serious postoperative complications of 
gastric surgery involve a failure of the duodenal 
stump closure. This leads to disruption and duo
denal fistula or trauma to the pancreas, which results 
in acute pancreatitis. Because these complications 
result from persistent efforts to dissect the duo
denum away from the pancreas when there is ad
vanced fibrosis surrounding a penetrating duodenal 
ulcer, the simplest means ofpreventing trouble is for 
the surgeon to become aware early in the operation 
that the duodenal dissection is fraught with danger. 
When the difficult duodenum is identified early in 
the course of operation, either vagotomy with drain
age procedure or proximal gastric vagotomy should 
be performed. If as a result of poor judgment the 
surgeon gets into difficulty after having broken into 
a posterior penetrating duodenal ulcer, he or she 
should be aware of the Nissen technique and the 
Cooper modification of it, as weil as the procedure 
of catheter duodenostomy. These procedures, de-
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scribed below, can prove to be lifesaving. A success
ful Nissen maneuver, however, requires that the 
anterolateral wall ofthe duodenum be pliable and of 
fairly normal thickness. If this wall is shrunken and 
contracted with fibrosis or acutely inftamed, it may 
not be suitable for inversion into the pancreas by the 
Nissen-Cooper method. 

Catheter Duodenostomy 
In any case, a surgeon who doubts the security ofthe 
suture line after having closed the duodenal stump 
should insert a catheter into the duodenum for post
operative decompression. This provides a valuable 
safety valve and prevents disruption ofthe duodenal 
suture line in most instances. 

Marginal Ulcer 
Among the causes of postoperative marginal ulcer is 
the erroneous transection of the antrum proximal to 
the pylorus, thereby leaving antral mucosa in con
tact with the alkaline bilious secretions. Although an 
error ofthis type is not committed in the presence of 
normal anatomy, this mistake is indeed possible 
when the area is obscured by inftammation and 
fibrosis. When the landmarks ofthe pyloric sphincter 
are obscured, the surgeon should use frozen section 
biopsy to confirm the absence of antral mucosa at 
the cut end of the duodenal stump. If the line of 
transection is indeed in the duodenum, Brunner's 
glands will be seen by the pathologist. 

Splenie Trauma 
Hemorrhage from the spleen is most frequently the 
result of traction along the greater curvature of 
the stornach. This results in avulsion of a portion 
of the splenic capsule adherent to the greater 
omenturn. If downward traction is necessary, it 
should be applied to the lesser curvature. We have 
reported that when a portion of splenic capsule has 
been avulsed, it can generally be managed by direct 
press ure over a sheet of Surgicel gauze. 

Ligating the Bleeding Point in 
Duodenal Ulcer 
The most common source of bleeding in patients 
who undergo emergency surgery for massive hemor-
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rhage is a posterior duodenal ulcer eroding into 
the gastroduodenal artery (Fig. 24-1). When the 
defect in this artery is identified, it should be closed 
by inserting three mattress sutures of 2-0 silk. 
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This should be done so as to interrupt the artery 
proximal, distal, and deep to the bleeding point. 
The ·arterial anatomy of the stomach and the 
proper ligation of a bleeding point in the gastro-
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Fig. 24-2 

Fig. 24-3 

duodenal entery is illustrated in Figs. 24-2 and 
24-3. 

A voiding Postoperative 
Wound Infection 
Patients who undergo resective procedures for ulcer 
in the presence of chronic obstruction or massive 
hemorrhage are more prone to develop postoper
ative wound infection than are patients who undergo 
elective surgery for duodenal ulcer. The former group 
should receive perioperative systemic antibiotics and 
antibiotic irrigation of the abdominal cavity and 
the wound at the conclusion of the anastomotic 
procedure. 

Operative Techniques: 
Bdlroth land 11 

Incision 
The incision should be midline, from the xiphoid to 
a point 5 cm below the umbilicus. Use an Upper 
Hand or Thompson retractor to elevate the lower 
margin of the sternum and a Harrington to elevate 
the lower surface of the liver. Perform a vagotomy 
when indicated (see Chap. 19). 

Evaluation of Duodenal Pathology: 
Control of Bleeding Ulcer 
In many cases, characteristic findings from the pa
tient's his tory and radiographic studies, as weil as 

preoperative endoscopic visualization of the duo
denum, make it unnecessary to open the duodenum 
to confirm the accuracy of the diagnosis of ulcer. 

In the presence of active ulcer bleeding, a lon
gitudinal incision across the pylorus and into the 
proximal 3 cm of the duodenum will generally pro
vide good visualization of a posterior ulcer that is 
penetrating into the gastroduodenal artery. This 
artery should be transfixed with sutures of 2-0 
cotton proximal and distal to the bleeding point. In 
addition, a suture should be placed deep to the 
bleeding point (Fig. 24-3) in order to occlude 
a hidden posterior branch of the gastroduodenal 
artery. This branch, generally the transverse pan
creatic artery may produce retrograde bleeding fol
lowing an apparently successful proximal and distal 
ligation of the gastroduodenal artery. According to 
Berne and RosofT, the failure to include all the 
branches in the operative ligatures will not become 
apparent unless the surgeon plucks the thrombus 
out ofthe lumen ofthe ulcerated artery to determine 
whether control of hemorrhage is complete. 

It is not easy, when viewing the duodenum from 
its anterior aspect to evaluate the potential difficulty 
of dissecting the posterior wall of the duodenum ofT 
the pancreas. Just how difficult the procedure may 
be will not be known until the posterior dissection is 
initiated. One should pay attention, however, to the 
quality and ftexibility of the anterior wall of the 
duodenum. If the wall is soft and maneuverable, it 
will be useful should a Nissen-type stump closure 
become necessary. A markedly fibrotic, rigid, or 
edematous anterior wall indicates that closing the 
stump will be difficult. Marked edema or scarring 
in the region of the pylorus, pancreas, and hepa
toduodenal ligaments is a relative contraindication 
to gastrectomy. 

When the surgeon is uncertain ofthe nature ofthe 
pathology, a short incision may be made in the 
proximal duodenum in order to visualize the ulcer 
pathology. This will enable the surgeon to make a 
more accurate estimate of the technical expertise 
required to perform the resection. When in doubt, it 
is better to perform a vagotomy and a drainage 
procedure or proximal gastric vagotomy rather than 
a heroic duodenal dissection, for fatal duodenalleak
age or acute pancreatitis may follow the dissection. 

Disseetion of Greater Curvature 
Incise the avascular portion of the gastrohepatic 
ligament to the right of the lesser curvature and pass 
the left hand behind the lesser curvature and antrum 
of the stomach, emerging deep to the gastroepiploic 
arcade along the greater curvature of the stornach 
(Fig. 24-4). This manuever serves to elevate the 



Fig.24-4 

greater omenturn from the underlying mesocolon, 
which contains the middle colic artery. Isolate the 
branches going from the gastroepiploic arcade to the 
greater curvature of the stornach, then doubly clamp 
and divide each. Continue this process up along the 
greater curve of the stornach until the halfway point 
between the pylorus and the diaphragm is reached 
(Fig.24-5). 

Next dissect the distal segment of the gastro
epiploic arcade from the antrum. The distal 4 cm 
of this dissection should be done with care, as a 
number of fragile veins in the vicinity of the origin 
of the right gastroepiploic vessels may easily be 
tom. While the dissection of the greater curvature is 
under way, it is important simultaneously to divide 
the congenital avascular attachments between the 
back wall of the antrum and the pancreas. The 
completion of this dissection frees the entire distal 
half of the gastric greater curvature. 

Division of Left Gastric Vessels 
Select a point on the lesser curvature about half
way between the esophagogastric junction and the 
pylorus. This serves as a reasonably good approxi
mation of the upper margin of the antral mucosa. 
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Fig. 24-5 

Insert a large hemostat between the lesser curvature 
and the adjacent vascular bundle, which should be 
divided between additional hemostats. PI ace two 
ligatures, consisting of either 0 silk or a double 
strand of2-0 silk, on the proximal side and another 
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Fig.24-6a 

one on the specimen side (Figs. 24-6a and 24-6b). 
Preferably there will be at least al-ern stump of left 
gastric artery beyond the cotton ties. This ligated 
pediele should be carefully inspected for hemostasis, 
as occasionally the bulky nature of the ligature per
mits a triekle of blood to continue through the 
lumen ofthe artery. Several additional small venous 
branches to the lesser curvature may require indi
vidual ligatures, as they may get torn during the 
insertion of the mass ligatures. 

Division of Stoma eh 

If vagotomy is adequate, no more than 50% of the 
stornach need be removed (Fig. 24-7). This is 
accomplished by applying Allen elamps for a dis
tance of 3 or 4 cm, at an angle 90° to the greater 
curvature of the stomaeh. The amount of stornach 
in the Allen elamp should equal the width of the 
gastrojejunal or gastroduodenal anastomosis that 
will be performed in a subsequent step. 

After the gastric wall has been incised midway 
between these two elamps, apply a T A-90 Auto 
Suture stapler at a somewhat cephalad angle to elose 
the lesser curvature portion of the residual gastric 
pouch (Fig. 24-8). Now fire the stapler. Place 
another Allen elamp opposite the stapler and divide 

Fig. 24-6b 

the stapling device (Fig. 24-9a) . Invert the stapled 
portion of gastric pouch, using a layer of interrupted 
4-0 silk Lembert sutures (Fig. 24-9b). Apply a 
gauze pad over the exposed mucosa on the specimen 
side and fix it in place with umbilical-tape ligatures, 
leaving the Allen elamps in position. 

the gastric tissue flush with the stapler. Lightly 
electrocoagulate the gastric mucosa before removing Fig. 24-7 
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Fig.24-9a Fig.24-9b 
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Fig.24-1O 

Fig. 24-11 

When a stapling device is not used, the lesser 
curvature should be divided between Allen clamps 
(Fig. 24-10) and then closed in severallayers. For 
the first layer use 3-0 PG on a straight intestinal 
needle. Initiate this suture on the lesser curvature of 
the gastric pouch just beneath the Allen clamp. 
Then pass the straight needle back and forth beneath 
the Allen clamp to make a basting stitch, terminat
ing it at the base of the Allen clamp (Fig. 24-11) . 
After trimming off excess gastric tissue (Fig. 24-12) 
remove the Allen clamp, return the same suture to 
its point of orgin as a continuous locked suture (Fig. 
24-13), and tie it to its point of origin. This will 
complete hemostasis of this suture line. Then invert 
the mucosa, using one layer of interrupted 4-0 silk 
Lembert sutures (Fig. 24-14). 
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Fig. 24-12 Fig. 24-14 

Fig.24-13 
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Duodenal Dissection in Absence of 
Advanced Pathology 
Identify, ligate, and divide the right gastric artery 
(Fig. 24-15) . 

Apply traction to the specimen in an anterior 
direction to expose the posterior wall of the duo
denum and the anterior surface of the pancreas. Five 
or six blood vessels of small size can usually be 
identified going from the pancreas to the back wall of 
the duodenum. Divide each between Crile hemostats 
and ligate each with 3-0 or 4-0 silk. If there has 
been some scarring in this area, the stump of a small 
artery may retract into the substance of the pan
creas. In such a case it is prudent to control the 
bleeding with a mattress suture of 4-0 silk. After 
l.5 cm of the posterior duodenal wall has been freed 
from the underlying pancreas, dissection may be 
discontinued, as this is adequate either for turning in 
the duodenal stump or for gastroduodenal end-to
end anastomosis. In any case, the disseetion should 

Fig. 24-15 

always be in a plane very elose to the posterior wall 
of the duodenum. 

Division of Duodenum 
Apply an Allen elamp immediately distal to the 
pylorus and transect the duodenum flush with the 
elamp, which should be left on the specimen (Fig. 
24-16). Before discarding the specimen, remove the 
elamp and inspect the distal end of the specimen to 
ascertain that a rim of duodenal mucosa has been 
removed. This will help assure that there is no 
remaining antral mucosa left behind in the duodenal 
stump. If there is still a question, the presence or 
absence of the an trum should be confirmed by frozen 
section examination ofthe distal end ofthe specimen. 

Insert an index finger into the duodenal stump in 
order to check the location of the ampulla of Vater. 
The ampulla is situated on the posteromedial aspect 
of the descending duodenum at a point approxi
mately 7 cm behind the pylorus. Occasionally the 



Fig.24-16 

orifice of the duct of Santorini can also be pal
pated along the back wall of the duodenum. If the 
duodenal dissection has not continued beyond the 
gastroduodenal artery, there need be no concern 
about damage to either the duct of Santorini or the 
main pancreatic duct. When the dissection con
tinues beyond this point, special attention must be 
paid to these structures . When the duct of Santorini 
is divided, the open duct must be closed with a 
nonabsorbable suture-ligature. Ir the ampulla has 
been divided inadvertently and is separated from the 
duodenum, it should be reimplanted into the duo
denal stump or into a Roux-en-Y segment of the 
JeJunum. 
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Billroth I Gastroduodenal 
Anastomosis 
When at least 1 cm of healthy posterior duodenal 
wall is available, a routine type of gastroduodenal 
anastomosis should be constructed. The Allen clamp 
previously applied to the unsutured portion of the 
gastric pouch should contain a width of stornach 
approximately equal to the diameter of the duodenal 
stump. Insert the corner sutures by the Cushing 
technique. Complete the remainder of the posterior 
layer with interrupted 4-0 silk seromuscular Lem-
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Fig.24-17 

Fig. 24-18 

bert sutures (Fig. 24-17). To prevent postoperative 
obstruction, care should be taken that an excessive 
amount of tissue is not inverted. 

Remove the Allen clamp and approximate the 
mucosal layer by using a double-armed 4-0 PG 
suture, initiating it at the midpoint of the posterior 
layer where the knot is tied (Fig. 24-18). We prefer 
to use straight needles for this procedure. Take small 
bites, as a continuous locked suture is inserted (Fig. 
24-19). Approximate the anterior mucosal layer 
with a continuous Connell or Cushing suture, which 
should be terminated at the middle point of the 
anterior layer (Fig. 24-20). This layer of sutures 
should be reinforced by a seromuscular layer of 
interrupted 4-0 silk Lembert sutures (Fig. 24-21). 
At the "angle of sorrow," where the Hoffmeister 
shelf of the gastric pouch meets the duodenal suture 
line at its lateral margin, insert a crown stitch by 
taking seromuscular bites of the anterior wall of the 
gastric pouch, then of the posterior wall of the 
gastric pouch, and then returning to catch the wall 
on the duodenal side (Fig. 24-22). If the sutures 
have been properly inserted, the lumen should ad
mit the tip of the surgeon's thumb. Loosely suture 
omentum over the anastomosis . 

Any bleeding points encountered in the cut edge 



Fig.24-19 Fig.24-20 

of the stomach or duodenum during the above pro
cedure should be occluded either by catgut suture
ligature or electrocoagulation. 

Closure of Duodenal Stump 
Closure of the healthy duodenal stump is generaUy 
accomplished by a layer of an inverting ConneU 

Fig.24-22 
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Fig. 24-21 

suture of 4-0 PG supplemented by a layer of inter
rupted 4-0 silk Lembert sutures. Initiate the Con
neU suture by placing a halfpurse-string stitch at the 
right lateral margin of the duodenum. Continue this 
strand to the middle of the duodenal stump, and 
initiate a second strand of 4-0 PG at the left margin 
of the duodenal stump. Continue this also to the 
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Fig. 24-23 

Fig.24-24 

Fig.24-25 

middle of the stump, where it should be terminated 
by tying it to the first strand (Fig. 24-23). 

Though it is simple to insert a layer ofinterrupted 
Lembert seromuscular sutures as a second layer 
when the tissues are not thickened (Figs. 24-24 
and 24-25), suturing the fibrotic duodenum re
quires judgment and skill. If the stitch is placed deep, 
through the mucosa, and then tied with strangu
lating force, a fistula may result. Once a small leak 
occurs, the powerful duodenal digestive juices may 
erode the adjacent tissue-with disastrous results. 

After the Connell suture has been completed, take 
a forceps and test the flexibility of the tissue by 
pushing down tentativelyon the suture line. Mani
pulating the tissue in this manner increases the 
accuracy of one's judgment about the best place for 
the Lembert sutures. A common error is to insert the 
seromuscular Lembert stitch too elose to the Connell 
suture line. If this is done with a pliable duodenum 
of normal thickness, no harm will result. However, 
sewing thick, fibrotic tissue into apposition without 
first sufficiently inverting the Connell suture line 
creates a lateral shearing force that will cause a 
small tear when the suture is tied (Fig. 24-26a). If 
the suture also penetrates the mucosa of the duo
denum, this mishap, combined with excessive shear
ing force, may produce a duodenal fistula. The 
fistula can be prevented if the surgeon inverts the 
Connell suture line for a distance of 2-3 mm before 
placing the Lembert suture (Fig. 24-26b). If the 
duodenal serosa has a small tear after the Lembert 
suture is tied, either the above error (Fig. 24-26a) 
was committed or the suture was tied too tightly. 

Dissection of Difficult Duodenum 
Ifthe posterior duodenal wall and adjacent pancreas 
are replaced by fibrosis, scalpel, rather than scissors , 
dissection should be used (Fig. 24-27). It is not 
necessary to apply hemostats when incising dense 
scar tissue, but it is important to keep the plane of 
dissection elose to the posterior wall of the duo
denum, thus avoiding trauma to the pancreas. When 
the dissection enters the posterior duodenum at the 
site of the penetrating ulcer, this "window" in the 
duodenum should be enlarged by an incision extend
ing proximally from the ulcer toward the pylorus. 
The incision permits the surgeon's index finger to be 
inserted into the duodenal lumen. With the finger as 
a guide, dissection around the borders of the ulcer 
may be resumed. 

It is obviously not necessary to remove the base of 
the ulcer durign this dissection. The base ofthe ulcer 
is really the anterior surface of the pancreas, which 
should not be disturbed. When the duodenum is 
dissected off the pancreas beyond the dense scar 
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tissue, small hemostats may again be applied to the 
vessels on the pancreatic side. The vessels are then 
divided; any bleeding from the duodenum, which is 
generally minimal in the presence of fibrosis, can be 
ignored. If the disseetion is successful, the caudallip 
of the ulcer will be dissected away from the duo
denum and, after a few more millimeters of dissec
tion, the posterior duodenal wall may assurne a 
fairly normal appearance. If at any point it appears 
that liberating the caudallip of the ulcer is becoming 
dangerous, dissection should be discontinued and 
closure ofthe stump by the Nissen-Cooper technique 
(see below) carried out. Otherwise, 1.5 cm of pos
terior duodenal wall is liberated. 

Another contraindication to further dissection of 
the caudal lip of the ulcer is contiguity of the am
pulla of Vater. This should be checked by frequent 
palpation with the index finger in the duodenal 
lumen. After an adequate segment of posterior duo
denum has been liberated, closure may be performed 
as described above (Figs. 24-23, 24-24, and 24-25). 

When a posterior duodenal or pyloroduodenal 
penetrating ulcer involves the hepatoduodenal liga
ment, it may be necessary to identiry the course of 
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the common bile duct. Make an incision in the 
proximal common bile duct, for the insertion of a 
16F catheter or a No. 4 Bakes dilator, either ofwhich 
should be passed down to the ulcer. By noting the 
location of the guide, one can avoid damaging the 
duct. 

Closure of Difficult Stump by 
Nissen-Cooper Technique 
When it is deemed hazardous to free the posterior 
duodenum beyond a callous ulcer, elosure can be 
accomplished by inserting interrupted 4-0 silk Lem
bert sutures to attach the free anterior and antero
lateral walls of the duodenum to the distallip of the 
ulcer (Fig. 24-28). Use a second layer of Lembert 
sutures to invert the first suture line by suturing the 
pliable anterior wall to the proximallip of the ulcer 
and to the adjacent pancreatic capsule (Fig. 24-
29). Devised by Nissen and by Cooper, this tech
nique was used extensively by Harrower. A variation 
ofit (Fig. 24-30) involves inserting the first layer of 
sutures so as to attach the free anterior wall of the 
duodenum to the proximallip of a large ulcer crater. 
This may be reinforced by a layer of Lembert su
tures between the duodenum and adjacent pan
creatic capsule. It is essential that the anterior wall of 
the duodenum be soft, pliable, and long enough for 
use in the Nissen-Cooper maneuver without causing 
tension on the suture line. A Kocher maneuver must 
be performed to liberate the duodenum for this type 
of elosure. 

Closure of DifficuIt Duodenal 
Stump-Duodenal Stenosis 
Occasionally, chronic duodenal ulcer disease pro
duces an annular stenosis at some point in the 
proximal 3-4 cm of the duodenum. If there is no 
active bleeding, it is safe to elose a healthy duo
denum proximal to an ulcer. On the other hand, it is 
unwise to attempt an inversion of the duodenal 
stump proximal to an area of marked stenosis. There 
simply is not enough room to invert the normal 
diameter of proximal duodenum into a stenotic seg
ment. In such cases, the duodenum should be dis
sected down to the point of stenosis and perhaps 
I cm beyond (Fig. 24-31). It is then a simple 
matter to turn in the stenosed area. Usually only 
3-4 interrupted Lembert sutures of 4-0 silk are 
required for each of the two layers because of their 
narrow diameter (Fig. 24-32). 
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Closure of Difficult Duodenal 
Stump-Catheter Duodenostomy 
Surgeons at the Massachusetts General Hospital (as 
no ted by Austen and Baue) and Park land Hospital 
(as observed by Jones et al.) have reported their 
experience with catheter duodenostomy, which is 
designed to protect the integrity of a difficult duo
denal stump closure. Properly performed, this tech
nique, which prevents the buildup of intraluminal 
pressure against the newly sutured stump, has been 
surprisingly safe. If there is doubt about the integrity 
of the duodenal stump suture line, place a No. HF 
whistle-tip or Foley catheter through a ti ny in cis ion 
in the lateral wall of the descending duodenum. This 
maneuver is easier to perform before the duodenal 
stump is closed. Pass a right-angled (Mixter) clamp 
into the open duodenum, press the tip of the clamp 
laterally against the duodenal wall, and make a 3-

Fig. 24-33 
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mm stab wound to allow the tip of the damp to pass 
through the duodenal wall. Use the Mixter clamp to 
grasp the tip of the catheter and draw it into the 
duodenal lumen (Fig. 24-33). elose the incision 
around the catheter with a 4-0 silk purse-string 
suture. Wrap the catheter with omenturn and bring 
it out through a stab wound in the abdominal wall, 
leaving some slack to allow for postoperative abdominal 
distention. Suture the catheter to the skin with heavy 
silk. In addition, bring a latex Penrose drain from 
the area of the duodenotomy out through aseparate 
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Fig.24-34 

stab wound in the lateral abdominal wall (Fig. 
24-34). 

There may be some occasions when the surgeon 
may find it impossible to invert the duodenal stump, 
even with the techniques described earlier. This 
should happen rarely, but ifit does occur, the cathe
ter may be placed directly in the stump of duo
denum, which should be elosed as weIl as possible 
around the catheter. The lateral duodenostomy is 
much to be preferred, however. 

Fig. 24-35 

Following the operation, place the catheter on low 
suction until the patient passes flatus, after which it 
is attached to a tube leading to a plastic bag for 
gravity drainage. The catheter should be irrigated 
twice each day with 5 ml of sterile saline. If the 
patient does weIl, the Penrose drain can be removed 
by the eighth postoperative day. Three days later 
partly withdraw the catheter so its tip lies just 
outside the duodenum. Low suction should be ap
plied. If the volume of suction drainage does not 
exceed 100 ml per day, the catheter can be gradually 
withdrawn over the next day or two. 

Duodenal Closure with 
Surgical Staples 
If the duodenal wall is not thickened markedly with 
fibrosis or edema, and if an 8-10 mm width of 
duodenum is available, the stump may safely be 
elosed by the use ofthe Auto Suture TA-55 stapling 
device. Apply the stapler to the duodenal stump 
before dividing the specimen. After the stapler has 
been fired, apply an Allen elamp on the specimen 
side and with a scalpel transect the stump flush with 
the stapling device (Fig. 24-35) . Lightly electro
coagulate the everted mucosa ofthe duodenal stump 
before removing the stapling device. Ravitch et al. 
(see Chap. 4) see no need to invert this elosure with 
a layer of sutures. Their experimental and elinical 
evidence shows that despite the eversion of duodenal 
mucosa in this type of elosure, healing is essentially 
equal to that of the sutured duodenal stump. Gen
erally, we cover the stapled stump with omen turn or 
the pancreatic capsule with a few sutures, but do not 
invert the mucosa. 

When the duodenal wall is at all thickened, the 
larger size (4.8 mm) staples should be used, as this 
reduces somewhat the degree of compression applied 
to the tissues by the stapling device. There should be 
blood circulation to the narrow rim of tissue that lies 
distal to the staple line. This is generally manifested 
by a slight oozing from the tissues despite the staples. 
It must be emphasized again: Ifthe duodenal wall is 
so diseased that it probably would not heal if elosed 
by sutures, stapling it will fail too. 

Closure of Difficult Duodenal Stump 
by Billroth I Gastroduodenostomy 
In the hands ofan expert such as Nyhus, "Ifone can 
elose the duodenum, one can anastomose to it." 
While it is not always necessary to liberate the distal 
lip of the ulcer crater, the duodenum should be dis
sec ted away from the pancreas at least to this point. 
The usual technique of gastroduodenal anastomosis, 
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as described in Figs. 24-17 though 24-22, must be 
modified. In the region of the ulcer crater only one 
posterior 1ayer ofinterrupted 4-0 silk sutures should 
be inserted, taking a bite of stornach, of underlying 
fibrosed pancreas, and of the distal 1ip of the ulcer 
crater and duodenum, with the knot tied inside the 
lumen (Fig. 24-36). Ifthe ulcer crateris so deep that 
the posterior anastomotic suture line will not be 
buttressed by the underlying pancreatic bed of the 
ulcer, the use of this technique may be hazardous. 
Because surgery for duodenal ulcer has declined in 
the past decade, fewer surgeons have had the oppor
tunity to develop experience and judgment in man
aging the difficult duodenum. It is not wise for the 
inexperienced surgeon to perform a Billroth I an
astomosis unless the above precautions are followed. 

Billroth 11 Gastrojejunal 
Anastomosis 
Although there are many variations in the technique 
of constructing Billroth II anastomoses, we have 
preferred a short loop antecolonic anastomosis ofthe 
Schoemaker-Hoffmeister type. It does not seem to 
matter whether the afferent segment of the jejunum 
is attached to the greater curvature of the gastric 
pouch or to the lesser curvature. The distance from 
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the ligament ofTreitz to the gastric pouch should be 
no greater than 12 -15 cm. The major portions of the 
transverse colon and omenturn should be brought to 
the patient's right for the anteco10nic anastomosis. 

The antimesenteric aspect of the jejunum should 
be scored by making a scratch line with a scalpel 
blade. Place the first posterior suture line posterior 
to but parallel with the scratch line. This assures 
that the stoma is accurately placed and may help 
prevent postoperative obstruction of the gastric out
let. Attach the jejunum to the gastric pouch with 
interrupted 4-0 silk seromuscular Lembert sutures 
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Fig.24-40a 

placed about 5 mm apart (Fig. 24-37). Attach 
hemostats to the first and last stitches which should 
be left long while all the remaining silk tails are cut. 

If any gastric wall protrudes from the Allen clamp, 
remove the excess with a scalpel incision flush with 
the clamp (Fig. 24-38). Then use the electrocautery 
to make an incision along the antimesenteric scratch 
line in thejejunum. Open the mucosa ofthejejunum 
(Fig. 24-39). Bleeding points may be controlled 
by electrocoagulation. The incision in the jejunum 
should be a few millimeters shorter than the diameter 
of the opening in the gastric pouch. 

The Allen clamp then should be removed and 
the gastric pouch opened. Bleeding points on the 
anterior aspect ofthe gastric pouch must be carefully Fig. 24-40b 
controlled by means of 4-0 chromic suture-ligatures 
or electrocoagulation. The posterior wall will be 
controlled by the mucosallocked suture. Initiate this 
suture at the middle point of the posterior layer with 
a double-armed 3-0 chromic catgut or PG suture, 
which should be inserted through the full thickness 
of the gastric and jejunal walls and tied (Figs. 
24-40a, 24-40b, and 24-40c). Straight intestinal 
needles are preferred for this procedure. Start a con
tinuous locked suture from the middle point and go 
first to the right and then to the left. Suturing is 
expedited if the first assistant gras ps the straight 
needle with a straight hemostat, pulls it through the Fig. 24-40c 
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Fig. 24-41a 

Fig.24-41c 

Fig. 24-42 

Fig. 24-41b 

Fig. 24-41d 

tissue, and then hands it back to the surgeon. 
Accomplish the anterior mucosal layer with the 
same straight needle by means of a continuous 
Connell or continuous Cushing suture. Initiate the 
suture li ne first at the right-hand margin of the 
anastomosis (Fig. 24-41a) and then on the left 
(Fig. 24-41b), working both needles towards the 
middle point, where the two strands should be tied 
to each other (Fig. 24-41c). Complete the anterior 
layer with a row of interrupted 4-0 silk sero
muscular Lembert sutures (Figs. 24-41d and 
24-42) on curved needles. At the medial margin of 
the anastomosis, the "angle of sorrow," insert a 
crown stitch (Fig. 24-43). Occasionally, two crown 
sutures are inserted for added security. 

In the poor-risk patient, to minimize anesthesia 
time the seromuscular suture layer should be in-



Fig.24-43 

serted in over-and-over continuous Lembert fashion 
using 3-0 PG instead of interrupted silk. The 
mucosallayer may be closed by the same technique 
as described above. When this anastomosis is per
formed with care, there seems to be no disadvantage 
to the use of a continuous PG seromuscular suture. 

Billroth II Gastrojejunal 
Anastomosis by Stapling Technique 
Isolate the vasa brevia along the greater curvature 
individually by passing a Kelly hemostat behind the 
vessels. Then one may use the LDS instrument to 
divide the vessels and to apply stainless steel clips to 
both cut ends simultaneously (Fig. 24-44). When 
stapling is used, it is not necessary to close the lesser 
curvature as aseparate step. Instead, apply a TA-gO 
stapler across the entire stornach, tighten it and fire 
(Fig. 24-45). The 4.B-mm staples are used for this 
purpose. A large Payr clamp should be applied to 

Fig.24-44 

the specimen side of the stornach, and the stornach Fig. 24-45 
divided flush with the TA-gO by a scalpel. Lightly 
electrocoagulate the everted mucosa and remove the 
TA-gO device. elose the duodenal stump by stapling 
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I 

Fig.24-46 

with the TA-55 device, and remove the specimen 
(Fig. 24-46). 

It is imperative that the nasogastric tube not be 
permitted to lie anywhere in the vicinity of the 
staple line during this step. If the nasogastric tube 
gets trapped in the gastric staple line, it will not be 

r;,.11~V 
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Fig.24-47 

possible to remove the tube postoperatively without 
another laparotomy. 

Next identify the ligament of Treitz and bring a 
segment of proximal jejunum in antecolonic fashion 
to the greater curvature side ofthe gastric pouch. Ap
proximate the antimesenteric border of the jejunum 
with a 4-0 silk suture to a point on the greater 
curvature of the stornach about 2 cm proximal to the 
TA-gO staple line. Make small stab wounds in 
the gastric pouch and the jejunum adjacent to this 
suture and just deep to it. Then insert the GIA 
stapling device so that one fork enters the gastric 
pouch parallel to the TA-gO staple line and the 
other fork enters the jejunum and is placed exactly 
along the antimesenteric border (Fig. 24-47). Care 
should be taken that no other organ or tissue is per
mitted to intrude between the stornach and jejunum 
being grasped by the GIA device. When the GIA 
stapler has been inserted to the 4-cm or 5-cm mark, 
elose and lock the device (Fig. 24-47). Then re
inspect the area. There should be a width of 2 cm of 
posterior gastric wall between the TA-gO staple !ine 
and the GIA staple line. Also, the gastric andjeNnal 
tissues should be exactly apposed to each other in 
the hub of the GIA device. At this point fire and 
remove the G IA. 

Apply an Allis elamp to the anterior termination 
of the G IA staple li ne and another to the posterior 
termination of the same staple line. Carefully inspect 
the mucosal surface of the G IA anastomosis for bleed
ing, as arte rial spurting from the gastric wall may 
occur occasionally. If this should happen, transfix 
the vessel with a fine chromic or PG suture-ligature. 



Fig.24-48 

Lesser bleeding may be controlled by cautious electro
coagulation. On rare occasions there may be multi
ple bleeding points: The entire mucosal suture line 
should then be oversewn with a locked continuous 
suture of 4-0 PG. The ne edle must be inserted deep 
to the staples in performing this maneuver. This 
should be necessary in no more than 1 % or 2% of all 
cases. 

After hemostasis is assured, approximate the 
gastric andjejunallayers ofthe open stab wounds in 
an everting fashion with several Allis or Babcock 
clamps. Glose the defect with one application of a 
TA-55 stapler deep to the line of Allis clamps (Fig. 
24-48). This staple fine must include the anterior and 

Fig.24-49 
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posterior terminations 01 the GIA staple fine, guaranteeing 
that there will be no defect between the two lines of 
staples. Excise the redundant tissue, lightly electro
coagulate the everted mucosa, and remove the 
TA-55 device. Alternatively, the stab-wound defect 
may be closed in an inverting fashion by various 
suturing techniques. Then place a single 4-0 silk 
seromuscular suture at the right termination of 
the gastrojejunal GIA anastomosis (Fig. 24-49). 
Palpation of the gastrojejunal stoma should admit 
two fingers. A three-dimensional diagram of the 
anastomosis is shown in Fig. 24-50. 

Drainage, Irrigation, and Closure 
To reduce' the incidence of postoperative wound 
infection, especially when gastrectomy has been 
undertaken in the presence of active hemorrhage or 
to correct a long-standing gastric outlet obstruction, 
the abdominal cavity as weIl as the subcutaneous 
tissues should be irrigated thoroughly with an an
tibiotic solution. 

In Billroth II operations, whenever the surgeon 
thinks that a duodenal closure is less than perfect, a 
closed-suction drain should be brought out from 
the vicinity of the duodenal stump through a stab 
wound in the right upper quadrant. The drain should 
be separated from the actual duodenal suture line 
by a layer of omentum. Accomplished this way, 
drainage does no harm to the patient. Glose the 
abdominal wall in the usual fashion, after taking 
pains to assure that the efferent limb of the jejunum 
descends freely and without any kinks. 
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Postoperative Care 
Nasogastric suction should be continued for several 
days. 

Oral intake can be resumed when there is evi
dence of bowe1 function. For the first 4-6 weeks 
following gastric resection the composition of the 
diet should be low in carbohydrates and fluids and 
high in protein and fat, so as to reduce the osmolarity 
of the meals. Liquids should largely be eliminated 
from meals and be consumed beginning one hour 
after meals. Very sweet drinks should be avoided. 
If this course is followed, the transitory dumping 
symptoms, which many patients have in the early 
postgastrectomy period, will be e1iminated. Gen
erally, after 4-6 weeks most patients can take an 
unlimited diet. 

Complications 
Duodenal Fistula 
In the presence ofan adequate drain, the appearance 
of duodenal content in the drainage fluid without 
any other symptoms may not require vigorous ther
apy. On the other hand, ifthere are signs ofspreading 
peritoneal irritation, prompt relaparotomy is indi
cated. If no drain was placed during the initial 
operation, immediate re1aparotomy should be under
taken whenever there is reason to suspect duodenal 
leakage. On rare occasions, re1aparotomy can be 
performed before the intense inflammatory reaction 
of the duodenal tissues occurs, and the defect may 
be elosed by suture. This is very seldom possible, 
however. If suturing of the virgin duodenum at the 
first operation was not successful, an attempt at 
secondary suturing will fail unless considerable ad
ditional duodenum can be freed from the pancreas 
for a more adequate elosure. In most cases the 
operation is done to provide excellent drainage. A 
small sump-suction drain should be inserted into the 
fistula and additional latex and sumps placed in the 
area. Ifa controlled duodenocutaneous fistula can be 
achieved, this will generally elose after a few weeks 
of total parenteral nutrition. Prescribing somato
statin to reduce duodenal and pancreatic secretion is 
also helpful. 

Leaks from Billroth I gastroduodenal anasto
moses, while rare, are even more serious than from 
duodenal stump (Billroth II) procedures. Generally 
they should be treated by the Graham technique of 
elosing a perforated duodenal ulcer with a segment 
ofviable omenturn (see Figs. 24-2 and 24-3). Mul
tiple sump drains should also be inserted. 

Acute Pancreatitis 
This serious complication can best be avoided by 
preventing trauma to the pancreas during the initial 
operation. Therapy here is identical with that for 
acute pancreatitis in the patient who has not under
gone an operation. 

Gastric Outlet Obstruction 
In the gastroduodenal anastomosis, obstruction is 
generally due to the inversion of too much tissue, 
which produces a mechanical block. 1fthis condition 
does not respond after aperiod of conservative treat
ment, reoperation to convert to a Billroth II an
astomosis will probably be necessary. 

Be aware that Billroth II gastrojejunal anasto
mosis occasionally develops an outlet obstruction 
which appears to be due to a malfunction of the 
efferent loop of the jejunum. This diagnosis can be 
confirmed by inserting a gastroscope well into the 
efferent and afferent limbs of jejunum, which de
monstrates the absence of any mechanical stomal 
obstruction. Relaparotomy in these cases is of no 
value. Generally, aperiod of several weeks of con
servative treatment with total parenteral nutrition 
will be successful. We managed one patient by 
inserting a 3-mm plastic nasogastric feeding tube. 
We passed this tube into the efferentjejunalloop for 
a distance of 10-12 cm. Continuous infusion of a 
blenderized diet was weIl tolerated by the patient for 
aperiod of8 weeks, at the end ofwhich time she had 
achieved complete recovery of function. 

Bilious Vomiting Syndrome 
Toye and Williams have described an unusual syn
drome following Billroth II gastrectomy: Patients 
are able to eat a satisfactory diet but are affiicted by 
episodes in which they vomit elear bile not accom
panied by ingested food. Sometimes these episodes 
do not occur until several years after the operation. 
The patients tend to remain well nourished. They do 
not experience pain after meals, as seen in alkaline 
gastritis. The syndrome appears to result from the 
gastric pouch's intolerance of the bile that enters 
from the afferent loop. This bile is promptly ejected 
by the stornach while ingested food remains undis
turbed. There is no obstruction or malfunction of the 
afferent loop in these cases. This condition can be 
corrected surgically by using the technique illus
trated in Figs. 24-51 and 24-52. 

Transect the afferent limb of jejunum just at its 
point ofentry into the gastric pouch. Use a TA-55 
stapler to elose the gastric side of the jejunum. Then 
anastomose the open end of the afferent segment to 
the side of the efferent segment of the jejunum. This 
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anastomosis should take place at a point 60 cm distal 
to the gastrojejunostomy. It converts the efferent 
limb ofthejejunum into a Roux-en-Y configuration. 
Vagotomy is necessary to prevent marginal ulcer
ation following this type of Roux-en-Y anastomosis. 

It is essential that the gastric pouch drain effi
ciently into the jejunum by gravity. Otherwise, seri
ous gastric stasis may result, according to Gowen, 
who has written a careful review on this subject. 

Alkaline Gastritis 
The entrance of bile and other duodenal secretions 
into the gastric pouch sometimes results in severe 
gastritis accompanied by superficial ulcerations, 
metaplasia of the gastric mucosa, weight loss, and 
severe pa in that is accentuated by eating. Alkaline 
gastritis may occur after the pylorus has been by
passed, removed, or rendered ineffective by pyloro
plasty. Occasionally it is seen in a patient who has 
not been operated on but has a patulous pyloric 
sphincter. 

After the diagnosis has been confirmed by en-

Fig.24-52 
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doscopy and biopsy, surgical relief can be obtained 
by total diversion of the bile and duodenal contents 
from the gastric pouch, as described above in the 
discussion of bilious vomiting. Unfortunately, only 
about 50% of such patients achieve complete relief. 
Also see Chap. 14. 

Silen asserts that he has never encountered a case 
of reflux gastritis, bilious vomiting, or bacterial over
growth in the afferent loop after Billroth II gas
trectomy in which the afferentjejunum was attached 
to the lesser curvature side of the gastric remnant. 

Afferent Loop Syndrome 
For many years the symptoms discussed under 
bilious vomiting and alkali ne gastritis were attrib
uted to intermittent afferent loop obstruction. It was 
hypothesized that a partial obstruction at the en
trance of the afferent jejunum into the gastric pouch 
resulted in the accumulation of bile and duodenal 
contents under pressure in the afferent jejunum. 
Suddenly, it was alleged, the jejunum expelled its 
contents forcefully into the gastric pouch, which 
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resulted in vomiting. This mechanism must be ex
tremely rare, however. Patients who experience 
bilious vomiting syndrome and alkaline gastritis do 
not exhibit a dilated afferent loop: nor is there 
evidence of an obstructed afferent stoma in these 
cases. 

On the other hand, complete mechanical blockage 
of the afferent stoma often accompanied by jejuno
gastric intussusception does result in an acute closed
loop obstruction, manifested by excruciating upper 
abdominal pain and retching. Gastrointestinal X 
rays at this moment will show a complete block at 
the afferent stoma, which can be confirmed by en
doscopy. This situation is a surgical emergency, for 
if the distended afferent loop bursts lethai peritonitis 
will result. Obviously, emergency surgery for the 
correction of the obstruction is essential. When X 
rays reveal no dilatation of the afferent loop, and no 
other evidence of organic stomal obstruction can be 
discovered, afferent loop malfunction is probably not 
the cause of the patient's symptoms. 

One cause of acute afferent stomal obstruction is 
jejunogastric intussusception, another condition that 
may require emergency surgical correetion. This 
diagnosis can be confirmed by endoscopy. 

Most afferent loop symptomatology ean be pre
vented by assuring that the distance between the 
ligament of Treitz and the gastric pouch is never 
more than 12-15 em. Enthusiasts of the Billroth I 
gastrectomy are quiek to point out that gastroduo
denostomy averts this group of eomplieations. 

Internal Hernia 
Herniation of the small bowel into the antecolonie 
jejunalloop has been reported following anteeolonie 
Billroth 11 gastrojejunal anastomoses. This compli
eation is quite rare and has never been observed by 
us, but it does make another argument in favor of 
gastroduodenostomy. 

Dumping Syndrome 
Much has been written about the "dumping syn
drome," which may oceur in any patient whose 
pylorus has been rendered nonfunetional. It is more 
common in the patient who has an asthenie habitus 
and who has never achieved normal body weight, 
even before surgery. These patients should probably 
be subjeeted to a proximal gastrie vagotomy rather 
than gastreetomy, even if the reeurrenee rate of 
duodenal ulcer is higher after this operation than 
after vagotomy-antrectomy. When dumping does 
oceur, the best therapy is a low-carbohydrate, high
protein, high-fat diet, in which fluid is not permitted 
during mealtime. As Sawyers and Herrington have 
pointed out, rarely is a patient so disabled by dumping 

as to require the interposition of an antiperistaltic 
jejunal segment between the gastric pouch and the 
remainder of the alimentary canal. 

Postvagotomy Diarrhea 
Postvagotomy diarrhea appears to be rare in this 
region of the world, even after a truncal vagotomy. 
When diarrhea occurs, a compIete investigative 
study to rule out other causes of this eondition, such 
as nontropicaI sprue, should be carried out. Sawyers 
has reported some success in the control of intrac
table diarrhea by placing a reversed segment of the 
JeJunum about lOOcm down from the ligament of 
Treitz. 

Recurrent Ulcer 
Recurrent peptic ulcer following a gastrectomy is 
often the result of the surgeon's having overlooked 
the right vagus trunk during a vagotomy or having 
failed to perform a vagotomy in a case of duodenal 
ulcer. Another eause of reeurrent ulcer is the sur
geon's having left behind gastrin-seereting antral 
mucosa on the duodenal stump following a Billroth 
11 gastrectomy. An ulcer will rarely reeur beeause 
some residual antral mucosa was left behind in the 
gastric pouch. Here the secretion of gastric acid, 
even though subnormal following a vagotomy, is 
sufficient to suppress the seeretion of gastrin. Yet 
another important eause of reeurrent ulcer is the 
Zollinger-Ellison syndrome, which the surgeon may 
have overlooked during the diagnostie study of the 
peptie ulcer before the operation. 

Malabsorption 
Smith and Jeffries have made the following obser
vations about malabsorption: 

Anemia may be eaused by inadequate iron absorp
tion. Folie acid and vitamin B l2 deficieneies also may 
develop on rare occasions following gastrectomy. 

Another late complieation is osteomalacia or osteo
porosis eaused by poor calcium or vitamin D 
absorption. 

Steatorrhea and diarrhea develop in some cases and 
may eontribute to malnutrition. These eases should 
be studied for the presenee of gluten enteropathy, 
which may be unmasked by the gastrectomy. 

Although almost all the early eomplications are 
manageable, the occurrence of malabsorption and 
mainutrition many years after a gastrectomy is quite 
difficult to treat. Following a 40% -50% gastree
tomy, these eomplications seem to be very rare, 
however. It is not certain that vagotomy and pyIoro
plasty are devoid of these late eomplications. 
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Concept 
Perforated Gastric Ulcer 
Not all free perforations of gastric ulcers are sus
ceptible to simple plication techniques. Often the 
ulcer is quite large and surrounded by edema. When 
the perforation occurs on the posterior surface ofthe 
an trum, adequate repair by plication techniques is 
generally not possible. Also, gastric ulcers have a 
high rate ofrecurrence. For these reasons, in a good
risk patient, in whom the diagnosis of perforation 
has been made reasonably early, gastric resection is 
preferred to simple plication. If for technical reasons 
asound plication cannot be constructed, then gastric 
resection is mandatory, regardless of the risk, as a 
recurrent gastric leak into the peritoneal cavity is 
almost always fatal. 

Perforated Duodenal Ulcer 
If aperforated duodenal ulcer is treated with a 
simple elosure, about one-third of the patients will 
remain nonsymptomatic. Perhaps two-thirds will 
develop recurrent ulcer symptoms, and one-half of 
these will require definitive surgery at a later date. 

In the good-risk patient who comes to the oper
ating room within 8 hours of the first sign of per
foration, vagotomy and antrectomy or pyloroplasty 
has proved to be a safe operation, according toJordan 
and associates (1966). Consequently, in middle-aged 
patients, especially males, who have a his tory of 
chronic duodenal uleer symptoms, a definitive operation 
ineluding vagotomy and antrectomy or pyloroplasty 
or proximal gastric vagotomy is indicated unless the 
peritoneal insult is severe or shock has occurred. 

One category of patients in whom vagotomy and 
antrectomy should be done if possible are those 
whose perforation is accompanied by acute bleeding. 
These patients have a posterior penetrating ulcer as 
weH as the anterior perforation. They experience a 
high mortality rate unless a definitive operation is 
accomplished early. 

Whether to do a plication or a definitive operation 
on good-risk patients whose duodenal ulcer perfora
tions are fresh and who have had no prior uleer symp
toms is a controversial matter, because 50% of these 
patients may never need further definitive surgery if 
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simple plication is done. The long-term ill effects of 
pyloroplasty or antrectomy are avoided if plication 
is combined with a proximal gastric vagotomy. 
Plication with proximal gastric vagotomy may well 
be the ideal treatment for these patients. Jordan 
(1989) performed proximal gastric vagotomy and 
applied omental patches in 91 patients suffering 
from perforation of duodenal (86) and pyloric or 
prepyloric (5) ulcers. No patient was selected for 
vagotomy if he suffered from shock, systemic sepsis, 
or any major medical risk factor. Jordan's post
operative mortality rate was 1.1 %. 

Simple plication of the ulcer is indicated for 
patients in poor general health, the aged, and patients 
who have waited many hours between the onset 
of perforation and surgical therapy, or who have 
suffered shock or sepsis. 

Preoperative Preparation 
Fluid and electrolyte resuscitation, primarily with a 
balanced salt solution 

Nasogastric suction 

Systemic antibiotics 

Monitoring of hourly urine output, central venous 
pressure, or pulmonary artery wedge press ure, as 
indicated 

Pitfalls and Danger Points 
Inadequate fluid and electrolyte resuscitation 

Inadequate elosure of perforation 

Operative Strategy 
The most important initial step in the operative 
strategy is to determine, on the basis ofthe principles 
discussed above, whether the patient should be 
treated by plication or by a definitive ulcer operation. 
On technical grounds alone, very large defects in 
the stornach or duodenum are better handled by 
resection than by attempted plication. Also, if it 
appears that plication will produce duodenal ob
struction, a definitive procedure is indicated. 

In most perforated duodenal ulcers, an attempt to 
elose the defect by sutures alone will often result in 
the stitch tearing through the edematous tissue. It is 



preferable simply to place a plug of viable omen turn 
over the defect and use through-and-through sutures 
to hold the omenturn in contact with the wall of the 
duodenum. This avoids tension on the sutures. 

It is important to irrigate the abdominal cavity 
thoroughly with large quantities of saline and then 
with a dilute antibiotic solution to remove the con
tamination from the peritoneal cavity. 

Operative Technique of 
Plication 
Incision 
A midline incision from the xiphoid to the umbilicus 
provides good exposure and can be made rapidly. 

Identification of Perforation 
By following the lesser curvature aspect of the 
stornach down to the pylorus, the perforation along 
the anterior wall ofthe duodenum gene rally be comes 
quickly evident (Fig. 25-1). In some cases it is 
sealed off either by omen turn or by the undersurface 
of the liver. If this area is not the site of the per
foration, then the entire stornach must be carefully 
searched, up to the esophagus and induding the 
entire posterior surface of the stornach in 'the lesser 
sac. On rare occasions an unusual type ofperforation 
may be found somewhere in the small intestine or 
colon, as, for instance, that secondary to a sharp 6sh 
bone. 

Plication of Perforation 
Generally, insert 3-0 silk (or PG) on an atraumatic 
intestinal needle beginning at a point about 5 mm 
above the perforation. Bring the stitch out at a point 
5 mm distal to the perforation and leave it untied. 
Two additional sutures of the same type are needed 
for the average perforation. Next, isolate a viable 
segment of omen turn and pI ace it over the perfora
tion. Tie the three sutures over the plug of omen turn 

! 
Fig.25-2 
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Fig.25-1 

in order to fasten it in place (Figs. 25-2 and 25-3) . 
It is not necessary to approximate the margins of the 
hole in the duodenum, but only to cap it with viable 
omen tal tissue. 

Fig.25-3 
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Peritoneal Lavage 
Using large volumes of warm saline, thoroughly 
lavage the peritoneal cavity with multiple aliquots 
until the gastric contents and fibrin are removed 
from the surfaces of the bowel and peritoneum. The 
final liter oflavage fluid should be a dilute antibiotic 
solution, all of which should then be aspirated. 

Abdominal Closure 
Insert a needle catheter jejunostomy if the patient is 
malnourished. 

Close the midline in cis ion without drainage by the 
modified Smead-Jones technique as described in 
Chap. 5. Unless the patient has advanced peri
tonitis, the skin may be closed in routine fashion. 

Postoperative Care 

Nasogastric suction 

Intravenous fluids 

Systemic antibiotics, the selection of which is gov
erned by the results of bacteriological cultures, 
aerobic and anaerobic, obtained during the operation 

Enteral feeding by needle catheter jejunostomy for 
malnourished patients 

Complications 

Subphrenic and subhepatic abscesses occur mainly 
in patients whose operations have been delayed far 
more than 8-12 hours after the perforation. 

Duodenal obstruction, caused by the plication, 
should be suspected if gastric emptying has not 
returned to normal by the eighth or ninth post
operative day. This may be confirmed by a gas
trpintestinal X-ray series. 

Reperforation of the same duodenal ulcer may 
occur in rare cases, and the surgeon must be alert to 
detect this complication. When it does occur, gastric 
resection is mandatory if there is to be any ho pe of 
stopping the duodenal leak. 
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Indications 
When gastric suction is to be achieved without 
traversing the esophagogastric junction or the 
nasopharynx 

For gastric tube feeding 

Concept 
Patients who have a his tory of reflux esophagitis 
often tolerate nasogastric tubes poorly. Occasionally 
a patient who has unrecognized reflux esophagitis 
develops avirulent esophagitis after aperiod of 2 
weeks with an indwelling nasogastric tube. This may 
progress rapidly to an extensive stricture. Although 
this complication is uncommon, when it does occur, 
management is extremely difficult. 

Some surgeons believe that nasogastric intuba
tion increases the incidence of bronchopneumonia in 
patients who have pulmonary problems or an in
adequate gag reflex. Improved nursing care and 
good nasotracheal suction can successfully prevent 
postoperative pulmonary complications. Con
sequently, the need for gastrostomy is no longer as 
great as it was a decade ago. 

For those patients who require long-term gastric 
tube feeding, the Janeway gastrostomy is more con
venient than the usual Stamm gastrostomy, as the 
Janeway does not require an indwelling tube. An
other method of administering gastric tube feedings 
is the percutaneous endoscopic gastrostomy (not 
described in this work). This procedure also requires 
that the patient always have an indwelling gas
trocutaneous tube. 

Pitfalls and Danger Points 
Gastric leak into the peritoneal cavity 

Operative Strategy 
When constructing a tube gastrostomy, the gas
trostomy opening must be carefully sutured to the 
anterior abdominal wall around the stab wound 
made for the exit of the tube. Otherwise, gastric 
contents may leak out around the tube and es cape 

Operative Technique 
Stamm Gastrostomy 
Tube gastrostomy is generally done as part of some 
other operation on the gastrointestinal tract, so the 
abdominal incision will already have been made. 
If necessary, it can be extended upward into the 
epigastrium to expose the stomaeh. Using 2-0 
atraumatic PG, insert a circular purse-string suture 
with a l.5-cm diameter. Do this in the midportion of 
the stomaeh, doser to the greater than to the lesser 
curvature (Fig. 26-1). 

into the abdominal cavity. Fig. 26-1 
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Fig. 26-2 

Fig.26-3 

Grasp the left side of the incised linea alba with a 
Kocher clamp and elevate it. Then make a stab 
wound through the middle third of the left rectus 
muscle at the level of the purse-string suture. Pass a 
Kelly hemostat through the stab wound from the 
peritoneum outward. The Kelly should grasp the tip 
of an 18F Foley catheter, which has a 5-ml bag. 
Draw the catheter into the abdominal cavity with 
the hemostat. With the electrocoagulator make a 
stab wound into the anterior gastric wall in the 
middle of the previously placed purse-string suture 
(Fig. 26-1). Insert the Foley catheter into the 
stornach, tighten the purse-string suture, and tie it so 
as to invert the gastric serosa (Fig. 26-2). Invert 
this purse-string suture in turn with a second con
centric 2-0 PG purse-string suture (Fig. 26-3). 
Inftate the Foley catheter balloon and draw the 
stornach toward the anterior abdominal wall. Insert 
Lembert sutures ofPG in four quadrants around the 
Foley catheter to sew the stornach to the anterior 
abdominal wall around the stab wound (Fig. 26-4). 
When these four Lembert sutures are tied, the an
terior gastric wall will be firmly anchored to the 
abdominal wall (Fig. 26-5). 

J aneway Gastrostomy, Stapled 
Make a midline incision in the mid-epigastrium for 
a distance of 10-12 cm. This may be performed 
under local anesthesia in the poor-risk patient. Apply 
Babcock clamps to the anterior gastric wall near 
the lesser curvature. Then apply the G IA stapling 
device (Fig. 26-6). Fire the device, laying down 
four rows of staples, and incising for a distance of 

Fig.26-4 



Fig.26-5 

about 4cm between the staples (Fig. 26-7). This 
provides a tunnel of gastric mucosa about 4 cm 
in length, which is sufficient to pass through the 
abdominal wall. Reinforce the line of staples with a 
layer of continuous or interrupted 3-0 atraumatic 
PG seromuscular Lembert sutures, so as to invert 
the staples (Fig. 26-8). 

Make a vertical incision, about 1.5 cm in length, 
in the skin overlying the middle third of the left 
rectus muscle. Deepen the incision through the rectus 
muscle with the aid ofthe electrocautery, then dilate 
it by inserting the index finger. Fig. 26- 7 

Grasp the gastric nipple and draw it to the out
side by passing a Babcock clamp into the incision in 
the rectus muscle. This brings the gastric wall into 
contact with the anterior abdominal wall, to which it 
should be fixed with two Lembert sutures of 3-0 
PG. Then transect the tip ofthe gastric nipple with a 
Mayo scissors, leaving enough gastric tissue to 
reach the skin level. Insert an 18F catheter into the 
stornach to test the channel. 

Accomplish immediate maturation of the gas
trostomy by interrupted mucocutaneous sutures of 
3-0 PG, which should pass through the entire thick
ness of the gastric nipple and catch the subcuticular 
layer of the skin. 

Fig. 26-8 
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Fig. 26-9 

elose the abdominal incision in the usual fashion 
and apply a sterile dressing (Fig. 26-9). Leave the 
catheter in place until the wound heals. 

After healing has taken place, gastric feeding can 
be given by inserting a catheter into the stomach 
while the feeding is being administered. The catheter 
should be removed between meals. 
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Concept: How Radical an 
Operation for Gastric Cancer? 

Points of Controversy 
For the past 30 years there has been great confusion 
over the choice of operations for gastric malignancies. 
The pendulum has swung from partial gastrectomy 
to total gastrectomy and back again. Lacking ad
equate data that correlate survival statistics with 
various iesions, surgeons have based their choice of 
operations on anatomical study of the distribution of 
lymphatic metastases. The routine use of total gas
trectomy for all gastric malignancies has been shown 
not to improve survival of patients. 

According to Hoerr and to Nyhus, antral malig
nancy requires only a distal two-thirds gastrectomy, 
including adjacent lymph nodes, duodenum, and 
omentectomy. On the other hand, Menguy recom
mends an 80%-90% gastrectomy, with division of 
the left gastric artery at its origin, omentectomy, and 
splenectomy, followed by gastroduodenostomy or 
gastrojejunostomy. 

Smith, Shiu, Kelsey, and Brennan advocate the 
routine dissection of both Rl and R2 lymph nodes 
in surgery for carcinoma of the stornach. Their de
finition ofthe terms Rl and R2 corresponds to those 
widely used in Japan (Maruyama et al.) for the 
classification of gastric lymph nodes. The Japanese 
results with gastric carcinoma appear to be better 
than those obtained in the U nited States. Whether 
this is due to the fact that the type of gastric carcino
ma common in Japan constitutes a different variety 
from that which is seen in this country has remained 
a point of great controversy. Smith et al. demon
strated that the radical lymphadenectomy in con
junction with surgery for gastric carcinoma could be 
performed with a low mortality (1.6%) and with a 
morbidity which was not significantly different from 
that ofthe more conservative operation. Randomized 
prospective studies comparing the conservative ver
sus radical lymphadenectomy operations are cur
rently in progress in Europe and may in future years 
provide a definitive ans wer to the question: How 
radical an operation for gastric cancer? 

Anatomical Zones of Spread 
Direct Extension 
Spread by direct invasion of gastric malignancy can 
involve a number of organs. Posteriorly, the tumor 
can invade the body or tail of the pancreas, the 
middle colic artery, or the trans verse colon, all of 
which can be included in the specimen. Invasion of 
the aorta contraindicates resection. Extension into 
the left lobe of the liver is amenable to resection, as is 
extension into the crura of the diaphragm. 

Lymphatic Metastasis 
A malignancy of the cardia or fundus drains into 
the paracardial, left gastric, and pancreaticolienal 
lymph nodes. A tumor ofthe body or antrum drains 

. into the celiac, left gastric, and accompanying lymph 
nodes on the lesser curvature of the stornach, and 
into the greater curvature nodes. Cancer involving 
the prepyloric area drains into the hepatic artery 
and subpyloric node groups. In general, the more 
advanced tumors te nd to metastasize to nodes at 
greater distances from the primary site than listed 
above. 

Operation for Lesions of Cardia 
andFundus 
As described in Chaps. 6 and 8, small to medium
sized lesions of the proximal stornach and esophago
gastric junction are best handled by resecting the 
lower esophagus and proximal stornach, including 
transection of the left gastric artery at the celiac 
axis to include these nodes in the specimen. The 
paracardial lymph nodes around the diaphragmatic 
crura should also be included. The spleen and lymph 
nodes around the tail and superior bord er of the 
pancreas should be removed. If the tail of the pan
creas has been invaded by tumor, this too should be 
included in the specimen. 

After the dissection has been completed, the sur
geon can decide whether to perform aQ esophago
gastric resection with end-to-side esophagogastric 
anastomosis or a total gastrectomy with Roux-en-Y 
esophagojejunostomy. The esophagog~stric end-to
side reconstruction offers most patients the pos si-
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bility of anormal diet and normal nutrition because 
the end-to-side technique generally prevents reflux 
esophagitis. If more than half the stomach has to be 
resected to provide an adequate margin beyond a 
proximal gastric carcinoma, and if the left gastric 
vessels and celiac lymph nodes are removed, what 
remains after the resection is a small tubular seg
ment of gastric antrum. In this case an end-to-end 
esophagogastric anastomosis is doomed to failure because 
there is no way of preventing the riflux of bile and gastric 
juice. Also, as Chassin has reported, the rate of 
anastomotic leakage following the end-to-end an
astomosis is much high er than after the end-to-side. 
Soga et a!. advocated not only total gastrectomy but 
also hemipancreatectomy, splenectomy, and exten
sive lymphadenectomy for advanced lesions of the 
proximal one-third of the stomaeh. 

On the other hand, a number of proximallesions 
are localized in the area of the esophagogastric junc
tion. These can be resected with an adequate margin, 
while sufficient stomach is preserved for the con
struction of an end-to-side anastomosis at a point 
6-7 cm beyond the proximal cut edge of the re
maining gastric segment. Sometimes the proximal 
portion of the residual gastric pouch can be shaped 
into a partial fundoplication. Even when this has not 
been done, we have rarely encountered a serious 
degree of gastroesophageal reflux in our end-to-side 
reconstructions. 

In summary, ifenough stomach can be spared for 
an end-to-side anastomosis, esophagogastrectomy is 
the procedure of choice. Otherwise, total gastrecto
my followed by some type of esophagojejunal recon
struction on the Roux-en-Y principle is indicated. 
Whether the addition of a jejunal substitute pouch is 
of value in these cases has yet to be determined, 
although most experienced surgeons do not believe 
that the Hunt-Lawrence pouch is helpfu!. 

Operation for Lesions of Body 
A malignancy in the body of the stornach involving 
most of the lesser curvature requires total gastrecto
my. Circumscribed lesions ofthe body may be treated 
by subtotal gastrectomy, as described below for 
lesions of the antrum. 

Operation for Lesions of Antrum 
Studies by Paulino and Roselli of the lymphatic 
distribution of metastases have demonstrated that 
when alesion is confined to the antrum and is not so 
large as to extend into the body of the stomaeh, 
involvement of the splenie and pancreatic lymph 
nodes is rare. Consequently, it appears unnecessary 
to perform a routine splenectomy for lesions of the 

distal stomaeh. A major drawback of including the 
spleen in a resection, which also involves the ligation 
of the left gastric artery at its origin, is that ischemia 
or gangrene of the residual gastric pouch may de
velop. After a left gastric ligation and the division of 
the left gastroepiploic artery, the blood supply of the 
residual gastric pouch is limited. There is often 
a posterior gastric branch that arises from the 
splenie artery proximal to the origin of the left 
gastroepiploic. It is possible to preserve this artery if 
care is taken during the operation, but it is a small 
vessel and is easily traumatized. In addition, there 
are collateral branches from the inferior phrenic 
vessels and intramural circulation from the eso
phagus. Gangrene of the residual stornach following 
the combined gastrectomy and splenectomy has been 
reported by Spencer and by Thompson. If a rim 
of only a few centimeters of gastric tissue is left 
attached to the esophagus,intramural circulation 
will suffice. However, anastomosis of this tissue to 
the side of the jejunum or to the duodenum results in 
a high incidence of reflux alkaline esophagitis. The 
reconstruction here should be to a Roux-en-Y seg
ment of the jejunum as in total gastrectomy. As to 
postoperative nutrition, this operation seems to offer 
no advantage over total gastrectomy. 

Since there are insufficient data to demon
strate that this radical subtotal resection improves a 
patient's chances of survival, most surgeons agree 
with the conservative philosophy of Hoerr, who is 
supported by Nyhus and Wastell; Cady et a!.; Diehl 
et a!.; and Paulino and Roselli. The more conserva
tive approach to treating malignancy of the distal 
stomach is to do a small operation for the small 
tumor and a large operation for the large tumor. If 
the tumor is localized to the antrum and is smalI, a 
two-thirds gastric resection that includes the ac
companying omen turn and adjacent lymph nodes 
plus 3-5 cm of the duodenum constitutes an ad
equate operation. 

For larger carcinomas of the distal stomaeh, the 
left gastric artery may be liga ted at its origin and 
included in the specimen, together with the nodes 
along the lesser curvature of the stornach and the 
lesser omentum. A hepatic artery node dissection 
down to the pylorus should be included, together 
with any visible subpyloric and right gastric nodes, 
the lymph glands around the origin of the right 
gastroepiploic artery and the upper border of the 
pancreas. The spleen should not be removed. The 
spleen provides a good blood supply to the gastric 
pouch through the short gastric vessels, which is 
important if the left gastric artery is divided at its 
origin. Adjacent organs should be included when 
there is evidence of direct invasion. Total gastrecto-



my should be done if most of the lesser curve of the 
stornach is invaded. 

Unless a large margin (8-10 cm) of normal ap
pearing gastric wall has been included in the speci
men, frozen section histological examination of both 
ends of the specimen should be carried out as signifi
cant submucosal spread of cancer may occur. 

Preoperative Preparation 
The patient should receive nutritional rehabilitation 
by tube feeding when feasible or by total parenteral 
nutrition when indicated. 

Antibiotic preparation of the stornach is neces
sary because necrotic tumor often harbors virulent 
bacteria similar to those in the colon. The same 
intestinal antibiotics are used here as are employed 
for colon preparation. 

Perioperative systemic antibiotics also should be 
adminis te red . 

Operative Strategy 
Blood Supply to Residual Gastric 
Pouch 
As memtioned above, whenever the left gastric artery 
is divided at its origin and splenectomy is performed, 
the blood supply to the gastric pouch may be in
adequate. Thus one should avoid a splenectomy in 
these cases unless so litde gastric pouch is left behind 
that it may receive adequate nourishment through 
the intramural channels from the esophagus if the 
posterior gastric and inferior phrenic collaterals 
prove inadequate. If there is any doubt about 
the adequacy of the blood supply, perform a total 
gastrectomy. 

Duct of Santorini 
When carcinoma approaches the pyloric region, 
microscopic spread into the proximal 4-5 cm of the 
duodenum is possible. When as much as 5 cm of the 
duodenum is mobilized, the dissection will have 
progressed beyond the gastroduodenal artery. In 
this area there is a risk that the duct ofSantorini will 
be transected. Since the duodenal wall is free of 
inflammation in cases ofthis type, this structure may 
well be identifiable in which case it should be divided 
and ligated. If the duct of Santorini communicates 
with the duct of Wirsung, the pancreatic juice will 
then drain freely into the larger duct, and there 
should be no postoperative difficulty. In some cases, 
the duct of Santorini does not communicate with the 
main duct. In this event, despite the ligature, a 
pancreatic fistula may well develop. This will prob-
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ably require a secondary operation to anastomose a 
Roux-en-Y segment of the jejunum to the tran sec ted 
duct for internal drainage. Fortunately, in most cases 
the two ducts do communicate. 

Operative Technique 
The technique for removing lesions of the cardia and 
fundus is described in Chap. 8. Distal gastrectomy in 
the usual case of antral carcinoma is performed by 
the same technique described for peptic ulcer (Chap. 
24), except that additional duoduenum may have to 
be resected. Frozen section examination should be 
performed on the distal margin of the duodenum in 
such cases. Omentectomy should be carried out, and 
the left gastric artery may be divided at its origin, as 
described in Chap. 28. Remove the lymph nodes 
along the left gastric, the gastroduodenal, the right 
gastric, and the right gastroepiploic arte ries together 
with the gastrohepatic omenturn along the lesser 
curve. 

Lavage of the operative site with a dilute antibiotic 
solution helps to counteract bacterial contamination. 

Postoperative Care 

Postoperative care is identical to that following gas
trectomy for peptic ulcer (Chap. 24), with the ad
dition of needle-catheter jejunostomy or total 
parenteral nutrition when indicated. 

Complications 

Complications are similar to those following gas
trectomy for peptic ulcer (Chap. 24), but subphrenic 
and subhepatic sepsis is more common because of 
the increased bacterial contamination in carcinoma 
cases. 
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Indications 

Zollinger-Ellison syndrome. 

Malignant tumors arising from midportion of stom
ach and occupying more than two-thirds ofthe lesser 
curvature. 

Malignant tumors arising in proximal stornach, if 
more than 50% of stornach must be resected. 

Palliation in patients who have obstructing or bleed
ing tumor, provided that degree of metastasis is not 
massive and that primary tumor is not technically 
difficult to resect. 

On rare occasions, life-threatening hemorrhage from 
extensive erosive gastritis. 

Preoperative Preparation 

Preoperative gastroscopic biopsy or lavage cytology 
should be positive for malignancy before a total 
gastrectomy is elected. Otherwise, the diagnosis may 
be confirmed by frozen section at surgery. 

For malnourished patients, administer preoper
ative total parenteral alimentation. 

Administer perioperative systemic antibiotics. 
Carry out mechanical and antibiotic preparation 

of the colon if there is a possibility that the tumor has 
invaded the middle colic artery or the trans verse 
colon. 

Insert a nasogastric tube. 

Pitfalls and Danger Points 

l) Improper reconstruction of alimentary tract, 
which can lead to postoperative reflux alkaline 
esophagitis. 

2) Erroneous diagnosis ofmalignancy: Patients have 
undergone total gastrectomy when surgeons have 
misdiagnosed a large posterior penetrating ulcer 
as a malignant tumor. Because benign gastric 
ulcer can be cured by relatively simple surgery, 
this error may have serious consequences for the 
patient. If preoperative gastroscopic biopsy has 
been negative, perform a gastrotomy and with a 
scalpel or a biopsy punch obtain a direct biopsy 
of the edge of ulcer in four quadrants. 

3) Inadequate anastomotic technique, resulting in 
leak or stricture. 

4) Sepsis, either in wound or subhepatic and sub
phrenic spaces, due to contamination by gastric 
contents. 

5) Failure to identify submucosal infiltration of car
cinoma in esophagus or duodenum beyond the 
line of resection. 

Operative Strategy 
Exposure 
If the primary lesion is a malignancy of the body 
of the stornach that does not invade the lower 
esophagus, a midline incision from the xiphocostal 
junction to a point 6-8 cm below the umbilicus may 
prove adequate for total gastrectomy if the Upper 
Hand or Thompson retractor is used to elevate the 
lower sternum. If the tumor is approaching the 
esophagogastric junction, it may be necessary to 
inelude 6-10 cm oflower esophagus in the specimen 
to circumvent submucosal infiltration by the tumor. 
In this case a left thoracoabdomfnal incision is indi
cated, as described in Chap. 8. No esophageal anas
tomosis should ever be performed unless there is 
excellent exposure. 

Esophageal Anastomosis 
We prefer an end-to-side esophagojejunal anastomo
sis because it permits invagination of the esophagus 
into the jejunum. This results in a lower incidence of 
leakage. With end-to-end esophagojejunostomy, in
vagination would result in constriction of the lumen. 

The lumen of the anastomosis can be increased 
also if the anterior wall of the esophagus is left 1 cm 
longer than the posterior wall. This converts the 
anastomosis from a circular shape to an elliptical 
one, adding to its circumference. 

The anastomotic technique requires elose atten
tion, for, according to Schrock and Way, two-thirds 
of the fatalities that followed total gastrectomies they 
did were caused by leakage, and one-fifth of all resec
tions for cancer resulted in anastomotic disruption. 

A properly performed end-to-side EEA stapled 
anastomosis also has a high rate of success. 
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Prevention of Reflux Alkaline 
Esophagitis 
An anastomosis between the end of the esophagus 
and the side of the jejunum combined with a side
to-side jejunojejunostomy (Fig. 28-1), results in a 
high incidence of disabling postoperative alkaline 
esophagitis, according to Scott et al. (i 965), Schrock 
and Way, and Paulino and Roselli . This must be 
prevented by utili;::ing the Roux-en- Y principle in all cases. 
The distance between the esophagojejunal anasto
mosis and the jejunojejunal anastomosis must be 
60 cm or more to prevent reflux of the duodenal 
contents into the esophagus. This is a far more 
important consideration than is the construction of a 
jejunal pouch for a reservoir. Although we have used 
the Hunt-Lawrence [as described by Scott et al. 
(1965)] and the Paulino pouches in so me patients, 
metabolie studies done by Scott et al. (1968) have 
not produced sufficient data to demonstrate their 
superiority over a single-limb esophagojejunostomy 
done by the Roux-en-Y principle. We no longer 
construct pouches in these cases. 

Fig. 28-1 

Extent of the Operation 
When performing a total gastrectomy for adenocar
cinoma of the stomaeh, the surgeon must be aware 
that microscopic submucosal infiltration may occur 
in the esophagus as far as 10 cm proximal to a 
grossly visible tumor and occasionally weIl down 
into the duodenum. Frozen section microscopic 
examination of both the esophageal and duodenal 
ends of the specimen should be obtained in order 
to avoid leaving behind residual submucosal car
cinoma. In Schrock's series, microseopie tumor was 
found at the esophageal or duodenal margin or both 
in 33% of patients. 

The lymph nodes along the celiac axis should be 
swept up with the specimen when the left gastric 
artery is divided at its origin. The lymphatics along 
the hepatic artery also should be removed, along 
with those at the origin of the right gastroepiploic 
artery. Whether it is beneficial to skeletonize the 
hepatic artery and portal vein all the way to the hilus 
of the liver is not dear. 

Routine resection of the body and tail of the 
pancreas may increase the mortality rate from this 
operation because pancreatic complications can 
occur; at the same time it has not been proved that 
this additional step improves a patient's long-term 
survival. However, if the tail of the pancreas shows 
evidence of tumor invasion, then this portion of the 
pancreas should certainly be induded in resection. 

The anatomy of the structures involved in this 
operation can be seen in Fig. 28-2. 

Ulcera ted and necrotic gastric tumors may harbor 
virulent bacteria, so patients with these maladies 
should be prepared by being given preoperative 
intestinal antisepsis as weil as prophylactic systemic 
antibiotics. This appears to be especially applicable 
to malignant lymphoma. The abdominal cavity 
should be irrigated with an antibiotic solution at 
intervals during the operation in order to minimize 
the effect of local contamination. 

Operative Technique 

Incision and Exposure 
In many cases adequate exposure is obtained by a 
midline incision from the xiphocostal junction to a 
point 6 cm below the umbilicus, along with the use 
of an U pper Hand or Thompson retractor. When 
the carcinoma involves the lower esophagus, a left 
thoracoabdominal approach should be used. 
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Exploration and Determination of 
Operability 
Tumors are considered nonresectable when there is 
posterior invasion of the aorta, the vena cava, or the 
celiac axis. Invasion of the body or tail of the pan
creas is not a contraindication to operation; nor is 
invasion of the left lobe of the liver, as these struc
tures can be included in the specimen if necessary. 

When there is only a moderate degree of distant 
metastasis in the presence of an extensive tumor, a 
palliative resection is indicated if it can be done safely, 
according to the findings of Monson et al. of the 
Mayo Clinic. 

Invasion of the root of the mesocolon, includ
ing the middle colic artery, does not contraindicate 
resection if leaving these structures attached to the 
specimen removes the tumor. This often requires the 
concomitant resection of a segment of the transverse 
colon. It is surprising that, in some patients, re
moving a short segment of the main middle colic 

Operative Technique 241 

artery does not impair the viability of the transverse 
colon, as long as there is good collateral circulation. 

Splenectomy 
With a scalpel or Metzenbaum scissors incise the 
avascular lienophrenic ligament that attaches the 
lateral aspect of the spleen to the undersurface of 
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Fig. 28-3 

the diaphragm (Fig. 28-3). As this incision re ach es 
the inferior pole of the spleen, divide the lienocolic 
ligament; the posterior surface of the pancreatic tail 
then can be seen. This can be elevated gently from 
the retroperitoneal space. Palpate the splenic artery 
near the distal end of the pancreas, encircle it with 
2-0 silk, and liga te it and the splenic vein. Divide 
these vessels between ligatures, releasing the tip of 
the pancreas from the hilus of the spleen. Incise a 
fold of posterior parietal peritoneum along the upper 
border of the body of the pancreas to separate the 
pancreas from the specimen. The spleen may be left 
attached to the greater curvature of the stomach, or 
it may be more convenient to divide and liga te the 
short gastric vessels and remove the spleen as a 
separate specimen. In the retroperitoneal dissection, 

Lienophrenic lig. 

Splenie a. 

expose the fascia of Gerota and the left adrenal 
gland. Ifthere is evidence oftumor invasion, include 
these structures in the specimen. 

Omentectomy 
Separate the entire gastrocolic omentum from the 
trans verse colon by scalpel and scissors dissection 
through the avascular embryonic fusion plane, as 
seen in the coronal section of the abdomen in Fig. 
28-4. Be alert to the difference in texture and color 
of the fat in the epiploic appendices of the colon and 
that of the omentum. Considerable bleeding will be 
avoided by keeping the plane of dissection between 
the appendices and omentum (Fig. 28-5). Next 
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Fig. 28-6 

Fig. 28-7 



Fig.28-8 

elevate the omenturn from the trans verse mesocolon 
(Fig. 28-6). Expose the anterior surfaces of the 
pancreas and duodenum, along with the origin ofthe 
right gastroepiploic vessels. Ligate the latter at their 
origin with 2-0 silk and divide them, sweeping all 
adjacent lymph nodes toward the specimen (Fig. 
28-7). 

Pancreatic Resection 
If the body and tail of the pancreas are to be re
sected, incise the peritoneum along the lower border 
of the pancreas. Ligate the splenic artery near its 
origin from the celiac axis and divide it. Trace the 
splenic vein to its junction with the portal vein, and 
liga te and divide it there. The inferior mesenteric 
vein enters the splenic near its termination. Divide 
and liga te this vessel also. If the pancreas is of 
average thickness, apply a TA-55 stapler with 3.5-
mm staples across the neck ofpancreas and fire it, in 
the manner of Pachter et al. Incise the pancreas 
along the stapler and leave the tail of the pancreas 
attached to the specimen. If the body of pancreas is 
too thick to undergo stapling, even with 4.8-mm 
staples, divide the organ with a scalpel and elose the 
cut end by overlapping interrupted mattress sutures 
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Spleen 

of 3-0 Prolene. Ocelude the pancreatic duct by an 
individual suture-ligature. 

The pancreas should be resected only when 
invaded by tumor. 

Celiac Axis Dissection and Division 
of Left Gastric Vessels 
With the greater curvature of the stornach elevated 
and retracted toward the patient's right, it is a 
simple matter to palpate the left gastric artery as it 
travels from the region of the aorta, anteriorly, to 
meet the lesser curvature of the stornach. When 
there is tumor in this area, either the splenic or 
hepatic artery may be followed in a proximal direc
tion. This will lead to the celiac axis and to the origin 
of the left gastric. By dissecting the areolar and lym
phatic tissue away, the artery may be skeletonized 
(Fig. 28-8). A blunt-tipped Mixter right-angle 
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clamp is very helpful in delineating the Clfcum
ference ofthe artery. Use the clamp to pass 2-0 silk 
ligatures around the vessel. After it has been doubly 
liga ted, divide it. The coronary vein, which is situated 
just caudal to the artery, often is identified first in 
the course of the dissection. This, too, should be 
divided and ligated, and the lymphatic tissue swept 
toward the specimen. At the conclusion of this step, 
the superior bord er of the adjacent pancreas and the 
anterior surface of the celiac axis and the aorta 
should be free of lymphatic tissue. 

Hepatic Artery N ode Dissection 
Make an incision in the peritoneum overlying the 
common hepatic artery as it leaves the celiac axis. 
Carry this incision down to the origin of the gas
troduodenal artery. There are lymph nodes overlying 
the hepatic artery; dissect them toward the lesser 
curve of the gastric specimen, leaving the artery 
skeletonized (Fig. 28-9). If desirable, the lymph 
node dissection may be pursued to the hilus of the 

Accessory I. hep3 l'C a. 

Fig.28-9 

liver by skeletonizing the hepatic artery, portal vein, 
and common bile duct. Adequate data are not yet 
available to indicate how extensive a lymph node 
dissection should be done. 

Suspicious nodes in the subpyloric region and the 
superior margin of pancreas should be excised and 
the splenie artery should be skeletonized up to the 
distal end of the pancreas. 

Division of Duodenum 
Divide and ligate the right gastric artery. Perform a 
Kocher maneuver, and if the malignancy involves 
the distal stornach dissect the duodenum from the 
anterior surface of the pancreas for a distance of 
5 cm. Extensive duodenal dissection is not necessary 
when the distal antrum is free of tumor. 

If a stapled closure of the duodenum is elected, 
apply the TA-55 Auto Suture stapler to the duo
denal stump. Generally, 4.8-mm staples are used. 
Fire the stapler and apply an Allen clamp to the 
specimen side of the duodenum. Divide the duo-



denum flush with the stapling device, as in Fig. 
24-46. Ligate the distal end of the specimen with 
umbilical tape behind the Allen elamp and remove 
the elamp. Cover the distal end of the specimen with 
a sterile rubber glove, which should be fixed in place 
with an additional umbilical tape ligature. 

When it is elected to suture the duodenal stump, 
the technique illustrated in Figs. 24-23, 24-24, and 
24-25 should be followed. 

Dissection of the Esophagocardiac 
Junction: Vagotomy 
After the triangular ligament has been divided, 
retract the left lobe of the liver to the patient's right 
and incise the peritoneum overlying the abdominal 
esophagus. Using a peanut dissector, dissect away 
the esophagus from the right and left branches of the 
diaphragmatic crux. Then encirele the esophagus 

I 
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with the index finger and perform abilateral truncal 
vagotomy, as described in Chap. 19. Incise the 
peritoneum overlying the right crux (Fig. 28-9). 
Identify the cephalad edge of the gastrohepatic 
ligament, which contains an accessory left hepatic 
branch of the left gastric artery. Divide this struc
ture between elamps at a point elose to the liver, 
thus completing the division of the gastrohepatic 
ligament. 

Pass the left hand behind the esophagocardiac 
junction, a maneuver that will delineate the avascular 
gastrophrenic and any remaining esophagophrenic 
ligaments, all of which should be divided (Fig. 28-
10). This frees the posterior wall ofthe stomaeh. In 
order to minimize further spill of neoplastic cells into 
the esophageal lumen, ocelude the esophagogastric 
junction with umbilical tape or an application of 
staples with the TA-55. 

/' 
) 
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Preparation of Roux-en-Y 
Jejunal Segment 

After identifying the ligament of Treitz, elevate the 
proximal jejunum from the abdominal cavity and 
inspect the mesentery to determine how it will reach 
the apex of thc abdominal cavity for the esophago
jejunal anastomosis. In so me patients who have 
lost considerable weight before the operation, the 
jejunum will reach the esophagus without the need to 
divide anything but the marginal artery. In patients 
whosejejunal mesentery is short, it may be necessary 
to divide several arcade vessels. Transillumination is 
a valuable aid in dissecting the mesentery without 
undue trauma. 

Generally, the point of division of the jejunum is 
about 15 cm distal to the ligament ofTreitz, between 
the second and third arcade vessels. Make an incision 
in the mesentery across the marginal vessels, and 
divide and liga te them with 3-0 silk. Divide and 
liga te one to three additional arcade vessels to pro-

Fig. 28-11 

vide an adequate length of the jejunum to reach the 
esophagus without tension (Fig. 28-11). 

Apply a TA-55 stapler to the point on the jejunum 
previously selected for division. Fire the stapler. 
Apply an Allen clamp just proximal to the stapler and 
divide the jejunum flush with the stapler. Lightly 
electrocoagulate the everted edge and remove the 
stapler. 

Next make a 3-4cm incision in the avascular 
portion of the transverse mesocolon to the left of the 
middle colic artery. Deliver the stapled end of the 
jejunum through the incision in the mesocolon to 
the region of the esophagus. After the jejunal seg
ment is properly positioned, suture the defect in the 
mesocolon to the wall of the jejunum in order to 
prevent herniation later. 

End-to-Side Sutured 
Esophagojejunostomy 
For reasons discussed in Chap. 8, we prefer an 
anastomosis ofthe end-to-side type. The anticipated 



site of the esophageal transeetion should be 6-10 cm 
above the proximal margin of the visible tumor. If 
the diaphragmatic hiatus is excessively large, narrow 
it with one or two 2-0 silk sutures (Fig. 28-12). 

/ / 

Fig.28-12 
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Then insert several interrupted 3-0 silk sutures 
between the undersurface of the diaphragm and the 
posterior. wall of the jejunum to prevent tension 
on the anastomosis caused by gravity. The sutures 
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should be phiced in the jejunum sufficiently pos
terior so as to preserve the antimesenteric border 
for anastomosis. 

Before beginning to construct the anastomosis, 
mark the exact site of the anticipated jejunal inci
sion by making a scratch with a scalpel along the 
antimesenteric border ofthejejunum. This will serve 
as a guide for the insertion of the first layer of 
esophagojejunal sutures. Then place the specimen 
on the patient's chest. This will expose the posterior 
wall of the esophagus for the first layer of anastomotic 
sutures. Place a 4-0 atraumatic silk Cushing suture 
beginning at the right lateral portion of the esoph
agus. With the same needle take a bi te at the right 
lateral margin of the jejunal scratch mark. PI ace a 
similar suture at the left lateral margins of the 
esophagus and jejunum. Apply hemostats to each 
suture, as none will be tied until the suture line has 
been completed (Fig. 28-13). Note that the an
ticipated incision in the jejunum will be slightly 
longer than the diameter of the esophagus. 

J 
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Fig. 28-13 

With three or four additional Cushing sutures 
of 4-0 silk, complete the posterior seromuscular 
layer of the anastomosis by successive bisection (see 
Figs. B-22 and B-23). After inserting the sutures, 
but before tying them, it is helpful to divide the 
posterior wall of the esophagus. Do this in a trans
verse manner, using a scalpel, until the mucosa 
has been transected. Complete the incision with a 
Metzenbaum scissors, leaving the anterior wall of 
esophagus intact. Now tie and cut the sutures, but 
leave the right and left lateralmost sutures long, with 
the identifying hemostats attached. 

Make an incision in the antimesenteric border of 
the jejunum, as previously marked. If there appears 
to be considerable redundant mucosa, this may be 
excised. Contral excessive bleeding with 4-0 PG 
suture-ligatures or careful electrocoagulation. Now 
approximate the posterior mucosal layers by inter
rupted sutures of atraumatic 5-0 Vicryl, with the 
knots tied inside the lumen (Fig. 28-14). Instruct 
the anesthesiologist to pass the nasogastric tube 
farther down the esophagus. When the tube appears 
in the esophageal orifice, guide it down the jejunum. 

Divide the remaining esophagus so that the ante
rior wall is 1 cm longer than the already anastomosed 
posterior wall (Figs. 28-15, 28-16, 28-17, 28-
18). Remove the specimen and ask the pathologist to 

Fig. 28-14 
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Fig.28-18 
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Fig. 28-19 

Fig. 28-20 

perform a frozen section examination of both the 
proximal and distal margins. If the frozen seetion 
examination is positive for malignancy, further exci
sion is indicated. 

Approximate and invert the anterior mucosal 
layer by 5-0 Vicryl sutures, interrupted, with the 
knots tied inside the lumen (Fig. 28-19). If it is 
difficult to invert the mucosa by this technique, the 
procedure may be accomplished with interrupted 
"sero-mucosal" sutures of 5-0 Vicryl, 4-5 mm 
wide, inserted so as to include the cut end of the 
esophageal muscularis and mucosa (Fig. B-16). 

Complete thc final anastomotic layer by inserting 
interrupted 4-0 silk Cushing sutures to approximate 
the outer layers of the esophagus and jejunum (Fig. 
28-20). Each suture should encompass a bi te 
of about 5 mm of esophagus and of jejunum. The 
peritoneum overlying the diaphragmatic hiatus can 
now be brought down over the anastomosis. Attach 
it to the anterior wall of the jejunum by several in
terrupted 4-0 silk stitches (Fig. 28-21). A sagittal 
section of the completed anastomosis can be seen in 
Fig.28-22. 



I 

Fig.28-21 

On occasion the esophagus will appear to be 
unusually narrow, secondary either to spasm or 
atrophy. In this case gentle digital dilatation by the 
surgeon before constructing the anastomosis may 
serve to accomplish a somewhat larger anastomotic 
lumen than would otherwise be the case. If desired, 
it is possible to perform the anastomosis over a 40F 
Hurst or Maloney esophageal bougie instead of the 
nasogastric tube. 

The area should be irrigated intermittently with 
an antibiotic solution. 

Fig.28-22 

End-to-Side Stapled 
Esophagojejunostomy 
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Performance of an end-to-end esophagojejuno
stomy with the use of the EEA stapler requires easy 
access to 4-5 cm of relaxed esophagus with good 
exposure to enable the surgeon to inspect the anas
tomosis carefully at its conclusion. 

After the esophagus has been transected and the 
specimen removed, insert a guy suture of 3-0 silk in 
each of the four quadrants of the esophagus, going 
through all of the layers. Attach a hemostat to each 
suture. Then insert a purse-string suture of 2-0 
Prolene no more than 3-4 mm proximal to the cut 
edge ofthe esophagus. Attach a hemostat to the com
pleted purse-string. Now check the diameter of the 
esophagus by first gently dilating it with the middle 
finger or thumb. Then gently insert a lubricated 
EEA-25 sizer. Vigorous attempts at dilating the 
esophagus will result in a tear along the mucosa. 
This may require the resection of a considerably 
greater amount of esophagus than is convenient. It is 
not wise to try to repair a tear of this type and use 
the damaged tissue for an anastomosis. For this 
reason, be gentle in the dilatation. If the EEA-25 
sizer does not enter the esophagus readily, convert to 
a sutured anastomosis as described above. We prefer 
to use the EEA-28 or EEA-31 size cartridge when
ever possible. In a patient who has suffered from 
chronic esophagogastric obstruction, the esophagus 
may weil admit the EEA-31 cartridge. 

One has the option to use the regular EEA device 
or the CEEA method. The latter has a detachable 
anvil which is easier to insert into a small esophagus 
than the anvil which is attached to the EEA device 
itself. The methodology of using the CEEA device is 
described in Chap. 39 for low anterior resection. 

Now bring the previously prepared Roux-en-Y 
segment of jejunum and pass it through an incision 
in the avascular part of the transverse mesocolon. 
Thejejunum should easily reach the esophagus witl.t 
6- 7 cm to spare. Gently dilate the lumen of the 
jejunum and insert the lubricated cartridge of the 
EEA device into the open end of the jejunum as 
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Fig. 28-23 

illustrated in Fig. 28-23. Remove the anvil from 
the cartridge before inserting it into the jejunum. 
Make a small incision over the rod of the EEA device 
through the elbow ofthejejunum so that the rod can 
penetrate the antimesenteric border of the jejunum. 
Then insert a 2-0 Prolene purse-string suture around 
this rod and tie the suture. Reattach the anvil to the 
EEA device and be certain that the screw is tight. 
Now turn the wing-nut at the base ofthe EEA device 
so that the anvil separates from the cartridge as 
much as possible. Then have the assistants grasp the 
four guy sutures and gently stretch the opening of 
the esophagus by applying mild traction. This will 
loosen the purse-string suture. Gently insert the 
well-Iubricated anvil into the lumen of the esoph-
agus and tie the purse-string suture as illustrated in 
Fig. 28-24. Now turn the screw at the base of 
the EEA so that the anvil is approximated to the 
cartridge. When this has been completed, fire the 
device by pulling the trigger. Then turn the wing-
nut seven half-turns in a counterclockwise direction 
and rotate the device and manipulate the anvil in 
such fashion as to withdraw the EEA device from the 
anastomosis. At this point, it is important to insert 
the index finger into the open end of the jejunum 

Fig.28-24 

(Fig. 28-25). The index finger should go easily Fig.28-25 



Fig.28-26 

both through the anastomosls mto the esophagus 
and in a ca ud al direction into the distal jejunum. If 
this finger exploration is satisfactory, apply a TA-55 
stapler with 3.5-mm staples to the jejunum as seen in 
Fig. 28-26. Apply the stapler at a point about 
1-2 cm away from the anastomosis. elose the jaws 
of the TA-55 and fire the staples. Then amputate 
the redundant jejunum and lightly electrocoagulate 
the exposed mucosa. It is important to amputate the 
jejunum elose to the anastomosis so that no blind 
loop will develop. 

If the finger exploration was not satisfactory, and 
the index finger goes from the open end of the 
jejunum directly into the esophagus but cannot enter 
the distal jejunum, as shown in Fig. 28-27, the 
surgeon has committed the error of permitting the 
shoulder of the cartridge to carry the left wall of 
the jejunum (Fig. 28-28) along with it so that 
it is enelosed within the anastomosis, thus totally 
oceluding the entrance into the efferent limb of the 
jejunum. This serious error can be prevented if 
the surgeon will elosely observe the passage of the 
cartridge as shown in Fig. 28-23, to be certain that 
it slides past the side wall of the jejunum to com
pletely abut the antimesenteric border. If this error 
has been made, the anastomosis will have to be 
repeated. 
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Fig. 28-27 Fig. 28-28 

Roux-en-Y Jejunojejunostomy, 
Sutured 
Attention should now be directed to restoring the 
continuity of the small intestine by doing an end
to-side anastomosis between the cut end ofthe prox
imal jejunum and the side of the Roux-en-Y limb. 
This anastomosis should be made 60 cm from the 
esophagojejunal anastomosis in order to prevent bile 
reflux. After the proper site on the antimesenteric 
border of jejunum has been selected, make a longi
tudinal scratch mark with a scalpel. Use interrupted 
4-0 silk Lembert sutures for the posterior sero
muscular layer of the end-to-side anastomosis (Fig. 
28-29). When all these sutures have been placed, 

Fig. 28-29 
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Fig. 28-30 

make an incision along the previously marked area 
ofthejejunum and remove the Allen elamp from the 
proximal segment of the jejunum. Approximate the 
mucosal layers, using 4-0 chromic catgut or PG 
doubly armed with straight needles (Fig. 28-30). 
Take the first stitch in the middle of the posterior 
layer and tie it. Close the remainder of the posterior 
mucosallayer with a continuous locked suture (Fig. 
28-31). Approximate the anterior mucosal layer 

Fig. 28-31 
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Fig.28-32 

with a continuous suture of either the Connell or 
Cushing type. Then elose the final anterior seromus
cular layer with interrupted 4-0 silk Lembert sutures 
(Fig. 28-32). Test the lumen by invaginating the 
jejunum with the index finger. 

Stapled Roux-en-Y 
J ejunojejunostomy 
In most cases, we prefer to perform the Roux-en-Y 
jejunojejunostomy with a stapling technique. To 
accomplish this, the proximal segment ofthejejunum 
is approximated to the Roux-en-Y limb. With the 
electrocautery make a 1.5-cm longitudinal incision 
on the antimesenteric border. Insert a GIA stapling 
device, one fork into the descending segment of the 
jejunum and the other fork into the open end of the 
proximal segment of the jejunum (Fig. 28-33). Be 
certain that the open end of the proximal segment of 
jejunum is placed so that the opening faces in a cephalad 
direction. If the limbs of the jejunum are not joined in 
this manner, there is increased risk of narrowing the 
lumen of the jejunum. When the GIA device is in 
place, lock and fire; it will be seen that the first layer 
of the anastomosis has been completed in a side-to
side fashion between the antimesenteric borders of 
both segments of the jejunum (Fig. 28-34). 

To elose the remaining defect in the anastomosis, 
apply an Allis elamp to the right-hand termination 
of the staple line and another Allis to the left-hand 
termination of the staple line. Insert a guy suture 
into the midpoint of the remaining defect on the 
proximal segmen t of the j ej un um and pass i t through 
the midpoint of the defect on the distal segment of 
the jejunum (Fig. 28-35). When the guy suture 
approximates these two points, apply Allis elamps to 
the right side of the defect to approximate the two 
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Fig.28-35 

segments of the jejunum in an everting fashion. 
Complete this part of the anastomosis by applying 
and firing the TA-55 stapling deviee deep to the Allis 
clamps and the guy suture (Fig. 28-36). Exeise the 
redundant mueosa flush with the stapling deviee, 
but preserve the guy suture. Lightlyeleetroeoagulate 
the everted mueosa. 

Use Allis elamps again to elose the remaining 
defeet and apply the TA-55 stapler onee more deep 

Fig. 28-36 
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Fig.28-37 

to the Allis elamps and the guy suture. When the 
stapler is fired and the redundant mucosa excised, 
the anastomosis is complete. It can be seen that the 
lumen is quite large (Fig. 28-37). 

elose the remaining potential defects between 
the mesentery of the proximal and distal jejunum 
with interrupted sutures of 4-0 silk to prevent 
herniation. 

Modifications of Operative 
Technique for Patients with 
Zollinger-Ellison Syndrome or 
Benign Disease 
When total gastrectomy is being performed for the 
Zollinger-Ellison syndrome or for benign disease, 
several modifications are indicated. First, it is not 
neeessary to exeise eonsiderable lengths of the esoph
agus or duodenum. Both these structures are divided 
elose to the margins of the stomaeh. Seeond, it is not 
neeessary to remove the spleen or omen turn, and the 

greater curvature disseetion ean be earried out by 
dividing eaeh of the vasa brevia between the greater 
eurvature of the stomaeh and the greater omen turn, 
leaving the omenturn behind. Third, disseetion of 
the lymph nodes in the region of the eeliac axis, 
hepatic artery, and panereas is not indicated. But 
for the foregoing modifications, the teehnique is 
essentially the same as for cancer operations; how
ever, the ineidence of postoperative eomplieations 
is far lower in patients with the Zollinger-Ellison 
syndrome. 

N eedle-Catheter J ejunostomy 
Since most patients requiring a total gastreetomy 
are malnourished, we perform a needle-eatheter 
jejunostomy at this point in the operation. 

Wound Closure 
Irrigate the abdominal eavity again with saline and 
antibiotie solution. Ifhemostasis is exeellent and the 
anastomoses have been performed with aeeuracy, 
we do not insert drains into the abdominal cavity. 
Otherwise, a 6-mm Silastie Jaekson-Pratt catheter 
may be brought out from the vicinity of the anas
tomosis through a puneture wound in the abdominal 
wall and attached to elosed-suetion drainage. 

Postoperative Care 

Administer nasogastrie suetion for 3-4 days. 

Administer perioperative antibioties. 

Administer enteral feedings by way of the needle 
eatheter jejunostomy after the patient reeovers from 
anesthesia. 

As in other esophageal anastomoses, nothing should 
be permitted by mouth until the seventh postoper
ative day, at which time an esophagram should be 
performed in the X-ray department. If no leakage 
is identified, a liquid diet should be initiated. This 
may be inereased rapidly aeeording to the patient's 
toleranee. 

Long-term postoperative management requires 
all patients to be on a dietary regimen that eounter
aets dumping. The diet should be high in protein 
and fat while low in earbohydrate and liquids. Fre
quent small feedings are indicated. Liquids should 
not be consumed during and I or 2 hours after meals 
in order to prevent hyperosmolarity in the lumen of 
the proximal jejunum. Some patients may require 
several months of repeated eneouragement to es tab
lish adequate calorie intake following total gastree
tomy. Others seem to do weil with no dietary 
restrictions. 



Dietary supplements of vitamins, iron, and cal
cium as well as continued parenteral injections of 
vitamin B I2 are necessary in the long-term manage
ment of patients following total gastrectomy. 

Complications 

Sepsis of the abdominal wound or the subphrenic 
space is one complication that follows surgery for an 
ulcerated gastric malignancy. Early diagnosis and 
management are necessary. 

Leakage from the esophagojejunal anastomosis is 
the most serious postoperative complication, but 
should occur rarely if proper technique has been 
used. A minor degree of leakage may be managed 
by prompt institution of adequate drainage in the 
region, supplemented every 8 hours by injection 
through the drainage catheter of 15 ml of saline with 
suitable antibiotics. A nasogastric tube of the sump 
type should be passed to a pointjust proximal to the 
esophagojejunal anastomosis for continuous suction. 
Nutritional support is essential, as are systemic an
tibiotics. In more serious cases, a diverting cervical 
esophagostomy may be required. Fortunately, a pro
perly performed Roux-en-Y anastomosis will divert 
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duodenal and pancreatic enzymes from the leak. 
If the Roux-en-Y technique has not been used, 
exteriorization of the jejunal segment, temporary 
occlusion ofthe distal esophagus, and cervical esoph
agostomy become necessary to control the septic 
process. 
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29 Exposure of the Third and Fourth 
Portions of the Duodenum 

Indications 
Tumor 

Bleeding 

Concept 
Because the third portion ofthe duodenum is located 
behind the superior mesenteric vessels and trans
verse mesocolon, a direct approach to it would be 
hazardous. Liberating the right colon and small 
bowel mesentery from their attachments to the pos
terior abdominal wall permits the surgeon to elevate 
the right colon and entire small bowel to a position 
over the patient's thorax. This changes the course of 
the superior mesenteric and middle colic vessels so 
that they travel directly cephalad, leaving the trans
verse portion of the duodenum completely exposed. 

Preoperative Care 
Nasogastric tube 

Some lesions in the third and fourth portions 
of the duodenum may be biopsied by the endos
copist, which permits more accurate planning of the 
operation 

Pitfalls and Danger Points 
Trauma to superior mesenteric artery or vein 

Trauma to pancreas 

Operative Strategy 
After liberating the right colon by incising the peri
toneum of the right paracolic gutter, divide the 
renocolic attachments. Continuing in this plane, the 
surgeon will be able to free the entire mesentery of 
the small intestine in an entirely avascular dissec
tion. It is important to devote special attention to the 
superior mesenteric vein as it emerges from the 
pancreas; rough traction in the area may avulse one 
of its branches, producing troublesome bleeding. 
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In planning a resection of the third and fourth 
portions ofthe duodenum, it should be noted that to 
the right of the superior mesenteric vessels the blood 
supply of the third portion of the duodenum arises 
from many small branches of the inferior pancre
aticoduodenal arcade. These must be dissected, 
divided, and liga ted delicately, one by one, to avoid 
pancreatic trauma and postoperative acute pan
creatitis. The distal duodenum is not attached to the 
body of the pancreas to the left of the superior 
mesenteric vessels: its blood supply arises from 
branches of the superior mesenteric artery, as does 
that of the proximal jejunum. These are easy to 
identify and contro!. 

If the pancreas has not been invaded it is pos
sible to resect the third and fourth portions of the 
duodenum for tumor and then to construct an an
astomosis between the descending duodenum and 
the jejunum, so long as the ampulla is not involved. 
When working in this area, it is essential that the 
ampulla ofVater be identified early in the dissection. 

Operative Technique 
Incision 
A long midline incision from the midepigastrium to 
the pubis gives excellent exposure for this operation. 



Liberation of Right Colon 
Make a Metzenbaum incision in the peritoneum of 
the right paracolic gutter. Insert the index finger to 
separate the peritoneum from underlying fat and 
areolar tissue; this will provide an avascular plane. 
When the hepatic flexure is encountered, the electro
coagulator can help control bleeding as the peri
toneum is cut. It is not gene rally necessary to dissect 
the greater omen turn off the transverse colon in this 
operation. It is important, however, to continue 
the division of the paracolic peritoneum around 
the inferior portion of the cecum and to move on 
medially to liberate the terminal ileum, all in 
the same plane (Fig. 29-1). Identify the renocolic 

Fig.29-1 
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ligament at the medial margin of Gerota's fascia. 
Division ofthis thin, ligamentous structure will com
pletely free the right mesocolon. 
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Liberation of Small Bowel Mesentery 
Insert the left index finger beneath the remaining 
avascular attachments between the mesentery of the 
small bowel and the posterior wall of the abdomen; 
incise these attachments until the entire small in-
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testine up to the ligament of Treitz is free and can 
be positioned over the patient's thorax. This con
figuration resembles the anatomy of patients who 
have a congenital failure of rotation or malrotation 
of the bowel (Fig. 29-2). 



Resection of Duodenum 

There is no structure lying over the third and fourth 
portions of the duodenum or proximal jejunum at 
this time. If a tumor of the duodenum is to be 
resected, it is important to determine now if it is safe 
to do so. If so me portion of the pancreas has been 
invaded, adecision will have to be made whether 
a partial or total pancreatectomy is indicated for 
the patient's pathology. If the duodenum is free, 
dissection is best begun by identifying the blood 
supply of the distal duodenum, dividing each vessel 
between clamps, and ligating. As the pancreatic 
head is approached, the dissection should be done 
with delicacy. It is possible to identify and divide 
each of the small vessels arising from the pancreas. 
This frees the duodenum and permits resection and 
anastomosis. 

About I cm ofthe duodenum should be freed from 
the pancreas proximal to the point of transection. 
This permits an end-to-end anastomosis between the 
proximal duodenum and a segment of the jejunum 
that is brought over for this purpose. Mere closure of 
the distal duodenum plus a gastrojejunostomy is not 
a satisfactory operation, as the proximal duodenum 
will eventually dilate to huge proportions and form a 
blind loop. If for some reason the end of the duo-
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denum is suitable for closure but not for anastomosis, 
a side-to-side anastomosis between the second por
tion of the duodenum and proximal jejunum is a 
good alternative. 

Closure 
After the anastomosis has been performed, return 
the right colon and small bowel to the abdomen. 
Make no attempt to reestablish the posterior attach
ments of the mesentery. elose the abdomen in rou
tine fashion. 

Postoperative Care 
Aside from the administration of nasogastric suction 
until bowel function has resumed with the passage of 
flatus, postoperative care is routine. Be aware that 
acute pancreatitis is a possible complication of any 
dissection in the region of the pancreas. If the serum 
amylase remains elevated and the patient shows 
any signs of acute pancreatitis, nasogastric suction 
should be continued until no danger exists. 

Postoperative Complications 
Pancreatitis 

Anastomotic leaks 
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30 Small Bowel Resection and 
Anastomosis 

Indications 
Tumor 

Trauma 

Strangulation 

Crohn's enteritis with complications 

Ischemic enteritis 

Preoperative Preparation 
Nasogastric intubation 

Perioperative antibiotics 

Pitfalls and Danger Points 
The small bowel anastomosis is generally quite safe 
unless there is also so me impairment of the blood 
supply or advanced peritoneal sepsis. When the 
small bowel anastomosis fails because of mechanical 
errors, the leak almost invariably occurs at the 
mesenteric border, where in the serosa has not been 
adequately cleared of blood vessels and fat. 

Operative Strategy 
Requirements for Successful Bowel 
Anastomosis 

1) A good blood supply is required for optimal healing. 
Determine this by noting the pulsatile flow after 
dividing a terminal arterial branch in the region 
where the bowel is to be transected. There should 
be no hematoma near the anastomosis, as this 
may impair circulation. 

2) Accurate apposition of the seromuscular coats is es
sential. There should be no fat or other tissue 
between the two bowel walls being sutured. The 
seromuscular suture must catch the submucosa, 
where most of the tensile strength of the intestine 
is situated. Optimal healing of an anastomosis 
requires serosa-to-serosa approximation. Special 
attention must be devoted to the mesenteric 
border of any anastomosis. This is the point at 
which several terminal blood vessels and accom
panying fat are dissected off the bowel wall to 
provide the surgeon with sufficient visibility to 

permit accurate insertion of the seromuscular 
suture. If fat and blood vessels are cleared away 
from a l-cm width of serosa around the circum
ference of an anastomosis, there need be no 
worry about impairing the blood supply of the 
bowel. The increased accuracy with which the 
sutures are inserted will minimize anastomotic 
complications. 

3) A sufficient length of bowel must be freed proximal and 
distal to each anastomosis to insure there will be 
no tension whatever on the healing suture line. 
Allowance should be made for so me degree of 
foreshortening of the length of the intestine in 
case postoperative distention occurs. 

4) Do not apply excessive force in tying the anastomotic 
sutures as this will result in strangulation of 
tissue. If the suture should inadvertently have 
been placed through the full thickness of the 
bowel and into the lumen, strangulating the 
suture will cause the intestinal contents to leak. 
The suture should be tied with no more tension 
than is needed to approximate both intestinal 
walls. 

5) Do not apply excessive force to the forceps when mani
pulating the ends ofthe bowel to be anastomosed. 
If the imprint of forceps teeth is visible on the 
serosa after the forceps has been removed, the 
surgeon obviously has compressed the tissue with 
too much force. When a curved needle is used, 
the needle must be passed through the tissue 
with a rota tory motion to minimize trauma. As 
discussed in detail in Appendix B, it does not 
matter whether an intestinal anastomosis is 
constructed with one or two layers or whether 
a stapling method is used, as long as proper 
technique is employed. 

6) BeJore constructing stapled intestinal anastomoses, learn 
the piifalls, both technical and conceptual, of the 
method. Study the strategy of avoiding the com
plications of surgical stapling (see Chap. 4). We 
have published areport demonstrating that 
when done by those who have learned the tech
nique, stapled anastomoses are no more pro ne to 
complications than are sewn anastomoses. This 
is surprising, considering that many stapled 
anastomoses are, in part, of the everting type, 
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which most surgeons believe is not conducive to 
optimal healing in the sutured anastomosis. 

7) Some errors often are made by residents who are 
learning the art of anastomotic suturing. One is 
inserting the outer layer of seromuscular sutures 
with the collapsed bowel resting on a Rat surface. 
An even worse error consists in putting the left 
index finger underneath the back of the anas
tomosis while inserting the anterior seromuscular 
sutures. Both errors make it possible to pass the 
seromuscular suture through the bowel lumen 
and then to catch a portion of the posterior wall. 
When the sutures are tied, an obstruction is 
created. While some of these sutures may later 
tear out ofthe back wall in response to peristaisis, 
others may remain permanently in place and 
produce a stenosis. In order to prevent this com
plication, simply have the assistant grasp the tails 
01 those anastomotic sutures that have already been tied. 
Skyward traction on these sutures keeps the 
lumen of the anastomosis wide open while the 
surgeon inserts additional sutures. 

8) Another error consists in inserting anastomotic 
sutures while the bowel is under linear tension. 
This stretches the bowel wall so that it becomes 
relatively thin, making it difficult to enclose a 
substantial bite of tissue in the suture. A sufficient 

Fig.30-1 

length 01 the intestine, proximal and distal, should be 
loosely placed in the operative .field. After the first 
seromuscular bite has been taken, the needle is 
then ready to be reinserted into the wall of the 
opposite segment of intestine. At this time it is 
often helpful to use forceps to elevate the distal 
bowel at a point 3-4 cm distal to the anastomosis . 
Elevation relaxes this segment of the bowel and 
permits the suture to catch a substantial bite 
of tissue, including the submucosa. Each bite 
should encompass about 4-5 mm of tissue. 
These stitches should be placed about 4-5 mm 
from each other. 

Results 
Carty and associates studied 500 intestinal anas
tomoses constructed with one layer of extramucosal 
sutures. Clinical anastomotic leaks occurred in 2.3% 
of elective operations. The mortality rate was 2.5% 
of elective cases, but leaks were not considered to be 
the cause of death in any case. 

Contraindications to Anastomosis 
Because of the excellent blood supply and sub
stantial submucosal strength of the small bowel, 
anastomoses are often successful even in the pres
ence of such adverse circumstances as intestinal 
obstruction and gross contamination of the ab
dominal cavity. Consequently, the only major con-

I traindications to a primary sm all bowel anastomosis 
are peritoneal sepsis, questionable blood supply, or a 
patient whose condition on the operating table is 
precarious. In these cases both ends of the divided 
small bowel may be brought to the skin as tem
porary enterostomies. 

Operative Techni<Jue: Small 
Bowel Anastomosls by Suturing 
Incision 
For the best exposure of the small bowel, use a 
midline vertical incision. 

Di vision of Mesentery 
Expose the segment of intestine to be resected by 
laying it Rat on a moist gauze pad on the abdominal 
wall . With a scalpel make a V-type incision in the 
mesentery to be removed, carrying it through the 
superficial peritoneal layer only, in order to expose 
the underlying blood vessels (Fig. 30..,.. I). Apply 
medium-size hemostats in pairs to the intervening 
tissue. Djvide the tissue between hemostat~ and 
ligate each with 2-0 PG. After the wedge of mesen
tery has been completely freed, apply Allen clamps 



Fig. 30-2 

to the bowel on the specimen sides. Apply linen-shod 
Doyen noncrushing intestinal clamps proximal and 
distal to prevent spillage of intestinal contents. Re
move the diseased segment of intestine by scalpel 
division. 

Open Two-Layer Anastomosis 
Considerable manipulative trauma to the bowel wall 
can be eliminated if the anterior seromuscular layer 
of sutures is the first layer to be inserted. This should 
be done by the technique ofsuccessive bisection (see 
Appendix B). First, insert a Lembert 4-0 silk atrau
matic seromuscular suture on the antimesenteric 
bord er. Then insert the second suture on the mesen
teric bord er (Fig. 30-2). Tie both sutures. Next, 

Fig.30-3a 
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bisect the distance between these two sutures and 
insert and tie the third Lembert suture at this point. 
Follow this sequence until the anterior seromuscular 
layer has been completed (Fig. 30-3a). Retain the 
two end sutures as guys, but cut the tails of all the 
remaining sutures. The bowel should then be rotated by 
passing guy suture A behind the anastomosis (Fig. 30-3b) 
so that the posterior layer is on top (Fig. 30-3c). 

Accomplish closure ofthe mucosallayer with 5-0 
Vicryl preferably double-armed with straight need
les. Insert the two needles at the midpoint of the 

A 

B 

Fig. 30-3b 

Fig.30-3c 
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Fig. 30-4 

Fig. 30-5 

Fig. 30-6 

Fig. 30-7 

deep layer (Fig. 30-4). Tie the suture and elose the 
posterior layer, wh ich should inelude both mucosa 
and a bit of seromuscular tissue, with a continuous 
locked suture (Figs. 30-5, 30-6, and 30-7). 
Turning in the corners with this technique is simple. 
Bring the needle from inside out through the outer 
wall ofthe intestine (Fig. 30-8). Then complete the 
final mucosal layer, using either the Connell tech
nique or a continuous Cushing suture (Fig. 30-9). 
After this mucosal layer has been completed, insert 
the final seromuscular layer of interrupted 4-0 silk 
Lemberts (Fig. 30-10). The technique ofsuccessive 

Fig. 30-8 

Fig. 30-9 
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Fig. 30-10 
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bisection is not necessary in the final layer because 
the two segments of bowel are al ready in accurate 
apposition. 

After alI the suture tails have been cut, inspect 
carefully for imperfections in the suture line, espe ci
ally at the mesenteric margin. Test the patency of 
the lumen by invaginating one wall of the intestine 
through the anastomosis with the tip of the index 
finger. 

Open One-Layer Anastomosis 
The first step in constructing an end-to-end anas
tomosis in one layer is identical with Figs. 30-2 and 
30-3a. Insert interrupted Lemberts on the anterior 
seromuscular layer. Cut the tails of all the sutures 
except the two at the end, and rotate the bowel 
to expose the opposite, unsutured bowel (see Figs. 
30-3b and 30-3c). Approximate this too with inter
rupted 4-0 silk seromuscular Lembert sutures, paying 
special attention to the mesenteric border, where fat 
and blood vessels may hide the seromuscular tissue 
from view if the dissection has not been thorough. 

After the anastomosis is completed, check it 
closely far defects. Test the size of the lumen by 
invaginating the wall with a fingertip. 

Alternatively, instead of Lemberts, "seromuco
sal" stitches may be inserted (Fig. 30-11). This 
suture enters the seromuscular layer and like the 
Lembert penetrates the submucosa, but instead of 
emerging from the serosa the ne edle emerges just 
beyond the junction of the cut edge of the serosa and 
underlying mucosa. This stitch has the advantage 
of inverting a sm aller cuff of tissue than does the 
Lembert or Cushing technique and may therefore be 
useful when the small bowel lumen is smalI. When 
inserted properly the seromucosal suture does invert 
the mucosa, but not to the extent that the Lembert 
stitch does. 

Closure of Mesentery 
Close the defect in the mesentery by a continuous 
suture of 2-0 PG on a large, intestinal-type needle. 
Take ca re not to pierce the blood vessels. 

Operative Techni'J,ue: Small 
Bowel Anastomosls U sing 
Stapling Technique 
In our experience, the most efficient method of 
stapling the small bowel is a two-step functional 
end-to-end technique which we have developed. 
This requires the two open-ended segments of the 
small bowel to be positioned so that their anti
mesenteric borders are in apposition. Insert a G IA 
stapling device, one fark into the proximal and the 

Fig. 30-11 

Fig.30-12 

Fig.30-13 

other fork into the distal segment of the intestine 
(Fig. 30-12). Fire the G IA instrument, which will 
form one layer of the anastomosis in an inverting 
fashion (Fig. 30-13). Apply one Allis clamp to the 
anterior termination of the staple line and the other 
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Fig. 30-14 Fig.30-15 

Allis clamp to the anterior termination. Then draw 
the two Allises apart (Figs. 30-14 and 30-15). 
Close the remaining defect in the anastomosis in 
an everting fashion after applying 4-5 Allises to 
maintain apposition ofthe walls ofthe proximal and 
distal segments of bowel (Fig. 30-16). 

After all the Allis clamps have been aligned, 
staple the bowel in eversion by applying a TA - 90 

Fig. 30-16 

device just deep to the Allis clamps, and fire the 
device (Fig. 30-16). To be sure there are no gaps in 
the closure it is essential that the line of staples cross 
both the anterior and posterior terminations of the 
GIA staple line. Generally, staples of 3.5-mm size 
should be used unless the bowel wall is thick, in 
which case 4.8-mm staples are preferable. Excise 
the redundant bowel flush with the stapling device, 
using Mayo scissors. Lightly electrocoagulate the 
everted mucosa. 

Carefully inspect the staple line to be sure each 
staple has formed a proper B. Bleeding may be 
controlled by conservative electrocoagulation or by 
using 4-0 atraumatic PG sutures. 

Close the defect in the mesentery with a con
tinuous 2-0 atraumatic PG suture. Iffeasible, cover 
the everted mucosa by the mesenteric suture line to 
minimize the possibility of it becoming a nidus of 
adhesion formation. 

Whether the anastomosis is sutured or stapled, it 
is advisable to cover it with a layer of omentum, 
whenever possible, to prevent adhesions. 

Postoperative Care 

Administer nasogastric suction until bowel function 
resumes. 

Complications 

Although it is quite uncommon for the patient 
to develop complications following a small bowel 
anastomosis, postoperative obstruction does oc
casionally occur. Anastomotic leaks accompanied by 
intraperitoneal sepsis or enterocutaneous fistula are 
rare except after resection in the face of sepsis or 
when mesenteric circulation is impaired. 
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Indications 

Enterolysis is indicated in acute cases of complete 
small bowel obstruction. 

Concept: When to Operate? 
Despite long years of experience, in cases of acute 
sm all bowel obstruction a surgeon ojten cannot 
determine preoperatively whether strangulation has 
taken place. Numerous retrospective studies confirm 
this fact. There is more risk in overlooking strangu
lation of the intestine than there is in possibly per
forming an unnecessary operation on a patient who 
might have been salvaged by successful long-tube 
suction. Consequently, most surgeons feel that a 
patient suffering arecent onset of acute complete 
intestinal obstruction, confirmed by flat X rays of 
the abdomen, should be opera ted upon as soon as 
rehydration has taken place. When strangulation is 
suspected, rapid resuscitation may be accomplished 
within I hour and continued in the operating room 
with appropriate monitoring. 

So me patients present to the surgeon with evi
dence that the obstruction is incomplete, as sug
gested by the presence of a significant amount of air 
in the colon or the passage offlatus intermittently. A 
trial of conservative management in the group of 
patients witk incomplete obstruction is warranted ifthere 
is no fever, leukocytosis, tachycardia, evidence of 
toxicity, nor a tender mass in the abdomen. Un
remitting pain and radiation of pain to the back are 
both suggestions that the patient has a closed-Ioop 
obstruction that requires surgery. Most patients 
with incomplete obstruction will indeed respond to 
several days of nasogastric suction. 

Patientssuffering from acute small-bowel obstruc
tion who have never had previous surgery should 
have a barium colon enema or colonoscopy to rule 
out a carcinoma ofthe cecum obstructing the ileum, 
whether the obstruction appears to be complete or 
incomplete. 

Many surgeons are willing to attempt conser
vative treatment for a longer period of time in the 
postoperative patient in the belief that the adhesions 
are fibrinous and may be disrupted by the passage of 

a long intestinal tube. Another common explanation 
ofpostoperative obstructions is to call them paralytic 
ileus. In most operations, after the seventh post
operative day the persistence of ileus, as manifested 
by intestinal distention and failure of the patient to 
pass stool or flatus, is probably the result of anasto
motic obstruction or some intraperitoneal pathology 
such as hematoma or sepsis. An internal hernia 
of the small intestine through a pelvic suture line 
following abdominoperineal resection or abdominal 
hysterectomy is another common cause of this clini
cal complex. For these reasons, even in the post
operative patient conservative treatment should be 
limited to a fixed number of days. If no response is 
forthcoming, relaparotomy is safer than continued 
persistence in conservative management. 

Preoperative Preparation 
Nasogastric suction should be instituted promptly. 
Initiate fluid and electrolyte resuscitation. 

Order perioperative antibiotics. 

Pitfalls and Danger Points 
Inadvertent laceration and spillage ofthe contents of 
the intestine is a hazard of this procedure. 

Operative Strategy 
Approach to Densely Adherent 
Abdomen 
While the contents of the normal small intestine may 
be sterile, in intestinal obstruction the stagnation of 
bowel content often results in an accumulation of 
virulent bacteria and toxic products. When these are 
spilled in the peritoneal cavity, the likelihood of 
postoperative mortality and infection increases. To 
avoid this mishap, dissection should be done care
fully and patiently. 

The basic dissection strategy consists of entering 
the abdominal cavity through a scar-free area. Even 
though an old midline scar is frequently used to 
reenter an abdomen to relieve an obstruction, it is 
advantageous to make some part of the mClSlOn 
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through an area of the abdomen above or below the 
old sear. Aeeess to the peritoneal eavity through an 
unsearred area often gives the surgeon an oppor
tunity to assess the loeation of adhesions in the 
vieinity of the antieipated ineision. After the free 
abdominal eavity is entered and any adherent seg
ments ofintestine freed, the remainder ofthe in cis ion 
should be earefully opened. 

The next aspeet of the strategy employed to 
free a densely adherent abdomen is to attaeh Allis 
clamps to the peritoneum and linea alba on one side 
of the ineision. After the clamps are elevated, a 
Metzenbaum seissors ean generally be insinuated 
behind the various layers of avaseular adhesions to 
ineise them (see Fig. 31-1). If the left index finger 
ean be passed beneath a loop of bowel adherent to 
the abdominal wall, this will help guide the dissee
tion. The aim is to free all the intestine from the 
anterior and lateral abdominal wall, first on one side 
of the ineision and then on the opposite, so the 
anterior and laterallayers of parietal peritoneum are 
eompletely free of intestinal attaehments (see Fig. 
31-2). 

Onee the intestine has been freed, traee a normal
looking segment to the nearest adhesion. If possible, 
insert an index finger into the leaves of mesentery 
separating the two adherent limbs of the intestine. 
By gently bringing the index finger up between the 
leaves ofmesentery, often the adherent layer ean be 
stretehed into a fine, filmy membrane, whieh is easily 
divided with a seissors (see Fig. 31-3). In general, 
the strategy is to insinuate either the left index finger 
or the closed blunt-tipped curved Metzenbaum seis
sors beneath an adhesion to delineate the plane, then 
to withdraw the closed scissors and to cut the fibrous 
layer. A guiding prineiple should be to perform the easy 
dissection first. If this principle always is followed, the 
difficult portion of a dissection will become easy. 
Avoid tackling a dense adherent mass head on; ifthe 
loops of intestine going to and coming from 
the adherent mass are dissected on their way in 
and on their way out of the mass of adhesions, a 
sometimes confusil)g eollection of intestine ean be 
easily untangled. 

In the ease of an acute small bowel obstruction, 
frequently there are only one or two adhesions and 
a markedly distended proximal bowel. When this 
occurs, be careful not to permit the distended bowel 
to leap out of a small portion of the incision, as it 
may be tom inadvertently in the process. If possible, 
first deli ver the collapsed bowel (distal to the point 
of obstruetion) and then trace it retrograde up to the 
point of obstruction. The adhesion can then be 
divided under direct vision and the entire bowel 
freed. 

Relaparotomy for Early 
Postoperative Obstruction 
To reexplore the postoperative abdomen we most 
often reenter the same incision, usually in the 
midline. Since most relaparotomy operations are 
done after the eighth to tenth postoperative day, 
so me sharp dissection may be neeessary to enter the 
abdomen. 

To divide adhesions in these eases, many of the 
loops of bowel can be separated by inserting the in
dex finger between the leaves ofadjoining mesentery. 
By elevating the finger, the adhesion ean be stretehed 
between the bowel segments. Often the adhesion 
may be disrupted by pinehing it gently between the 
thumb and index finger without damaging the serosa 
of the bowel. 

Operative Intestinal Decompression 
If the diameter of the small bowel appears to be so 
distended that closing the ineision would be difficult, 
operative decompression of the bowel will make the 
abdominal closure simpler and may improve the 
patient's postoperative course. Decompression may 
also lessen the risk of inadvertent laeeration of the 
tensely distended intestine. 

For this procedure we prefer to use the Baker or a 
Nyhus-Nelson intestinal tube. This is a 270 em long 
tube with a 5-ml balloon at its tip. It may be passed 
through the patient's nose by the anesthesiologist or 
introduced by the surgeon through a Stamm gas
trostomy. It is then passed through the pylorus with 
the balloon deftated. The balloon is partially inftated 
and the tube milked around the duodenum to the 
ligament ofTreitz and then down the small intestine. 
Meanwhile, intermittent suction should be applied 
for the aspiration of gas and intestinal content. 
Caution should be exercised in milking the tube 
through the intestine, as the distended bowel has 
impaired tensile strength and can easily be tom. 
In patients who have relatively few adhesions, the 
Baker tube may be removed at the eonclusion of the 
decompression and a nasogastrie tube substituted 
for postoperative suction. In patients who have 
extensive serosal damage due to universal adhesions, 
it may be desirable to perform a stitehless plication 
by leaving the Baker tube in place for 2-3 weeks (see 
Chap.32). 

Management of Serosal Damage 
Small areas of intestine from whieh the serosa has 
been avulsed by dissection require no sutures for 
repair if the submueosa has remained intaet. This is 
evident in areas where some remnants of muscle 
fibers remain. Otherwise, when only thin mueosa 
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bulges out and the mueosa is so transparent that 
bubbles of fluid ean be seen through it, the damage 
is extensive enough to require inversion of the area 
with a eontinuous 5-0 Vieryl Lembert seromuseular 
suture. 

Operative Technique 
Incision and Bowel Mobilization 
A long midline ineision is preferable. If the site has 
an earlier ineision, start the new ineision 3-5 em 
eephalad to the upper margin of the old ineision so 
that the abdomen ean be entered through virgin 
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territory. Carry the skin ineision through the middle 
of the old sear and down to the linea alba. After 
opening the upper portion of the ineision, identify 
the peritoneal eavity, then earefully in eise the re
mainder of the sear. At the same time disseet away 
any adherent segments of underlying intestine (Fig. 
31-1). 

Divide adhesions by the method deseribed above 
in "Operative Strategy," until the entire anterior and 
lateral portion of the abdominal wall and parietal 
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Fig. 31-2 
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peritoneum are free of underlying adhesions (see 
Fig. 31-2). Thereupon, free the remainder of the 
bowel of adhesions, from the ligament of Treitz to 
the ileocecal valve. Accomplish this by delicate 
Metzenbaum scissors dissection, alternately sliding 
the scissors underneath a layer of fibrous tissue to 
visualize its extent and then cutting the adhesion. 
This can be done more efficiently if the left index 
finger can be insinuated in such a way as to circum
scribe the adherent area, or ifthe index finger can be 
brought between the leaves of mesentery separating 
the adherent bowel, thereby placing the adhesion on 
stretch and making it visible (Fig. 31-3). In some 
cases there are adhesions of a cartilaginous nature, 
especially in patients whose obstruction is due to 
multiple malignant implants. Bold scalpel incisions 
should be made to divide adhesions of this type. 
Again, by doing the easy dissection first, the difficult 
parts will become easier. 



Repair of Damage to Bowel Wall 

Small areas of damage to the bowel wall, as evi
denced by the protrusion of a thin transparent layer 
of mucosa, should be repaired by continuous 5-0 
Vicryl seromuscular Lembert sutures. If there are 
larger areas of damage, such as a longitudinal rent, 
they may be repaired by one or two layers ofLembert 
sutures in a transverse manner. Extensive damage 
requires a bowel resection with anastomosis either 
by sutures or stapling. 

Closure 
After decompressing the bowel, replace it in the 
abdominal cavity. If there has been any spillage, 
thoroughly irrigate the abdominal cavity with large 
volumes of warm saline solution followed by lavage 
with a dilute antibiotic solution. Close the abdominal 
wall in the usual fashion with a modified Smead
Jones technique (see Chap. 5). 
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Postoperative Care 
Nasogastric and/or long intestinal tube suction will 
be required postoperatively until evidence of bowel 
functionreturns, as manifested by the passage of 
flatus or stool per rectum, or active bowel sounds. 

When a patient requires that a Baker tube remain 
in place postoperatively due to extensive serosal 
damage or some other indication for a "stitchless 
plication"(see Chap. 32), it will generally be nec
essary to insert a nasogastric tube in the other nostril 
to decompress the upper gastrointestinal tract. Our 
policy is to avoid filling both nostrils with intestinal 
tubes. It is far preferable in these cases to insert the 
long Baker tube through a newly constructed Stamm 
gastrostomy, thereby leaving one nostril free. 

Perioperative antibiotics 

Complications 
Recurrent intestinal obstruction 

Intestinal fistula or peritonitis 



32 Baker Tube Stitchless Plication 

Indications 

Operations for intestinal obstruction due to exten
sive adhesions, when patient has already undergone 
numerous similar operations 

Patients who suff er extensive serosal damage follow
ing division of many adhesions 

Concept 
After extensive adhesions involving most ofthe small 
intestine have been dissected, or the patient has 
undergone numerous similar operations, it can be 
anticipated that adhesions will reform after enter
olysis. With the aim of causing these adhesions to 

Fig. 32-1 
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form in an orderly fashion, Noble, and Childs and 
Phillips, performed a suture plication of the entire 
small intestine so that the bowel could not twist 
around localized adhesions. 

Baker has developed a technique for accomplish
ing the same end by passing a 270-cm tube through 
a jejunostomy opening down to the cecum. This 
decompresses the small bowel after enterolysis. In 
addition, by leaving the tube in place for 10 days and 
by arranging the bowel in an orderly fashion (Fig. 
32 -1), any adhesions that develop presumably will 
form in a similar orderly fashion. In aseries of 52 
cases reported by Baker, 46 results were excellent 
and only one developed a postoperative obstruction, 
which responded to suction through a long intestinal 
tube. Since Baker's is a simpler procedure, it has 
largely replaced the intestinal suture-plications of 
the Noble or Childs type for patients who have 
recurrent obstructions due to adhesions. 

Preoperative Preparation 
N asogastric suction should be initiated before the 
operation. 

Pitfalls and Danger Points 

Trauma to the bowel while passing the Baker tube is 
a hazard of this procedure. 

Operative Strategy 
The 18 F Baker tube, 270 cm long with a 5-ml bag at 
its tip, should be passed either through ajejunostomy 
or a gastrostomy. Ofthe two routes, the gastrostomy 
has far fewer postoperative complications than the 
jejunostomy and is the much preferred method. A 
gastrostomy of the Stamm type should be used (see 
Figs. 26-1 through 26-5). It is not advisable to pass 
the tube by the nasogastric route, as the tube must 
remain in pi ace for at least 10 days. Also, a second 
nasogastric tube may be required to decompress the 
stomach postoperatively. 

Ifthe stomach or the duodenum has been the site 
of a previous operation that would impede construc
tion of a gastrostomy, then pass the Baker tube 
retrograde through a cecostomy up to the jejunum. 



This route too is safer than is the jejunostomy as the 
jejunostomy sometimes leaks or causes intestinal 
obstruction after the Baker tube is removed. 

Operative Technique 
Enterolysis of the entire small bowel should be per
formed as the first step of this operation. Create a 
Stamm gastrostomy (see Chap. 26). Pass the sterile 
Baker tube into the gastrostomy. Then pass it 
through the pylorus and partially inftate the balloon. 
By milking the balloon along the intestinal tract the 
tube may be drawn through the entire length of the 
intestine. Supply intermittent suction to the tube to 
evacuate gas and intestinal content. Pass the balloon 
through the ileocecal valve, where it should be 
inftated to 5 ml. 

Distribute the length of the intestine evenly over 
the length of the tube. Then arrange the intestine in 
the shape of multiple S's. Irrigate the peritoneal 
cavity with a dilute antibiotic solution and elose 
the abdomen in the usual fashion. If there has been 
any spillage of bowel content during the dissec
tion, if gangrenous bowel has been resected, or if an 
enterotomy has been performed for intestinal 
decompression, the skin incision should not be 
elosed primarily. Stewardson et al. have pointed out 
that over 50% of the patients they treated who had 
these conditions developed wound infections. 

When local factors contraindicate a gastrostomy, 
pass the Baker tube through a stab wound near 
McBurney's point. Then construct a cecostomy by 
the Stamm technique. Insert a purse-string suture 
using 3-0 PG in a portion of the cecum that is near 
the stab wound. Make a puncture wound in the 
center ofthe purse-string, insert the Baker tube, and 
hold the purse-string taut. To pass the Baker tube 
through the ileocecal valve, make a 3-4mm punc
tu re wound in the distal ileum. Then insert a Kelly 
hemostat into the wound and pass the hemostat into 
the cecum. Grasp the Baker tube with the hemostat 
and draw the tube into the ileum. Close the puncture 
wound with sutures. 
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Inftate the balloon of the Baker tube and milk the 
balloon in a cephalad direction until the tip of 
the Baker tube has reached a location proximal to 
the point of obstruction and to any area of bowel 
that has suffered serosal damage. Suction all the 
bowel contents through the Baker tube and deftate 
the balloon. 

Insert a second 3-0 PG purse-string suture 
inverting the first purse-string. Then suture the 
cecostomy to the abdominal wall with one 3-0 PG 
suture in each quadrant surrounding the abdominal 
stab wound. 

Postoperative Care 
Deftate the balloon at the end of the Baker tube on 
the second postoperative day. However, leave the 
tube in place for 14-21 days if a stitchless plication 
is to be achieved. An additional nasogastric tube 
for suction may be required for several days. The 
patient should be permitted to eat when evidence of 
bowel function returns, at which time the Baker tube 
suction can be discontinued. 

Antibiotics should be given postoperatively to 
patients who have had intraoperative spill of intes
tinal contents. 

Postoperative Complications 
W ound infection 
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33 Appendectomy 

Indications 

Acute appendicitis 

Interval appendectomy following conservative treat
ment of appendiceal abscess 

Mucocoele of appendix 

Adenocarcinoma and carcinoid of appendix may 
require right colon resection in addition to appen
dectomy, especially ifthere is suspicion ofmetastases 
in lymph nodes 

Concept 
Probably 85% of the time acute appendicitis is 
the result of a closed-Ioop obstruction generally sec
ondary to an appendiceal fecalith. The base of the 
appendix, which is proximal to the obstructing 
fecalith, usually is fairly healthy even in the presence 
of advanced inflammation or even if the remainder 
of the organ is gangrenous. This makes ligature or 
inversion ofthe appendiceal stump a safe procedure. 

There has been a decline in the incidence of acute 
appendicitis in the United States during the past 
two decades, while the accuracy of the diagnosis 
has increased. In good hospitals perhaps less than 
10% of all appendectomies done are cases in which 
histological finding is of a normal appendix. Ac
curacy of diagnosis can be increased if in all doubtful 
cases the surgeon rechecks the physical findings 
every 4-8 hours. Frequently, by the end of 24 ho urs 
the presence or absence of acute appendicitis is 
clarified, at minimal risk to the patient. The most 
difficult diagnosis is of young women, in whom 
disease of the pelvic organs can be a source of 
confusion. 

Wh ether an immediate operation is indicated in a 
patient who first presents with an appendiceal abscess 
in the right lower quadrant remains a matter of 
controversy. If the signs are weIl localized and the 
patient shows improvement with antibiotic therapy, 
conservative management will probably prove suc
cessful. In this case an interval appendectomy should 
be done in 6 weeks. If there is any progression in 
the abdominal findings or in the patient's toxicity, 
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prompt laparotomy should be done to drain the 
abscess. 

In cases of spreading peritonitis secondary to a 
feeding focus at the appendix, it may be necessary to 
perform an emergency ileocecal resection In some 
cases. 

Preoperative Preparation 

In young women a pelvic sonogram may be helpful 
in the differential diagnosis of acute appendicitis. 
Intravenous fluids 

Perioperative antibiotics 

Nasogastric tube if ileus is present 

PitfaIIs and Danger Points 
Inadvertent laceration of inflamed cecum during 
blunt dissection 

Inadequate control of blood vessels in edematous 
mesoappendix 

Operative Strategy 
Incision 
When classic signs of acute appendicitis present 
themselves, the McBurney incision is an appropriate 
one. Because this procedure splits the muscles along 
the lines of their fibers, each in a somewhat different 
direction, the healed scar is usually quite strong and 
the cosmetic result good. For most cases the incision 
proves to be centered over the base of the appendix. 
If the exposure is inadequate, the incision may be 
carried in a medial direction by dividing the rectus 
sheath. If necessary the right rectus muscle itself 
may be transected for the exposure of the pelvic 
organs. 

If it is obvious that even with an extension the 
exposure will be inadequate, a new vertical incision 
should be made, suitable to the pathology, and the 
McBurney incision closed. 

The McBurney incision is contraindicated for 
young women in whom the diagnosis is not clear
cut. Either a midline or paramedian incision should 
be made. 



Management of Appendiceal Stump 
After the appendix has been removed, the stump 
may be managed either by simple ligation or by 
inversion with a purse-string suture around its base. 
There does not appear to be any proof of the su
periority of either method, although one would sus
peet that a purse-string inversion might produee 
fewer adhesions than a simple ligation, whieh permits 
eversion of a bit of the mueosa. Inversion is pre
ferable in simple eases, but if the area is quite 
edematous, making inversion diffieult, simple li
gation is preferable. 

Indication for Drainage 
The presenee ofinflammation or even offree pus due 
to a perforated appendix is not an indieation for 
external drainage. The abdominal wall should be 
closed without drainage after thorough irrigation 
of the abdominal eavity and pelvis. In eases of 
perforated appendix, to avoid wound sepsis the 
surgeon should leave the skin wound open for see
ondary closure at a later date. If an abseess with 
rigid walls is eneountered, then it may be indieated 
to insert a drain through a stab wound in the 
abdominal wall. 

Operative Technique 
Incision 
Draw an imaginary li ne from the right anterior 
superior iliae spine to the umbilieus. At a point 
3-4 em medial to the anterior spine, draw a per
pendieular to this line (Fig. 33 -1). This is the 
general direetion of the MeBurney skin ineision. 
About one-third of the incision should be above the 
imaginary line between the iliae spine and umbilieus 
and two-thirds below this line. The average length of 
this ineision is 6 em. 

Make an ineision identieal to that in the skin 
in the externaioblique aponeurosis, along the line 
of its fibers (Fig. 33-2). After this in eis ion has 
been initiated with a sealpel and extended with a 
Metzenbaum seissors, elevate the medial and lateral 
leaves of the externaioblique from the underlying 

Fig.33-1 

Fig. 33-2 
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Fig. 33-3 

Fig. 33-4 

muscle, and separate them between retractors (Fig. 
33-3). 

Note now that the internaIoblique muscle, which 
is fairly thick, and the transversus muscle, which is 
deep to the internaIoblique, run in a transverse 
direction. Make an incision just below the level of 
the anterior superior iliac spine into the thin fascia of 
the internaIoblique muscle. Then insert a Kelly 
hemostat to separate the muscle fibers of the internal 
oblique and underlying transversus muscle (Fig. 
33-3). Using either two Kelly hemostats or both 
index fingers, enlarge this incision sufficiently to 
insert small Richardson retractors (Fig. 33 -4). 

By electrocoagulation, obtain adequate hemosta
sis of one or two vessels in the internal oblique. Then 
note the layer offat that adjoins the peritoneum. By 
teasing the fat off the peritoneum lateral to the rectus 
muscle, a clear area ofperitoneum can be identified. 
Elevate this between two hemostats and make an 
incision into the peritoneal cavity (Fig. 33-5). 
Enlarge this sufficiently to insert Richardson re
tractors. Then explore the region. 

For additional exposure in a medial direction 
when, for example, it is necessary to identify a 
woman's pelvic organs, a medial extension of about 



2 cm can be made across the anterior rectus sheath. 
Following this, a similar division of the posterior 
sheath can be carried out and the rectus muscle 
retracted medially. 

When the lateral extremity of the McBurney 
incision must be extended, the surgeon has two 
choices: I) Glose the McBurney incision and make 
aseparate vertical incision of adequate length for 
exposure. 2) If only a few centimeters of additional 
exposure are needed, the oblique and transverse 
muscles may be deliberately divided with the elec
trocautery in a cephalad direction along the lateral 
portion of the abdominal wall. Be aware that if this 
vertical extension along the lateral abdominal wall 
is continued for more than 4-5 cm, two or more 
intercostal nerves are likely to be divided, resulting 
in muscular weakness of the lower abdomen. If a 
4-5 cm extension of the incision is closed carefully, 
generally no serious problems of weakness or herni
ation will develop. 

Delivery of Appendi~ 
Insert small Richardson retractors into the peri
toneal cavity and grasp the anterior wall of the 
cecum with a moist gauze pad (Fig. 33-6). With 
the cecum partially exteriorized, identify the ap
pendix. If the appendix cannot be seen, exploration 
with the index finger may reveal an inftammatory 
mass consisting of inftamed appendix and mesoap
pendix. By gende digital manipulation around the 
borders of this mass, it can usually be delivered into 
the incision. 

If this palpatory maneuver is not successful in 
locating the appendix, follow the taenia on the an
terior wall of the cecum in a caudal direction. This 
leads to the base of the appendix, which can then 
be grasped in a Babcock clamp. Apply a second 
Babcock clamp to the tip ofthe appendix and deliver 
it into the incision. 

Division of Mesoappendix 
If the base of the mesoappendix is not thick it may 
be encompassed by a single ligature of 2-0 PG. 
Otherwise, divide the mesoappendix between serially 
applied hemostats, and liga te each with 2-0 or 3-0 
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Fig. 33-7 

Fig. 33-8 

PG until the base of the appendix has been dissected 
free (Fig. 33-7). 

Ligation of Appendiceal Stump 
Hold the tip ofthe appendix in a Babcock clamp and 
doubly ligate the base with 2-0 PG or chromic 
catgut at a point 4-6 mm from the cecum. Apply a 
straight hemostat to the appendix I cm distal to the 
ligature. Then transect the appendix with a scalpel 
5-6 mm distal to the ligature (Fig. 33-8) and re
move the specimen. The appendiceal stump may be 
cleansed with phenol and alcohol, if desired, or the 
mucosa of the stump may be electrocoagulated. Or 
nothing at all need be done to the stump except to 
return it to the abdominal cavity (Fig. 33-9). 

Inversion of Appendiceal Stump 
To invert the stump, insert a purse-string suture 
around the base of the appendix, using 3-0 PG or 
silk on an atraumatic needle. The radius of this 
purse-string should exceed the anticipated length of 
the appendiceal stump (Fig. 33-10). Apply a small 
straight hemostat to the base of the appendix at a 
point 5-6 mm from the cecum. Apply a second 
hemostat I cm distal to the first. Using ascalpeI, 
transect the appendix just distal to the first hemostat 
(Fig. 33-11), which should now be used to invert 
the sump into the previously placed purse-string 
suture (Fig. 33-12). As the first knot is being tied, 
gradually withdraw the hemostat, thus completing 
the purse-string tie. The single suture should be 
sufficient; if there is some doubt of its adequacy, it 
may be reinforced with a figure-of-eight suture ofthe 
same material. 

Fig. 33-9 
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Fig. 33-13 

Closure of Incision 
Irrigate the right lower quadrant and pelvis with a 
dilute antibiotic solution. Then apply four hemostats 
to the cut ends of the peritoneum. Close the peri
toneum with continuous 3-0 atraumatic PG suture 
(Fig. 33-13). Close the internaioblique and trans
verslls muscles as a single layer with interrupted 
sutures of 2-0 PG tied loosely (Fig. 33-14). Close 
the externaioblique aponeurosis with either con
tinuous or interrupted sutures of 2-0 PG (Fig. 
33-15). 

Fig. 33-14 

Fig. 33-15 

Ifintraperitoneal pus or a gangrenous appendix is 
present, no attempt should be made at primary 
closure of the skin incision. Rather, a few vertical 
mattress sutures of 4-0 nylon may be inserted but 
not tied. Insert just enough gauze into the incision to 
keep the skin edges separated. 

Postoperative Care 

In the absence of pus or perforation, postoperative 
antibiotics need not be administered beyond the 
operative period. Otherwise, appropriate systemic 
antibiotics are indicated. 

Most patients re cover rapidly following an ap
pendectomy. They usually do not require intra
venous fluid for more than I day. 

If the skin wound has been packed open, the 
packing should be changed daily. Ifthe area is clean, 
the previously placed skin sutures may be tied on the 
fourth postoperative day. 

Complications 

Postoperative sepsis, either in the form of peritonitis 
or a pelvic abscess, is the most serious postoperative 
complication of an appendectomy. If the patient's 
temperature is elevated after the fourth or fifth post
operative day, a rectal or pelvic examination should 
be performed daily to try to detect a pelvic abscess. 
Often this can be discovered when the tip of the 



examining finger feels a fluctuant and tender mass 
pressing on the anterior wall of the rectum. If the 
abscess has progressed on antibiotic therapy, incision 
and drainage may be performed with general 
anesthesia. To do so, dilate the anus; then pass a 
needle into the palpable mass. Aspiration should 
reveal pus just deep to the rectal wall. If pus is 
found, insert a hemostat along the needle tract to 
make a 1-2 cm drainage opening. 

Use of the CT scan or sonography serves to 
identifY abdominal and pelvic abscesses. The inter-
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ventional radiologist can often drain those abscesses 
percutaneously with CT guidance. 

W ound infection following an appendectomy for a 
perforated appendicitis is another cause of fever. 
This may be prevented by delaying closure of the 
skin. Otherwise, when a wound abscess is detected, 
the overlying skin must be opened for drainage. 

Intestinal obstruction due to adhesions occasion
ally occurs in the postoperative period, especially 
when there is so me degree of peritonitis. Early rela
parotomy is indicated for a complete obstruction. 



Colon and Rectum 



34 Colon Resection 

Resection of the colon is performed in such con
ditions as carcinoma, diverticulitis, inflammatory 
bowel disease, ischemic colitis, volvulus, polyposis, 
arteriovenous malformation, and trauma. The na
ture of the dissection and the extent of the colectomy 
will vary with the pathology. The principles of per
forming an anastomosis ofthe colon remain constant. 

Concept: Principles of 
Successful Colon Anastomosis 
According to Schrock et al. , if during an elective 
operation two segments of well-prepared, healthy 
colon are properly anastomosed, and infection and 
other adverse factors are not present, 98% of all 
cases can be expected to he al without clinicalleak
age. A number of technical requirements must be 
met, however, before this level of excellence can be 
reached. 

Blood Supply 
The end of each segment of colon should have 
demonstrable pulsatile arterial blood flow in the 
mesentery at the cut edge of the bowel. It is a 
valuable routine to make an incision in one of the 
small end-arteries ne ar the point at which the colon 
is transected to determine if this is indeed so. 
An intramural hematoma at the anastomosis or a 
hematoma in the adjacent mesentery may impair 
blood flow. Generally, this impairment requires re
resection of the involved bowel or mesentery. 

Suturing 
Although it probably does not matter whether the 
anastomosis is constructed with one or two layers of 
sutures, it is essential that seromuscular apposition 
be accurate. There should be no blood clot or inter
position of globs of fat between these two layers. 
This requires that a l-cm cuff ofserosa be completely 
cleared of fat, mesentery, and epoploic appendices. 
Most feaks in anastomoses occur on the mesenteric side 01 the 

bowef, where there is greater difficulty in clearing off 
fat and blood vessels. Special attention should be 
devoted to accomplishing an accurate inversion of 
the bowel at this place. Submucosa must be included 
in each suture. Seromuscular sutures should not 
be tied with excessive force, as this may bring on 
strangulation necrosis. 

Tension 
Enough colon should be liberated from the sur
rounding ligaments and omenturn to guarantee that 
there will be no linear tension on the anastomosis 
during the healing process. Remember: In the post
operative period the colon will distend and thus 
become shorter. Consequently, any tension on the 
anastomosis at the time of the operation will be in
creased during the next 5-7 days and may produce 
disruption. 

Perianastomotic Hematoma 
The accumulation of blood or serum in the vicinity 
of an anastomosis, especiaIly in the pelvis, is an 
invitation to localized sepsis, for absolute sterility of 
the colon's lumen is not possible. Many leaks from 
anastomoses in the pelvis occur when an abscess 
from an infected hematoma erodes into the lumen of 
the rectum. Prevention requires good hemostasis 
as weIl as postoperative suction-drainage of the 
presacral space. 

DeadSpace 
If the surgeon closes the pelvic peritoneum proximal 
to a colorectal anastomosis in the pelvis, consider
able dead space may be left in the vicinity of the 
colorectal anastomosis. This dead space is conducive 
to anastomotic leakage. Anastomoses are more cer
tain to heal when they are surrounded by adjacent 
viable tissue, such as small bowet or omenturn. Con
sequently, it is wise to leave the pelvic peritoneum 
unsutured after performing colorectal anastomosis. 
This aIlows the smaIl bowel to help eliminate the 
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dead space. Another way to eliminate dead space is 
to liberate omenturn and bring it into the pelvis. In 
addition, enough proximal colon should be liberated to 
permit the hollow 0] the sacrum to be occupied by redundant 
descending colon, thereby helping to eliminate dead 
space. 

Drainage 
There appears to be no advantage in draining an 
anastomosis in the intraperitoneal space. On the 
other hand, it is very important to use closed-suction 
drains in the presacral space to evacuate serum and 
blood from the pelvic cavity. Leakage from low 
colorectal anastomoses is often caused by an infected 
presacral hematoma. Suction catheters can be kept 
open for an indefinite period if 50 ml of an antibiotic 
solution are instilled every 6 hours. 

Omental Wrap 
Some authorities believe that wrappmg an anas
tomosis with omen turn is important to prevent leak
age. While we use this technique when the omen turn 
is easily available, we do not perform elaborate 
omentum-Iengthening maneuvers to accomplish an 
omental wrap. A properly constructed anastomosis 
does not require the contiguity of the omen turn to 
heal without leaking. 

Stapled versus Sutured Colon 
Anastomoses 
In 1978 we (see Chap. 4) reported a retrospective 
study of 812 patients, comparing the anastomotic 
complications that occurred following stapled and 
sutured gastrointestinal anastomoses. No difference 
was detected. Since that time, numerous other re
ports, some randomized and prospective, have ap
peared demonstrating the equal safety of suturing 
and stap1ing. In fact, the West of Scotland and 
Highland Anastomosis Study Group (1991) in a 
randomized study found that sutured colorectal 
anastomoses had a high er incidence of radiological 
anastomotic leaks than did the stapled cases. 

Akyol and associates no ted in a prospective study 
of 294 patients undergoing colorectal resection for 
cancer, that the use of stapling techniques of anas
tomosis seemed to be associated with a significant 
reduction in the 24-month recurrence and mortality 
rates. 

Another advantage of stapling is the capacity to 
perform a colorectal anastomosis with the CEEA 

V.S. Surgica1 device after resecting a cancer as low 
as 6 cm above the anal verge. 

Conditions Conducive to 
Anastomotic Leakage 
(The figures given in this section are taken from the 
extensive statistical study by Schrock et al. of clinical 
leakage following anastomoses of the colon.) 

Sepsis 
The presence of infection in the vicinity of colon 
anastomoses had long been believed to increase 
the incidence of leakage. Schrock et al. found that 
"Peritonitis, abscess, or fistula strongly favored leak
age regardless of the segment anastomosed." The 
clinicalleak rate in 909 intraperitoneal ileocolonic or 
colocolonic anastomoses, performed in the absence 
ofintraabdominal infection, was 2.4%-3.1 %. When 
infection was present, 6.9% of 87 i1eoco1onic anas
tomoses leaked and 12.1 % of 58 colocolonic anas
tomoses disrupted. The figures are equally striking 
for extraperitoneal coloproctostomy: In the absence 
of infection 7.9% of 329 anastomoses leaked, and 
20.5% of 39 anastomoses disrupted if infection was 
encountered during the operation. In summary, when 
infection was encountered du ring the operation, there was an 
increase 0] 150% -500% in the incidence rif postoperative 
leakage 0] anastomoses. 

Although this result is less marked in ileocolonic 
anastomoses, even he re the surgeon should be cau
tious about electing to perform a primary ileoco
lostomy in the presence of serious abdominal sepsis. 

Shock, Major Hemorrhage 
Diminution of systolic blood press ure by more than 
50 mm Hg below the base line for 15 minutes or 
longer during the operation resulted in a 150% 
increase in the rate of leakage. If four or more units 
of blood replacement were required during the 24-
hour period following the induction of anesthesia, 
there was a 400% increase in the rate. 

Carcinoma at the 
Anastomotic Margin 
Carcinoma at the margin of anastomoses was asso
ciated with a 20% leakage rate compared with 4.2% 
for cancer operations in which the margins were free 
of tumor. 



Preoperative Radiation Therapy 
Anastomoses failed three times as frequently in a 
group of 35 irradiated patients as in the remaining 
cases. 

Segment Anastomosed 
Ileocolonic and colocolonic anastomoses showed no 
significant difference in the incidence of leakage 
as long as extraperitoneal colorectal anastomoses 
were excluded from the comparison. Intraperitoneal 
anastomoses of all types leaked 3.4% of the time: 
extraperitoneal anastomoses disrupted in 10.4% of 
the cases. 

Emergency Operations 
When primary anastomoses were performed in emer
gency operations on the left colon, the rate ofleakage 
increased from 3.0% to 10.8%. For coloproctos
tomies the rate went from 8.4% to 21. 7%. On the 
other hand, in the ileocolonic anastomoses the in
crease from 3.3% to 5.4% was not statistically sig
nificant. It is not clear exactly what it is about an 
emergency operation that produces these adverse 
results. It might logically be assumed that lack of 
opportunity for preoperative cleansing of the colon 
plays an important role. 

In summary, it is obvious that abdominal sepsis, 
massive hemorrhage, emergency operation, and pre
operative radiation therapy all militate against pri
mary healing. In many cases, colon resection should 
be followed by exteriorization of the proximal seg
ment as an end colostomy or ileostomy and conver
sion of the distal segment into a mucous fistula. This 
is especially valid for the left colon. Ileocolonic anas
tomoses seem to tolerate some of these adverse fac
tors better than do the colocolonic anastomoses. 
Performing a complementary colostomy proximal 
to an anastomosis did not reduce the incidence of 
leakage in the anastomoses Schrock et al. studied. 
However, proximal colostomy did indeed sharply 
reduce the rate of fatalities from leakage. Details of 
technique, such as open or closed, one or two layers, 
or end-to-end, did not make a significant difference in 
the rate of leakage in anastomoses. Tube cecostomy 
did not significantly reduce the mortality rate from 
leakage in anastomoses following coloproctostomy. 

If a good-risk patient is found to have sepsis from 
a localized cecal perforation, it is permissible to per
form an ileocolonic anastomosis following a right 
colectomy, provided the two intestinal segments to 
be anastomosed are free of inflammation. Also, the 
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anastomosis should be placed in the upper abdomen, 
away from the abscess. The same principle can be 
applied to a resection of the sigmoid colon if there is 
an intramural diverticular abscess-but only if the 
pelvis, where the anastomosis will be constructed, is 
clean, and if the colon is not packed with feces. 
Where contamination and inflammation are not weIl 
localized, primary anastomoses are hazardous. 

Preoperative Preparation 
Barium colon enema or sigmoidoscopy or colon
oscopy for diagnosis 

Intravenous pyelogram, if indicated by location and 
size of tumor 

Blood transfusions to correct anemia 

Nasogastric tube 

Insert a Foley catheter in the bladder 

Perioperative systemic antibiotics 

Bowel Preparation 
Preoperative Day No. 1 

Clear liquid diet 

Cleanse the colon by having the patient drink 4 liters 
of Golytely between 9:00 A.M. and 11 :00 A.M. 

N eomycin and erythromycin base, 1 g each at 1:00 
P.M., 2:00 P.M., and 11:00 P.M. 

Initiate intravenous fluids morning of surgery. 

Operative Strategy: 
The Colon Anastomosis 

Type of Anastomosis 
No one technique of colon anastomosis has been 
demonstrated to have any inherent superiority over 
the others. What is most important is the skill with 
which the surgeon constructs the union between the 
two bowel segments. The most commonly employed 
method is the two-Iayer end-to-end anastomosis with 
interrupted Lembert seromuscular sutures and a 
continuous mucosal suture. If one segment of bowel 
has a diameter which is considerably less than that of 
the other segment, this may be corrected by making 
a so-called Cheatle slit, which is a longitudinal in
cis ion along the antimesenteric border of the smaller 
limb. This enlarges the circumference and thereby 
equalizes the diameter of the two segments. One 
pitfall in constructing the two-Iayer anastomosis is 
that too much bowel may be turned in, thereby 
producing stenosis. The diameter of the colon should 
be large enough to prevent this problem. 
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A second method of anastomosis is the closed 
technique using one layer of sutures. This is often 
done by applying narrow-blade straight Dennis 
clamps to each of the two cut ends of colon, or 
by using the Furniss technique. One advantage of 
the closed technique is that it reduces fecal con
tamination. It is also more rapid to execute than the 
two-Iayer method and minimizes narrowing of the 
lumen. The closed technique requires greater skill 
and experience ofthe surgeon, as each stitch must be 
placed with perfection when a second reinforcing 
layer ofsutures is omitted. The closed technique also 
introduces the danger that the opposite wall may be 
included in one or more of the sutures, producing an 
obstructed anastomosis. The closed technique does 
not allow visualization ofthe lumen when the sutures 
are inserted. For these reasons, the technique is 
not suitable for those surgeons who have not been 
trained in its use. The closed one-Iayer technique 
is not used for anastomosis in the pelvis because 
there is inadequate space to permit the placement of 
straight clamps or the Furniss clamp. 

A third technique is the open method of doing 
the one-Iayer anastomosis with interrupted seromus
cular sutures. 

A fourth method of anastomosis is based on the 
use of surgical staples. In a study we completed, 
patients who underwent stapled anastomoses did 
not develop a greater number of complications than 
did patients on whom sutures were used. There are, 
however, just as many pitfalls in the use of stapling 
techniques as in suturing. In order to achieve equal 
results, the surgeon must learn the details ofstapling 
techniques, just as the surgeon learned how to sew. 
Stapling is by far the most rapid method of com
pleting an anastomosis. Stenosis is easily prevented 
by using stapling techniques. The bowel should not 
be stapled when there is gross infection, the blood 
supply is poor, or there is tension on the anastomosis. 
Any segment of bowel that is not fit to be sewn 
should not be stapled. Stapling is especially valu
able in operating upon the poor-risk or critically 
ill patient, whenreducing operating time may be 
important. 

Lembert, Cushing, or Halstead 
Suture Technique 
There are no solid data demonstrating an intrinsic 
superiority of any of these suture techniques over the 
others, so the choice depends upon personal prefer-

ence, familiarity, and the efliciency with which the 
suture may be inserted. For instance, in colorectal 
and esophagogastric anastomoses, the exposure is 
sometimes such that a Cushing type stitch can be in
serted more efliciently than the Lembert or Halstead 
types. 

Of more importance than the suture technique is 
thejudgment exercised as to the exact point at which 
the needle should penetrate the bowel wall, as weil 
as the exact point of exit. In general, the needle 
containing the seromuscular suture should emerge 
from the serosa at a point 1-2 mm behind the cut 
edge of the muscular coat. A width of approximately 
4-5 mm should be included in each bite, and the 
sutures should be about 4-5 mm apart. The mus
cularis and submucosa must be included in each 
stitch, for the latter layer has been demonstrated to 
have the greatest holding power. The sutures should 
not be tied with such force that the enclosed bowel 
will be strangulated. When a suture incorrectly is 
passed deep through the mucosa and tied with ex
cessive force, strangulation may lead to leakage of 
the anastomosis. When the sutures are tied, apply 
only the force needed to accomplish apposition. 

Closing the Mucosal Layer: 
The Connell Suture 
When Connell in 1892 first reported the technique 
that be ars his name, he was describing a one-Iayer 
bowel anastomosis. In a two-Iayer anastomosis, it is 
the seromuscular suture la yer that constitutes the 
major source of strength. Far too much time and 
effort has been expended on the undeviating per
petuation ofthe Connell technique for approximating 
the mucosal layer. It does not matter whether this 
layer is accomplished by the method of Connell or 
by continuous or interrupted sutures of the Cushing, 
Lembert, or seromucosal (see Fig. B-16) type. 

If a continuous suture is used, care must be taken 
not to apply excessive force when drawing up the 
suture after each bite, as this exerts a purse-string 
constricting effect and narrows the lumen. A loose 
suture should be employed. Ifthe lumen ofthe bowel 
being approximated is already narrow, then inter
rupted sutures should be used exclusively. Another 
aid in avoiding the purse-string effect is the use of 
absorbable 5-0 Vicryl for the mucosal layer, as 
these sutures may be absorbed by the twelfth post
operative day. This permits enlargement ofthe lumen 
as stool begins to pass through. 



Selection of Suture Material 
While absorbable suture material has been the 
invariable choice for mucosal approximation, most 
surgeons prefer nonabsorbable material for the sero
muscular sutures. The size of the suture material 
should not exceed 4-0, as this is adequate in strength 
to maintain approximation accompanied by mini
mum foreign-body reaction. We prefer silk, but 
polyester and Tevdek have their proponents, as 
do the monofilament sutures like Prolene and 5-0 
wire. Although the latter two have the advantage of 
inciting the least amount of inftammatory reaction 
and granuloma formation, it is more difficult to tie 
knots with these monofilament materials. 

The polyglycolic synthetics (Dexon or Vicryl) 
are unique in that they maintain adcquate tensile 
strength for 12-14 days before being absorbed. 
Another favorable aspect of the polyglycolic sutures 
is that they are not digested by proteolytic enzymes. 
Consequently, local sepsis does not accelerate the 
rate of absorption as it does with catgut. These two 
features seem to indiCate that the polyglycolics are 
suitable for seromuscular suturing as well as for 
approximating the mucosa, especially in those cases 
in which large anastomoses (e.g., gastrojejunostomy) 
lend themselves to continuous sutures in the sero
muscular as well as mucosal layers. 

Side-to-End Coloproctostomy 
(Baker) 
Several difficulties present themselves after a low 
anterior resection with anastomosis to the extraperi
toneal rectum. The diameter of the rectal ampulla is 
frequently much larger than that of the proximal 
segment of colon to which it is being anastomosed. 
Correction of this disproportion with a Cheatle slit 
followed by end-to-end anastomosis requires a sur
geon to be highly skilled in suture technique. On the 
other hand, the lumen of a side-to-end anastomosis 
can easily be made quite large, while the end of the 
rectum can be invaginated into the side of the colon 
for additional protection against leakage, without 
the risk of creating stenosis. There need be no fear 
that a blind-loop syndrome will result from the closed 
end ofthe colon, because the anastomosis will extend 
to within 1 cm of this closed end. In agreement with 
Zollinger and Sheppard, and Baker, we are con
vinced that this suture technique is a more efficient 
method of reconstruction following low anterior 
resection than is end-to-end anastomosis. It has 
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been followed by a lower incidence of leakage and of 
stenosis of the anastomosis in this location than has 
been the experience with end-to-end anastomoses. 

The side-to-end principle may also be applied to 
the ileocolonic anastomosis in order to correct a 
large disparity between the diameter of the ileum 
and transverse colon. However, in this location the 
use of the Cheatle slit in the ileum, followed by end
to-end anastomosis, is generally not difficult and is 
faster than side-to-end. 

Strategy of Postoperative Care 

How Long Nasogastric Suction? 
Surgeons vary widely in their prescriptions for the 
duration of nasogastric suction following colon re
section. In the absence of food, gas will not be pro
duced in the gastrointestinal tract, and nasogastric 
suction should eliminate air that has been swallowed. 
Nasogastric intubation has the dis advantages of en
couraging gastroesophageal refux with consequent 
esophagitis as well as an increase in nasopharyngeal 
secretions. Numerous randomized studies have dem
onstrated no significant increase in complications if 
nasogastric suction is terminated on the first or 
second postoperative day. If gastric or intestinal 
distention develops, suction can be reinstituted. 

When to Feed the Patient 
Studies of wound healing in animals show that 
before the seventh postoperative day intrinsic tensile 
strength is inadequate to withstand the application 
of a disruptive force. From the third to the seventh 
days there is a rapid increase in the tensile strength 
ofthe healing wound. Thereafter, the rate ofincrease 
levels off sharply. 

In humans it makes sense to rest an anastomosis 
of the colon for 5-7 days following the operation. If 
the bowel has been properly prepared, the intestinal 
tract should be empty of anything save intestinal 
secretions. If the patient does not receive any oral 
feeding at all for this period, it is likely that any 
minor imperfections the surgeon has produced in 
the anastomosis will have an opportunity to heal 
spontaneously without resulting in leakage. In mal
nourished patients,]or whom 5-7 days 0] ealorie starvation 
would eonstitute an added insult, intraoperative institution 0] 
needle-eatheter feeding jejunostomy is indieated, rather 
than the early institution of oral feeding. Because 
there is a 3% incidence of clinicalleakage following 
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colon anastomoses, and since modern means of 
enteral nutrition can safeguard the patient against 
caloric deficiency, it seems the caution of adding a 
jejunostomy to the operation in undernourished 
patients can enhance the surgeon's efforts to reduce 
the 1 %-2% surgical mortality rate that follows 
elective colectomy. This is especially applicable to 
low colorectal anastomoses below the peritoneal 
reftection, which have the highest rate of post
operative leakage and sepsis. 
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Concept: Extent of Colon 
Resection 

Considerable data have been reported by Turnbull 
et al. and by Stearns and Schottenfeld suggesting 
that wide resection of colon neoplasms results in 
a high er percentage of 5-year survivals than does 
conservative excision. This is especially true of 
Duke's stage C lesions, those that have histologically 
positive lymph nodes. It is not that the length of 
colon removed results in increased survival, but 
that wide resection permits high er dissection of the 
mesentery and its lymphovascular complex. Because 
the lymphatic network tends to follow the course of 

Fig.35-1 

the veins, a more extensive dissection of the lymph 
nodes requires a concomitant extensive resection of 
the blood vessels. Thus an additionallength of colon 
must be removed. 

Tumors of the cecum drain along the ileocolic 
vein. Here the apex of the lymph-node dissection is 
at the junction of the ileocolic and the superior 
mesenteric veins. The middle colic lymph nodes are 
not likely to harbor metastases unless the ileocolic 
lymph nodes are saturated with tumor. This is 
uncommon in any case in which there is some hope 
of cure. Fig. 35-1 illustrates the extent of the 
resection in cases of cecal cancer. 
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Fig. 35-2 

Line cf resection for 
carcinoma at hepa tic Oexure 



/ 

Une or resection ror 
carcinoma at midtransverse colon 

Fig. 35-3 

When the tumor is situated near the hepatic 
flexure, lymphatic drainage both to the ileocolic and 
middle colic lymph nodes may be anticipated. Con
sequently, the apex of the dissection in this instance 
should be situated at the upper reaches of both the 
ileocolic and the middle colic veins (Fig. 35-2). For 
lesions of the midtransverse colon, the apex of the 
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lymph-node dissection should be located at the 
origin of the middle colic vessels (Fig. 35-3). 
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/ 

/ 

Fig.35-4 

Tumors of the splenic flexure require that the left 
colic vessels be resected (Fig. 35 - 4). 

Neoplasms situated in the descending and sig
moid colon drain into lymphatics along the left colic 
and the inferior mesenteric vessels. The inferior 
mesenteric artery should be divided at the aorta and 
the inferior mesenteric vein removed if one wishes to 

transection 
for carcinoma at 
splenie fl t;:x ure 

extend the lymphovascular dissection to the farthest 
practicallimit (Fig. 35-5). 

Although in advanced stages of splenic flexure 
carcinoma metastatic lymph nodes may sometimes 
be observed in the area between the pancreatic tail 
and the splenic hilum, there are no data to show that 



/ 

Fig.35-5 

Une or Iranseclion rOt carcinoma 
or deseending colon 

routine spleneetomy improves the survival of patients 
who have lesions in this loeation. 

There is some eontroversy, in treating eareinoma 
of the reetum, over the optimal point for dividing 
the lymphovaseular bundle: Is it the origin of the 
inferior mesenterie artery at the aorta, or is it a point 
on the inferior mesenterie artery just distal to the 
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take-off of the left eolie artery? Unless there is clear 
evidenee to indieate otherwise, we generally seleet 
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--

Fig. 35-6 

the latter point (Fig. 35-6) as the apex of the 
dissection for carcinoma of the rectum and rectosig
moid junction. Goligher, and Stearns and Schotten
feld, prefer to transect the inferior mesenteric artery 
at the aorta (Fig. 35-7) and to rely upon the middle 
colic artery to supply adequate circulation to the 
descending colon. 

Line of transeclion for 
cftrcinoma of rcctum 

Concept: The No-Touch 
Technlque 
A "no-touch" technique of right colon resection for 
carcinoma was first described in 1952 by Barnes. 
Serious attention was paid to this concept only 15 
years later, when Turnbull et al. of the Cleveland 



Fig. 35-7 

Clinic demonstrated an improved 5-year survival 
rate in their patients who had been re sec ted by 
this technique as compared with patients who had 
been opera ted upon by other surgeons at the same 
hospital. It is not clear wh ether this improved sur
vival rate was a result of the no-touch isolation 
technique or simply because this technique also 
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Alternative line of 
resection f or carcin oma 
orrtctum 

entailed a considerably wider resection of colon and 
mesentery than was routinely practiced by the other 
surgeons. Stearns and Schottenfeld achieved almost 
the same survival rate in patients whose operations 
had not been performed by the no-touch technique, 
but in whom equally extensive resections had been 
carried out. 
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The no-touch technique requires that the primary 
tumor not be manipulated until the section of colon 
in which it is located has been completely isolated 
from all lymphovascular connections to the patient. 
In other words, the tumor is not to be dissected until 
the blood supply has been divided and ligated and 
the lumen of the colon has been occluded. 

It seems to us that in many cases it is not 
particularly difficult to add the no-touch isolation 
technique to an extensive resection of colon and 
mesentery. Consequently, when an operation is done 
for a cure in good-risk patients, the no-touch tech
nique is generally used for lesions proximal to the 
splenic flexure. 

Concept: Prevention of 
Suture-Line Recurrence 

Cole et al. stated emphatically that most suture-line 
recurrences were preventable. They hypothesized 
that cancer cells got implanted into the suture line 
because the needle and suture material carried the 
cells through the wall of the colon in the course of 
suturing the anastomosis. If the lumen were free of 
viable cancer cells at the time the anastomosis was 
being constructed, they asserted, this complication 
could be eliminated. Cole et al. demonstrated that 
desquamated cancer cells did not survive in the 
intestinal lumen for more than 20 minutes. If the 
surgeon would occlude the lumen ofthe colon proxi
mal and distal to the tumor by applying tight 
ligatures of 3-mm umbilical tape, they maintained, 
the lumen ofthe colon should be free ofviable cancer 
cells 20 minutes later, when the anastomosis was 

being initiated. Since the application of umbilical 
tape ligatures requires only a few seconds, we use 
them in all cases of colon malignancy. 

Other data suggest that the use of the closed type 
of anastomosis reduces the incidence of suture-line 
recurrence. Perhaps this is because the mucosal 
sutures are omitted. If the needle never passes into 
the lumen in the course of the anastomosis, it 
eliminates one method by which cells are implanted. 

In treating lesions of the lower rectum where the 
lumen cannot be occluded 20 minutes before the 
anastomosis, it is advisable to apply an occluding 
clamp distal to the tumor after the dissection is com
plete. The rectal ampulla should then be irrigated 
through a previously placed Foley catheter. Al: 1000 
solution ofbichloride of mercury, 40% ethyl alcohol, 
sterile water, or other cytotoxic agent may be used. 
Finally, the rectum should be transected distal to the 
occluding clamp. 
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Indications 
A right colectomy is indicated for malignancies of 
the ileocecal region, ascending colon, and trans verse 
colon. 

Preoperative Preparation 
(See Chap. 34.) 

Pitfalls and Danger Points 
Injury or inadvertent ligature of superior mesenteric 
vessels 

Laceration of retroperitoneal duodenum 

Trauma of right ureter 

Avulsion of branch between inferior pancreatic
oduodenal and middle colic veins 

Failure of anastomosis 

Operative Strategy 
A dissection initiated at the origins of the middle 
colic and ileocolic vessels makes it possible to per
form a more complete lymph-node dissection in 
these two critical areas. In addition, by devoting full 
attention to the lymphovascular pedieles early in the 
operation, before the anatomy has been distorted by 
traction or bleeding, the surgeon will gain thorough 
knowledge of the anatomical variations that may 
occur in the vasculature of the colon. In addition, 
the surgeon will become adept at performing the 
most dangerous step ofthis procedure-high ligation 
of the ileocolic vessels-without traumatizing the 
superior mesenteric artery and vein. 

In most cases, when the vascular pedieles are 
liga ted elose to their points of origin, it can be seen 
that the right colon is supplied by two vessels: the 
ileocolic trunk and the middle colic artery. The 
middle colic artery gene rally divides early in its 
course into a right and left branch. The left branch 
forms a well-developed marginal artery, which con
nects with the left colic artery at the splenic flexure. 
When the proximal half of the trans verse colon is 
removed, the left colic connection of this marginal 
artery supplies the remaining transverse colon. 

Very rarely a patient may not have good arterial 
flow from the divided marginal artery. In such a case 
the splenic flexure, and sometimes the descending 
and sigmoid colon, may have to be resected. 

After the two major lymphovascular pedieles 
have been divided and liga ted, the remainder of the 
mesentery to the right colon and the mesentery to 
the distal segment of the ileum should be divided. 

At this time, if oceluding elamps are applied to 
the anticipated points oftransection ofthe transverse 
colon and of the ileum, the entire specimen can be 
seen to be isolated from any vascular connection 
with the patient. This is all done before there is any 
manipulation of the tumor-hence the "no-touch" 
technique. The specimen may now be removed by 
the traditional method of incising the peritoneum in 
the right paracolic gutter and elevating the right 
colon. 

(See the discussion of operative strategy for the 
colon anastomosis in Chap. 34.) 

Operative Technique of Right 
and Transverse Colectomy 
Incision 
Make a midline incision from the midepigastrium to 
a point about 8 cm below the umbilicus. Explore the 
abdomen for hepatic, peivic, peritoneai, and nodal 
metastases. A solitary hepatic metastasis may weIl 
be resected at the same time the colectomy is per
formed. A moderate degree of hepatic metastasis is 
not a contraindication to the removal of a locally 
resectable colon carcinoma. The primary tumor 
should be inspected but manipulation of it should be 
avoided at this stage. 

Ligature of Colon Proximal and 
Distal to Tumor 
Insert a blunt Mixter right-angle elamp through an 
avascular portion of the mesentery elose to the colon, 
distal to the tumor, and draw a 3-mm umbilical tape 
through this puncture in the mesentery. Tie the 
umbilical tape firmly, to completely ocelude the 
lumen ofthe colon. Carry out an identical maneuver 
at a point on the terminal ileum, thus accomplishing 
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complete occlusion of the lumen proximal and distal 
to the tumor. 

Omental Dissection 
For a carcinoma located in the hepatic flexure, divide 
the adjacent omen turn between serially applied Kelly 
hemostats just distal to the gastroepiploic arcade of 
the stornach (Fig. 36-1). If the neoplasm is located 
in the area of the cecum, however, there does not 
appear to be any merit in resecting the omentum, 
except for the portion of the omentum that may be 
adherent to the actual tumor. Otherwise, when a 
tumor is located in the cecum, the omentum may be 
dissected-with scalpel and Metzenbaum scissors
off the right half of the transverse colon through the 
avascular plane. After this has been accomplished, 
with the transverse colon drawn in a caudal direc-

Fig. 36-1 

tion the middle colic vessels can be seen as they 
emerge from the lower border of the pancreas to 
cross over the retroperitoneal duodenum. 

Division of Middle Colic Vessels 
In operations for carcinoma of the cecum and the 
proximal 5- 7 cm of ascending colon, it is not necess
ary to divide the middle colic vessels before they 
branch. The left branch of the middle colic may be 
preserved and the right branch divided and ligated 
just beyond the bifurcation (Fig. 36-2). 

In operations for tumors near the hepatic flexure 
of transverse colon, dissect the middle colic vessels 
up to the lower border ofthe pancreas (Fig. 36-3). 
Be careful not to avulse a fairly large collateral 

Fig.36-2 



Fig.36-3 

branch that connects the inferior pancreaticoduo
denal vein with the middle colic vein (Fig. 36-4). 
If this is torn, considerable bleeding follows, for 
the proximal end of the pancreaticoduodenal vein 
retracts and is difficult to locate. As these structures 
are fragile, gentle dissection is necessary. PI ace a 
Mixter clamp deep to the middle colic vessels at the 
appropriate point, draw a 2-0 silk ligature around 
the vessels, and liga te them. Sweep any surrounding 
lymph nodes down toward the specimen and place a 
second ligature 1.5 cm distal to the first. Divide the 
vessels I cm beyond the proximalligature. Divide 
the meso colon toward the point on the transverse 
colon already selected for division. Divide and liga te 
the marginal artery and clear the transverse colon 
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of fat and areolar tissue in preparation for an 
anastomosis. Now apply an Allen clamp to the 
transverse colon, but to minimize bacterial con
tamination of the abdominal cavity do not transect 
the colon at this time. 

Division of Ileocolic Vessels 
Retract the trans verse colon in a cephalad direction. 
Pass the left index finger deep to the right mesocolon 
(Fig. 36-5) by inserting the finger through the 
incision al ready made in the trans verse inesocolon. 
Gentle finger dissection should disclose, in front of 
the fingertip, a fairly large artery with vigorous 
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pulsation. This is the ileocolic arterial trunk (Fig. 
36-5). If the surgeon's index finger moves toward 
the patient's left, it will palpate the adjacent superior 
mesenteric artery. After identifying these two major 
vessels, it is a simple matter to incise the peritoneum 
overlying the ileocolic artery with a Metzenbaum 
scissors. By gende dissection, remove areolar and 
lymphatic tissue from the circumference of the ileo
colic artery and vein. After rechecking the location of 
the superior mesenteric vessels, pass a blunt Mixter 
right-angle damp beneath the ileocolic artery and 
vein. Ligate the vessels individually with 2-0 silk 
ligatures and divide them at a point about 1.5 cm 
distal to their junctions with the superior mesenteric 
vessels. 

Division of Ileal Mesentery 
Pass the left index finger behind the remaining right 
mesocolon into an avascular area of 3-4 cm. This 
can be divided, and leads to the mesentery of the 
terminal ileum. For neoplasms dose to the ileocecal 
junction, indude 10-15 cm ofileum in the specimen. 
For tumors near the hepatic flexure, no more than 
8-10 cm of ileum need be resected. In any case, 
divide the ileal mesentery between Crile hemostats, 
serially applied until the wall of the ileum has been 
encountered. After ligating each of the hemostats 
with 3-0 or 2-0 PG, dear the areolar tissue from 
the circumference of the ileum in preparation for an 
anastomosis and apply an Allen damp to this area. 
At this point the specimen has been isolated from 
any vascular connection with the host. 

Division of Right Paracolic 
Peritoneum 
Retract the right colon in a medial direction and 
make an incision in the peritoneum of the paracolic 
gutter (Fig. 36-5). The left index finger may be 
inserted deep to this layer of peritoneum, which 
should then be transected over the index finger, 
either with Metzenbaum scissors or with electro
cautery. Continue this dissection until the hepatic 
flexure is free of lateral attachments. Rough dis
section around the retroperitoneal duodenum may 
lacerate it inadvertently, so be aware of its loeation. 
Next, identify the right renoeolie ligament and divide 
it by Metzenbaum dissection. When this is aeeom
plished, the faseia of Gerota, with perirenal fat, may 
be gently swept from the posterior aspect ofthe right 
mesocolon. Continue this disseetion caudally and 
the ureter and gonadal vessel will be unroofed. 
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Identification of Ureter 
If the loeation of the ureter is not immediately 
evident, identify the right common iliac artery. The 
undisturbed ureter gene rally crosses the common 
iliac artery where it bifureates into its internal and 
external branehes. If the ureter is not in this loeation, 
the lateral leaflet of peritoneum should be elevated, 
as the ureter may be adhering to the undersurface of 
this peritoneal flap. The ureter is often displaeed by 
the retraction of the peritoneal flap to whieh it 
adheres. If the ureter is not present on the lateral 
leaflet of peritoneum, a similar man eu ver should be 
carried out, elevating the medial leaflet of perito
neum in the search for it. Typical ureteral peristaisis 
should oceur when the ureter is compressed with 
forceps. 

The right colon remains attaehed to the perito
neum now only at the inferior and medial aspeets of 
the ceeum and ileum. There should be no difficulty 
in dividing this. 

Insertion of Wound Protector Drape 
Now that the disseetion is eomplete, with the exeep
tion of the division of the bowel, insert a plastic ring
drape into the abdominal incision to proteet the 
incision and subcutaneous fat from eontamination 
during eonstruction of the anastomosis. 

Division of Ileum and Colon 
Protect the abdomen with large gauze pads and re
move the speeimen, together with the Allen damps 
that al ready have been applied to the ileum and 
transverse colon. If necessary, linen-shod Doyen 
nonerushing intestinal damps may be applied to 
oedude the ileum and transverse colon at a point 
at least 10 cm from their cut edges, in prepara-
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Fig. 36-6 

tion for an open, two-layer end-to-end anastomosis 
(Fig.36-6). 

Before any anastomosis is begun, the blood supply 
should be carefully evaluated. Generally there will 
be no problem with the terminal ileum if no hema
toma has been induced. Evaluate the adequacy of 
the blood supply to the cut end of the colon by 
palpating the pulse in the marginal artery. For 

additional data about the blood supply, divide a 
small arterial branch near the cut end of colon 
and observe the pulsatile arterial ftow. If there is 
any question about the vigor of the blood supply, 
additional transverse colon must be resected. 



Ileocolon Two-Layer End-to-End 
Anastomosis 
Align the cut ends of the ileum and transverse colon 
facing each other so that their mesenteries are not 
twisted. Since the diameter ofileum will be narrower 
than that of colon, a Cheatle slit is made with a 
Metzenbaum scissors on the antimesenteric border 
of the ileum for a distance of 1-2 cm, to help eq ualize 
these two diameters (Fig. 36-7). The corners of the 
slit should not be rounded off. 

Insert the first seromuscular layer of interrupted 
sutures, using 4-0 silk on atraumatic needles. Ini
tiate this Jayer by inserting the first Lembert suture 
at the antimesenteric border and the second at the 
mesenteric border to serve as guy sutures. Attach 
hemostats to each of these sutures. Drawing the two 
hemostats apart will make insertion of additional 
sutures by successive bisection more efficient (Fig. 
36-8). Now complete the anlerior seromuscular layer of 
the anastomosis by inserting interrupted Lembert 

Fig.36-8 
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Fig.36-9 

seromuscular sutures (Fig. 36-9). After the entire 
anterior layer has been inserted and tied, cut the 
tails of all the sutures except for the two guy sutures. 

To provide exposure for the mucosallayer, invert 
the anterior aspect ofthe anastomosis by passing the 
hemostat containing the antimesenteric guy suture 
(labeled A in Fig. 36-10) through the rent in 
the mesentery deep to the ileocolonic anastomosis. 

Fig. 36-10 

Then draw the mesenteric guy suture (labeled B) 
in the opposite direction and expose the mucosa 
for the application of the first layer of mucosal 
sutures (Fig. 36-11). 

Use 5-0 Vicryl, double armed with straight 
needles. Begin the first suture at the midpoint 
(Fig. 36-12a). Then pass the straight needle in 
a continuous fashion toward the patient's right so 

B 

Fig.36-11 
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Fig. 36-12a 

Fig. 36-12c 

as to lock each suture. Take relatively small bites 
(4 mm). When the right margin of the suture line is 
reached, tag the needle with a hemostat, and with 
the second needle initiate the remainder of the 
mucosal approximation, going from the midpoint of 
the anastomosis toward the patient's left in a con
tinuous locked fashion (Fig. 36-12b). When_this 
layer has been completed (Fig. 36-12c) elose the 
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Fig.36-13 

superficial mucosal layer of the anastomosis with 
continuous Connell or Cushing sutures beginning at 
each end ofthe anastomosis. Terminate the mucosal 
suture line in the midpoint ofthe superficiallayer by 
tying the suture to its mate (Fig. 36-13). 
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Fig.36-14 

Accomplish the final seromuscular layer by in
serting interrupted 4-0 silk Lembert sutures (Fig. 
36-14). Devote special attention to ensuring a 
secure closure at the mesenteric border. Then cut all 
the sutures and test the lumen with thumb and 
forefinger to gauge the width of the anastomotic 
stoma. It should admit the tip of the thumb. 

elose the defect in the mesentery by continuous 
suture of 2-0 PG. Take ca re to avoid occluding 
important vessels running in the mesentery in the 
course of the continuous suture. 

If desired, a one-layer anastomosis can be con
structed by the technique described above, simply 
by omitting the mucosal suture. Ifit is accomplished 
without error, the result will be as successful as after 
the two-layer method. 

Anastomosis by Stapling, Steichen 
Technique (Functional End-to-End) 

/ 

Fig. 36-15 

heavy scissors, excise a triangular 8-mm wedge from 
the antimesenteric margins of both the ileum and 
colon (Fig. 36-15). 

Insert one of the two forks of the GIA anasto
mosing instrument into the lumen of the ileum and 
the other into the colon, hugging the antimesenteric 
border of each (Fig. 36-16). Neither segment of 
intestine should be stretched, as this may result in 
excessive thinning of the bowel, leaving inadequate 
substance for the staples to grasp. After ascertaining 
that both segments of the bowel are near the hub of 
the GIA instrument, fire the device; this should 
result in a side-to-side anastomosis 4-5 cm long. 
Unlock and remove the device and inspect the staple 
line for bleeding as weH as for possible technical 
failure in the closing of the staples. 

To perform a stapled anastomosis, clear an area 
of mesentery and apply the TA-55 Auto Suture 
stapler transversely across the colon. Staples of 
3.8-mm size are generaHy used if the bowel is not :.. /' 
thickened. Transect the colon flush with the TA-55, / 
using a scalpel. Carry out the identical procedure at 
the selected site on the ileum. Some oozing of blood 
should be evident despite the double row of staples. 
Control excessive bleeding by carefuHy applying 
electrocoagulation or by using chromic sutures. Then 
align the ileum and colon side-by-side and, with a Fig. 36-16 



Fig. 36-17 

Now apply Allis elamps to the remaining defect in 
the anastomosis and elose it by a final application of 
the TA-55 instrument (Fig. 36-17). Take care to 
inelude a portion of each of the previously applied staples 
lines in the final application of the stapler. However, 
in applying the Allis elamps, do not align points X 

Xy 

Fig.36-18 
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and Y (Fig. 36-18) exactly opposite each other, as 
this will result in six staple lines meeting at one 
point. The alignment of these two points, as shown 
in Fig. 36-19, produces the best results. Check the 
patency ofthe anastomosis by invaginating the colon 
through the anastomosis, which should admit the 
tips of two fingers. Then lightly touch the everted 
mucosa with the electrocoagulator. During elosure 
of the mesentery, cover the everted staple lines with 
adjoining mesentery or omentum if convenient. 

We have modified Steichen's method of anas
tomosing ileum to colon, making it simpler by 
eliminating two applications of the stapler. In our 
technique the first step is to insert the GIA device, 
one fork into the open end of ileum and the other 
fork into the open colon. Fire the GIA, establishing a 
partial anastomosis between the antimesenteric bor
ders of ileum and colon as seen in Fig. 36-18. 

Apply four or five Allis elamps to approximate the 
lips of the ileum and colon (in eversion) taking care 
that points X and Y are not in apposition. Then 
apply a TA-90 stapler beneath the Allis elamps, 
and fire the staples. The end result is illustrated in 
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Fig. 36-20. In our experience this is the most 
efficient and reliable method of constructing an 
ileocolonic anastomosis. 

Wound Closure 
Remove the Wound Protector drape. The surgical 
team should now change gloves and discard all 
instruments used up to this point. Irrigate the oper
ative field with saline and then with a dilute anti
biotic solution. Cover the anastomosis with omentum 

ifpossible. Carry out closure ofthe wound in routine 
fashion. 

Postoperative Care 
Continue nasogastric suction for 1-3 days. 

Delay oral intake of liquid and food until the fifth 
or sixth postoperative day. If the patient is suffering 
from paralytic ileus, delay oral intake further and 
take steps, such as diagnostic X rays, to rule out 
mechanical obstruction of the small bowel. 

In the absence of preoperative intraabdominal 
sepsis, discontinue antibiotics after the operation. 

Complications 
Leakage from an ileocolonic or colocolonic anasto
mosis may be manifested by peritonitis, colocutane
ous fistula, or localized intraperitoneal abscess. The 
surgical team must keep alert at all times for any 
sign of localized or spreading peritonitis, as this 
complication should be managed by prompt re
laparotomy and exteriorization of both ends of the 
anastomosis. 

Sepsis in the subhepatic, subphrenic, or pelvic 
areas is an occasional complication of anastomoses 
of the colon, even in the absence of leakage. Each of 
these requires local drainage. CT scans are very 
helpful in identifying abdominal sepsis. CT-guided 
percutaneous catheter drainage of abdominal ab
scesses is generally successful. 

Wound infection generally requires prompt re
moval of all overlying skin sutures to permit wide 
drainage of the entire infected area. 
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Indications 
Whereas malignancies of the proximal three
quarters of the transverse colon require the excision 
of the right and transverse colon, cancers of the 
distal transverse colon, splenic flexure, descending 
colon, and sigmoid are treated by left hemicolectomy 
(see Chap. 35). 

Preoperative Preparation 
(See Chap. 34.) 

Pitfalls and Danger Points 
Injury to spleen 

Failure of anastomosis 

Injury to ureter 

Operative Strategy 
Extent of Dissection 
Lymph draining from malignancies of the left colon 
flows along the left colic or sigmoidal veins to the 
inferior mesenteric vessels. In the usual case, the 
inferior mesenteric artery should be divided at 
the aorta and the inferior mesenteric vein at the 
lower bord er of the pancreas. 

Except for the treatment oflesions situated in the 
distal sigmoid, the lower point of division of the 
colon is through the upper rectum, 2-3 cm above 
the prornontory of the sacrum (see Fig. 35-5). No 
presacral elevation of the rectal stump need be 
carried out, and the anastomosis should be intra
peritoneal. The blood supply of a rectal stump of 
this length, arising from the inferior and middle 
hemorrhoidal arteries, is almost invariably of ex
cellent quality. The blood supply of the proximal 
colonic segment, arising from the middle colic artery, 
generally is also excellent, providing that ca re is 
exercised not to damage the marginal vessel at any 
point in its course. 

Liberation of Splenic Flexure 
The splenic flexure of the colon may be completely 
liberated without dividing a single blood vessel if the 

surgeon can recognize anatomical planes accurately. 
The only blood vessels going to the colon are those 
arising from its mesentery. Bleeding during the 
course of this dissection arises from three sources: 

1) Frequently, downward traction on the colon and its 
attached omentum avulses a patch of splenic capsule 
to which the omenturn adheres. It is worthwhile 
to inspect the lower pole of the spleen at the onset 
of this dissection and to divide such areas of 
adhesion with a Metzenbaum scissors under 
direct vision before applying traction. 

2) Bleeding arises when the surgeon does not re
cogni;;;e the plane between the omen turn and 
appendices epiploica attached to the distal 
transverse colon. The appendices may extend 
1-3 cm cephalad to the transverse colon. When 
they are divided inadvertently, bleeding folIows. 
Note that the character ofthe fat in the omenturn 
is considerably different from that of the ap
pendices. The former has the appearance of 
multiple small lobulations, each 4-6 mm in 
diameter, while the appendices epiploica contain 
fat that appears to have a completely smooth 
surface. If the proper plane between the 
omen turn and appendices can be identified, the 
dissection will be bloodless. 

3) Bleeding can arise from the use 01 blunt dissection 
to divide the renocolic ligament. This ruptures a 
number of veins along the surface of Gerota's 
capsule, which overlies the kidney. Bleeding 
can be prevented by accurately identifying the 
renocolic ligament, delineating it carefully, and 
then dividing it with a Metzenbaum scissors 
along the medial margin of the renal capsule. 
Although the classical anatomy books do not 
gene rally describe a "renocolic ligament," this 
can regularly be identified as a thin structure 
(see Figs. 37-2 and 37-3) extending from the 
anterior surface of the renal capsule to the 
posterior surface of the mesocolon. 

There are three essential steps in the safe liber
ation of the splenie flexure. First, the obvious one, 
incise the parietal peritoneum in the left paracolic 
gutter going cephalad to the splenie flexure. Second, 
dissect the left margin of the omen turn from the 
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distal transverse colon as weil as from the left parietal 
peritoneum near the lower pole of the spleen (in 
those patients who have this attachment). Third, the 
least weil understood step, identify and divide the 
renocolic ligament between the renal capsule and 
the posterior mesocolon. Then pass the index finger 
deep to this ligament in the region of the splenic 
flexure (see Fig. 37-3); this plane leads to the lieno
colic ligament, which is also avascular and may be 
divided by a Metzenbaum scissors, provided that 
this ligament is separated from underlying fatty 
tissue by finger dissection. The fatty tissue may 
contain an epiploic appendix with a blood vessel. 
After the lienocolic ligament has been divided, 
the index finger should lead to the next avascular 
"ligament," which extends from the pancreas to the 
transverse colon. This pancreaticocolic "ligament" 
comprises the upper portion oftransverse mesocolon. 
Dividing this frees the distal transverse colon and 
splenic flexure, except for the mesentery. For all 
practical purposes the renocolic, lienocolic, and pan
creaticocolic "ligaments" are one continuous avas
cular membrane with multiple areas of attachment. 

No-Touch Technique 
Turnbull's no-touch tecnique is more difficult to 
apply to lesions of the left colon than to those on 
the right. However, in many cases it can be accom
plished by liberating the sigmoid colon early in 
the procedure, identifying and ligating the inferior 
mesenteric vessels, dividing the mesocolon, all be
fore manipulating the tumor. In some cases the 
tumor's location or obesity of the mesocolon make 
this approach more cumbersome for the surgeon, 
unlike the situation on the right side where the 
anatomy lends itself to the adoption of the no-touch 
method as a routine procedure. Most surgeons con
tent themselves with minimal manipulation of the 
tumor while they use the operative sequence of 
first liberating the left colon and then ligating the 
lymphovascular attachments. 

Technique of Anastomosis 
Because the ahastomosis is generally intraperitoneal 
and because the rectal stump is largely covered 
by peritoneum, there should be a leakage rate in 
elective cases of less than 2%. Anastomosis may be 
done by the end-to-end technique or by the Baker 
side-to-end method, at the option of the surgeon. 

If a stapling technique is desired, we prefer 
the functional end-to-end anastomosis (Figs. 37-33 

(2.1 cm) resulting from this technique may be slightly 
narrow. 

Operative Technique 
Incision and Exposure 
Make a midline incision from a point about 4 cm 
below the xiphoid to the pubis (Fig. 37 -la) and 
open and explore the abdomen. Insert a Thompson 
retractor to elevate the left costal margin. This im
proves the exposure for the splenic flexure dissection. 
Exteriorize the small intestine and retract it to the 
patient's right. Apply umbilical tape ligatures to 
ocelude the colon proximal and distal to the tumor. 

Liberation of Descending 
Colon and Sigmoid 
Standing at the patient's left, make a long incision in 
the peritoneum of the left paracolic gutter between 
the descending colon and the white line of Toldt 
(Fig. 37-lb) . Use the left index finger to elevate 
this peritoneal layer and continue the incision up
ward with a Metzenbaum scissors until the right
angle curve of the splenic flexure is reached. At this 
point, the peritoneal incision must be moved elose to 
the colon: otherwise, the incision in the parietal 
peritoneum will tend to continue upward and lateral 
toward the spleen. 

Similarly, with the index finger leading the way, 
use the Metzenbaum scissors to complete the incision 
in a caudal direction, liberating the sigmoid colon 
from its lateral attachments down to the rectosigmoid 
region. 

through 37 -36). An EEA end-to-end stapling device Fig. 37-la 
(Figs. 39-23 through 39-29) mayaiso be used, 
although the internal diameter of the anastomosis 
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Fig.37-2 

Fig.37-3 

Division of Renocolic Ligament 
With the descending colon retracted toward the 
patient's right, a filmy attachment can be visualized 
covering the renal capsule and extending medially to 
attach to the posterior surface of the meso colon (Fig. 
37-2). Most surgeons bluntly disrupt this renocolic 
attachment, which resembles a ligament, by using a 
gauze pad in a sponge holder, but this maneuver 
often te ars small veins on the surface of the renal 
capsule and causes unnecessary bleeding. Instead, 
the structure should be divided with a Metzenbaum 
scissors near the j unction of the medial margin of the 
renal capsule and the adjacent mesocolon. Once the 
incision is initiated, the structure is best delineated 
by elevation over the index finger (Fig. 37-3). 
After the renocolic ligament has been divided, the 
upper ureter lies exposed, as does the gonadal vein. 
Trace the ureter down to its entrance into the pelvis 
and encircle it with a Vesseloop tag for future 
identification. 



Fig. 37-4 

Splenie Flexure Dissection 

The lower pole of the spleen can now be seen. If 
there are any adhesions between the omen turn and 
the capsule of the spleen, divide them by sharp 
dissection in order to avoid the inadvertent avulsion 
of the splenic capsule that traction on the omenturn 
can produce. If bleeding occurs because the splenic 
capsule has been torn, it can usually be controlled by 
applying a hemostatic patch of Surgicel or Avitene. 
Occasionally, sutures on a fine atraumatic needle 
are helpful. 
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At this stage identify and divide the attachments 
between the omen turn and the lateral aspect of the 
transverse colon. Remember to differentiate care
fully between the fat of the appendices epiploica 
and the more lobulated fat of the omenturn (see 
"Operative Strategy," this chapter). Free the omen
turn from the distal 10-12 cm of transverse colon 
(Fig. 37-4). If the tumor is located in the distal 
transverse colon, leave the omenturn attached to the 
tumor and divide the omenturn just outside the 
gastroepiploic arcade. 
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Pancreas 

Fig. 37-5 

Return now to the upper portion of the divided 
renocolic ligament. Insert the right index finger 
underneath the upper portion of this ligament and 
pinch it between the index finger and thumb; this 
localizes the lienocolic ligament (Fig. 37-5). This 
ligament should be divided by the first assistant, 
guided by the surgeon's right index finger. By insert
ing the index finger 5 - 6 cm farther medially, an 
avascular pancreaticocolic "ligament" (Figs. 37-5 
and 37-6) can be identified. This is an upper 
extension of the transverse mesocolon. After this 
structure has been divided, the distal transverse 
colon and splenic flexure become free of all posterior 
attachments . If there is any bleeding in the area, 
correct it by using ligatures and electrocoagulation. 

Ligation and Division of Inferior 
Mesenteric Artery 
Make an incision on the medial aspect of the 
mesocolon from the level of the duodenum down 
to the prornontory of the sacrum. The inferior 

Kidney 

Lienocolic 
lig. 

mesenteric artery is easily identified by palpation at 
its origin from the aorta. Sweep the lymphatic tissue 
in this vicinity downward, skeletonizing the artery, 
which should be doubly liga ted with 2-0 silk at a 
point about 1.5cm from the aorta (Fig. 37-7) and 
then divided. Sweep the preaortic areolar tissue 
and lymph nodes toward the specimen. It is not 
necessary to skeletonize the anterior wall of the 
aorta, as this could divide the preaortic sympathetic 
nerves, which would result in sexual dysfunction in 
the male. If the preaortic dissection is carried out 
by gently sweeping the glands laterally, the nerves 
will not be divided inadvertently. Now divide the 
inferior mesenteric vein as it passes behind the 
duodenojejunal junction and pancreas. 
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Division of Mesocolon 
Depending on the location of the tumor, divide the 
mesocolon between clamps up to and including the 
marginal artery (Fig. 37-8). 

Ligation and Division of 
Mesorectum 
Separate the distalligated pedicle of the inferior 
mesenteric artery and the divided mesocolon from 
the aorta and iliac vessels down to the promontory of 
the sacrum. Divide the vascular tissue around the 
rectum between pairs ofhemostats sequentially until 
the wall of the upper rectum is visible. Then free the 
rectal stump of surrounding fat and areolar tissue at 

/ 

the point selected far the anastomosis. This point 
should be 2-3 cm above the promontory of the 
sacrum, where three-quarters of the rectum IS 

covered anteriorly and laterally by peritoneum. 

Insertion of Wound Protector 
Insert a Wound Protector ring drape into the ab
dominal cavity to protect the subcutaneous pan
niculus from contamination when the colon is 
opened. 

Division of Colon and Rectum 
Expose the point on the proximal colon selected for 
division. Apply an Allen clamp to the specimen side. 



Divide the colon after applying a Doyen or other 
type ofnontraumatic clamp to avoid contamination. 
To prepare for the anastomosis, completely clear the 
areolar tissue and fat from the distal centimeter of 
the proximal colon so that the serosa is exposed 
throughout its circumference. Handle the distal end 
of the specimen in the same manner by applying an 
Allen clamp to the specimen side. Now divide the 
upper rectum and remove the specimen. Suction the 
rectum free of any contents. Apply no clamp. Fine 
catgut ligatures may have to be used to control 
bleeding from the rectal wall. Completely clear sur
rounding fat and areolar tissue from a cuff of rectum 
I cm in width so that seromuscular sutures may be 
inserted accurately. 

End-to-End Two-Layer Anastomosis, 
Rotation Method 
There are eight steps to the end-to-end two-Iayer 
anastomosis, rotation method: 

1) Check the adequacy 01 the blood supply of both ends 
of the bowel. 

2) Check wh ether a cuff 01 at least 1 cm 01 serosa has 
been cleared to areolar tissue and blood vessels at 
both ends of the bowel. 

3) Rotate the proximal colonic segment so that the 
mesentery enters from the right lateral margin of 
the anastomosis. Leave the rectal segment un- Fig. 37-9 

disturbed (Fig. 37-9). 
4) If the diameter of the lumen of one of the seg

ments of bowel is significantly narrower than the 
other, make a Cheatle slit, 1-2 cm long, on the anti
mesenteric border of the narrower segment of 
bowel (see Figs. 36-7 and 36-8) . 

5) Insert the first layer 01 seromuscular sutures. If the 
rectal stump is not bound down to the sacrum 
and ifit can be rotated easily for 180°, it is more 
efficient to insert the anterior seromuscular layer 
as the first step in the anastomosis. Insert inter
rupted 4-0 silk atraumatic Lembert seromus
cular guy sutures, first to the lateral border of the 
anastomosis and then to the medial border. By B 
the technique of successive bisection, place 
the third Lembert suture on the anterior wall 
halfway between the first two (Fig. 37-9). Each 
stitch takes about 5 mm of tissue, including 
the submucosa, of the rectum and then of the 
descending colon. 

6) After all the anterior sutures have been inserted, 
tie tkem and cut alt the suture tails except for those 
of the two end guy sutures, which should be 
grasped in hemostats (Fig. 37-10). Pass a 
hemostat beneath the suture line, grasp the right 

Fig.37-1O 
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A 

Fig.37-11 

A 

A 

Fig.37-12 

lateral stitch (labeled A in Fig. 37-11), and 
rotate the anastomosis 1800 (Fig. 37-12). 

7) Place a double-armed 5-0 Vicryl or PG suture 
in the middle 01 the deep mucosallayer (Fig. 37 -13a). 
Complete this layer with a continuous locked 
suture through the fuII thickness of the bowel 
(Fig. 37 -13b). Then, with the same two 
needles, using a continuous ConneII or Cushing 
suture complete the remainder of the mucosal 
approximation (Fig. 37-14). 

8) Approximate thefinal seromuscular layer with inter
rupted 4-0 atraumatic Lembert silk sutures 
(Fig. 37-15). After all the suture tails are cut, 
permit the anastomosis to rotate back 1800 to its 
normal position. 

Fig.37-13a 

Fig.37-13b 



A 

Fig. 37-14 

End-to-End Anastomosis, 
Alternative Technique 
When the rectum and colon cannot be rotated 180°, 
as required for the method described above, an 
alternative technique must be used, in which the 
posterior seromuscular layer is inserted first. To do 
this, insert a seromuscular suture of 4-0 silk into the 
left side of the rectum and of the proximal colon. Do 
not tie this suture; grasp it in a hemostat; use it as 
the left guy suture. Place a second suture of the 
identical type on the right lateral aspects of the 
rectum and proximal colon and similarly hold it in a 
hemostat (Fig. 37-16). 

Insert interrupted 4-0 silk seromuscular Lembert 
sutures (Fig. 37 -17) to complete the posterior layer. 

A 

Fig.37-15 
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Fig.37-18 

This is done preferably by the successive bisection 
technique. As each suture is inserted, attach it to 
a hernostat until the layer is cornpleted. At the 
conclusion of the layer, tie all the sutures and cut all 
the tails except for those of the two lateral guy 
sutures. 

Initiate the posterior rnucosallayer with a double
arrned atraurnatic suture of 5-0 Vicryl. Insert the 

Fig.37-19 

Fig.37-20 

suture in rnattress fashion in the rnidpoint of the 
posterior layer ofrnucosa and tie it (Fig. 37-18). If 
the exposure is good, straight needles rnay be used. 
In patients who have a deep pelvis, curved needles 
are preferable. In either case, use one needle to 
initiate a continuous locked suture, taking bites 
averaging 5 rnrn in diameter and going through all 
the coats ofbowel (Fig. 37-19) . Continue this in a 
locked fashion until the left lateral margin of the 
anastomosis is reached (Fig. 37-20). At this point 
pass the needle from inside to the outside of the 
rectum and hold it temporarily in a hemostat. 

Grasp the rernaining needle and insert a con
tinuous locked suture of the same type, beginning at 
the midpoint and continuing to the right lateral 

Fig. 37-21 
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Fig. 37-23 
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Fig. 37-24 

margin of the bowel. Here, pass the needle through 
the rectum from inside out (Fig. 37-21). 

Standing on the left side of the patient, use the 
needle on the right lateral aspect of the anastomosis 
to initiate the anterior mucosal layer. Insert con
tinuous sutures of either the Cushing or Connell type 
to a point just beyond the middle of the anterior 
layer. Then grasp the needle emerging from the left 
lateral margin of the incision and insert a similar 
continuous Connell or Cushing stitch. Complete the 
anterior mucosallayer by tying the suture to its mate 
and cutting the tails of these sutures (Figs.37-22 
and 37-23). 

Compiete the anterior seromuscular layer by 
inserting interrupted 4-0 silk atraumatic Lembert 
sutures (Fig. 37-24). 

Now carefully rotate the anastomosis to inspect 
the integrity of the posterior layer. Test the diameter 
of the lumen before elosing the mesentery by in
vaginating the colon through the lumen gently with 
the thumb and forefinger. Then elose the mesentery 
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Fig.37-25 

with a continuous 2-0 PG suture (Fig. 37-25). 
Leave the peritoneal defect in the left paracolic 
gutter unsutured. 

Stapled Colorectal Anastomosis, 
Technique of Weakley 
In the Weakley technique of stapled colorectal an
astomosis, step 1 of the rotation method is modified 
in that the proximal descending colon is stapled 
closed by the TA-55 stapling device (Fig. 37-26). 
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Fig. 37-26 
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Fig. 37-27 



Fig.37-28 

To carry out this procedure, apply an AUen clamp to 
the specimen side and divide the colon flush with the 
stapler. Remove the stapler (Fig. 37-27). Replace 
the Allen clamp with an umbilical tape ligature 
covered with a sterile rubber glove (Figs. 37-28 
and 37-29). Then direct attention to the rectum, a 
segment of whieh previously has been c1eared of 
surrounding fat and vaseular tissue. Use the TA-55 
device, generally with 3.5-mm staples (Fig. 37-26), 
to apply a layer of staples to this segment of reetum. 
Do not remove the speeimen; retain it so that mild 
upward traction on it can stabilize the rectum during 
the application of the stapling device (Fig. 37 - 27). 

Make a stab wound on the antimesenteric horder 
of the proximal colon at a point 5-6 cm proximal 
to the staple line. Either a scalpel blade or electro
cautery may be used to make this ineision. Make a 
second stab wound in the anterior wall of the reetal 
stump at a point I cm distal to the staple li ne al ready 

1 / 

in plaee (Fig. 37-30). Approximate the two stab Fig.37-30 
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Fig. 37-29 
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Fig.37-31 

wounds opposite each other, placing the proximal 
colonic segment anterior to the rectal stump. Insert 
the GIA device, one fork into the rectal stump and 
the other into the proximal colonic segment (Fig. 
37-31). Allis elamps or guy sutures may be used to 
approximate the rectum and colon in the crotch of 
the GIA device. Fire and remove the GIA stapler; 
then carefully ihspect the staple line for any defects 
or bleeding. Close the remaining defect with a con
tinuous inverting 4-0 PG atraumatic suture to the 
mucosa. Reinforce this elosure with a layer of inter
rupted 4-0 silk atraumatic seromuscular Lembert 
sutures (Fig. 37-32). Carefully inspect all the 
staple lines to ascertain that the staples have elosed 
properly into the shape of a B. Bleeding points may 
require careful electrocoagulation or fine suture
ligatures. The rectosigmoid is tran sec ted just above 

the rectal staple li ne (Fig. 37-32) with the removal 
of the specimen. 

Stapled Colocolonic Functional 
End-to-End Anastomosis, 
Chassin's Method 
When the lumen of one segment of bowel to be 
anastomosed is much smaller than the other, as in 
many ileocolonic anasatomoses, the stapling tech
nique illustrated in Figs. 36-18 and 36-20 is the 
simplest method. When a stapled anastomosis is 
constructed distal to the sacral promontory, the 
EEA technique (see Chap. 39) is much preferred. 
However, for all other intraperitoneal anastomoses 
of small and large bowel, we have developed a 
modification of the end-to-end anastomosis. This 
modification, described in the following steps, avoids 
the possibility that six rows of staples may be super
imposed, one upon the other, as may happen in the 
Steichen method: 

1) Align the two open ends of bowel to be an
astomosed side by side, with the antimesenteric 
borders of each in contact. 

2) Insert the GIA instrument, placing one fork in 
each lumen (Fig. 37-33). Draw the mesenteric 
borders of the bowel in the direction opposite to 
the location of the GIA device. Avoid bunching 
too much tissue in the crotch of the GIA. Lock 
and fire the instrument. 

3) After unlocking the GIA instrument, with
draw the GIA from the bowel. Apply an Allis 
elamp to one extremity of the G IA staple li ne 
(point A in Fig. 37-34). Apply a second Allis 
elamp to the opposite end of the GIA staple 
line (point B in Fig. 37-34). These two Allis 
clamps should then be drawn apart as shown in 
Fig.37-34. 

4) Apply additional Allis elamps to elose the remain
ing defect in the anastomosis by approximating 
mucosa to mucosa, as in Fig. 37-35. 

5) Close the remaining defect in an everting 
fashion by either a single application of the TA-
90 device or by two applications of the TA-55. 
Fig. 37- 35 illustrates the complete elosure of the 
defect with one application of the TA-90 just 
deep to the Allis elamps. Be sure that the TA-90 
staple li ne ineludes both point A and point B, 
which mark respectively the near and far ter
minations ofthe GIA staple line. Unless the GIA 
and the T A-90 staple lines overlap, there exists 
the possibility of a gap in the stapled elosure. 
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A 

Fig. 37-36 

6) After the TA-90 device has been placed in 

Remove the TA-90 (Fig. 37-36) and carefully 
inspect the entire anastomosis for the proper B 
formation of staples. 

Finally, insert a single 4-0 atraumatic silk se
romuscular Lembert suture at the base of the GIA 
staple li ne (Fig. 37-36). This prevents any undue 
distracting force from being exerted on the stapled 
anastomosis. 

Antibiotic Irrigation 
After the surgical team removes the Wound Pro
tector drape and discards all surgical gloves and 
instruments, the abdominal cavity and the sub
cutaneous panniculus should be irrigated with an 
antibiotic solution. 

Wound Closure 
Most surgeons prefer to elose the defect in the meso
colon (Fig. 37-25). A continuous suture of2-0 PG 
is suitable for this purpose. However, the defect is 
usually so large that omitting this step does not 
seem to lead to internal bowel herniation. Close 
the abdominal incision in routine fashion without 
placing any drains into the peritoneal cavity. 

Postoperative Care 

(See Chap. 36.) 

the proper position, fire the device. Excise the Complications 
redundant bowel with a Mayo scissors and 
lightly electrocoagulate the everted mucosa. (See Chap. 36.) 



38 Operations for Rectal Cancer 

Concept: Selection of Operation 
for Cancer 0-6 cm from Anal 
Verge 

Method of Measuring Length 
from Anal Verge 
Measurements of the location of malignancies in the 
rectum are generally made by placing the patient in 
the knee-chest position, inserting a proctosigmoido
scope, and reading off the number of centimeters 
indicated by the markers on the outside of the scope 
at the point where the perianal skin meets the scope. 
This measures the distance between the anal verge 
and the lower border of the tumor where the tip of 
the proctoscope has been inserted. Remember that 
when a measurement is ci ted taking the anal verge 
as the point of reference, it does not refer to the 
rectum alone but includes the length of the anal 
canal in the calculation. The rectal mucosa meets 
the squamous epithelium of the anal skin at the 
"dentate line." This line is 2-3 cm above the anal 
verge and about I cm below the upper border of the 
sphincter muscles of the anal canal. The length of 
the anal canal is about 4- cm. All the measurements 
ci ted below are made from the reference point of the 
anal verge. 

Eiectrocoagulation 
To treat a malignancy in the distal rectum (0-6 cm), 
the surgeon's choice lies between performing an 
abdominoperineal proctectomy and so me local pro
cedure such as electrocoagulation or excision. Co
agulation is effective and has been followed by 
minimal mortality when applied to lesions that are 
anatomically suited to this technique. Unfortunately, 
even in cases when fulguration may eliminate the 
primary carcinoma, there is no way of ascertaining 
that the lymph nodes are free ofmetastases. For this 
reason, a large body of follow-up data will have to 
be accumulated before fulguration can be recom
mended as the treatment of choice for patients in 
whom abdominal surgery is not contraindicated by 
severe systemic illness. If on digital rectal exami
nation, metastatic lymph nodes can be palpated in 

the presacral space, fulguration for cure is contra
indicated. When one excludes operations for pallia
tion, abdominoperineal proctectomy i~ the operation 
of choice for tumors at the 0-6 cm level. 

If electrocoagulation is to be used to manage 
rectal cancer, the ideal lesion for treatment would 
be a non-fixed non-ulcera ted tumor of small size 
(3-5 cm diameter) with a well-differentiated cell 
type, located preferably on the posterior wall of the 
lower rectum. For the rare patient whose medical 
condition contraindicates major surgery, and for 
those who already have an identifiable distant 
metastasis, electrocoagulation may be used to treat 
tumors that are less than ideal in size and location. 
This modality should never be applied to malig
nancies that are circumferential in location, as this 
will result in complete stenosis during the healing 
process. Nor should it be used in tumors above the 
9-10 cm level especially on the anterior aspect of the 
rectum. 

Local Excision 
Those small rectal cancers that are suitable for 
electrocoagulation can also be managed by local 
excision via a per-anal approach, as described by 
Parks and Thompson. A circular incision, including 
at least a l-cm margin of normal tissue, is made with 
the electrocautery knife. In the posterior rectum, do 
not hesitate to take the full thickness of rectum. 
Then pin the specimen to a cardboard. This will 
allow the pathologist to orient the specimen and to 
determine if the tumor excision was a complete 
excision. In case of a small tumor, the defect in the 
rectum can be sutured closed with absorbable suture 
material. On the posterior wall of the lower rectum, 
the defect may safely be left unsutured. 

Radiotherapy for eUre 
Another effective modality for the local control of 
rectallesions no larger than 3 cm wide is Papillon's 
technique of intensive intraluminal irradiation of 
non-fixed, well-differentiated adenocarcinomas of 
the rectum. This therapy is administered through a 
proctoscope. Preliminary studies show good results 
in selected cases. 
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Preoperative Adjuvant Radiotherapy 
Although considerable data have been accumulated, 
it is not yet clear whether preoperative radiation 
therapy improves the prognosis of patients suffering 
from rectal cancer. Dosages of2000-5000 rads have 
been given before surgery is undertaken, and some 
tumors do shrink following therapy. For lesions that 
on preoperative physical examination appear to be 
fixed to the presacral space posteriorly or to the 
prostate anteriorly, preoperative radiation may oc
casionally result in sufficient shrinkage to convert 
what would be an inoperable lesion into a resectable 
one. This course should be followed for patients who 
have such lesions (Marks et a1.). For patients with 
Duke's B2 and C lesions, postoperative radiotherapy 
reduces the incidence of local recurrence. 

Abdominoperineal Proctectomy 
With rare exceptions, abdominoperineal proc
tectomy is the operation of choice for cancer of the 
lower third of the rectum, 0-6 cm above the anal 
verge. Using proper technique the mortality rate 
should be no more than 1 % - 2 % following opera
tions done for cure. 

Concept: Selection of Operation 
for Carcinoma 6-11 cm from 
Anal Verge 
Requirements for Maintaining 
Normal Fecal Continence 
Using the coloanal or the EEA stapler operation, it 
is often technically possible to resect lesions of the 
lowermost rectum and to perform an anastomosis at 
the mucocutaneous junction of the anus. However, 
normal fecal con tinence seems to req uire 1-2 cm of 
residual rectal wall above the dentate line, as weIl as 
normally functioning internal sphincter and pubo-

. rectalis muscles. Following "pull-through" opera
tions of the Bacon or Cutait-Turnbull type, the 
patient may lose the proprioceptive sensation that 
warns of an impending movement of stool or flatus. 
A normal individual, if a toilet is not immediately at 
hand, can occlude the anus by tensing the voluntary 
external sphincter muscle. This voluntary constric
tion can last for 40 to 60 seconds, until fatigue sets 
in. But usually, before that time elapses, the crest of 
the peristaltic wave ebbs and the rectum undergoes 
aperiod of relaxation before the next peristaltic 
contraction. True fecal continence thus requires the 
presence of a sense of proprioception as weIl as 
the ability to contract the external sphincter. After 
a pull-through operation, however, sometimes the 

patient's first hint that the colon is about to evacuate 
stool comes when liquid stool or flatus touches the 
perianal skin. It is only at this point that the patient 
is aware ofthe need to constrict the voluntary sphinc
ter. As a consequence, control ofliquid stool or flatus 
is often defective. Defective control will also follow 
complete excision of the internal sphincter, wh ich 
has the function of keeping the rectum closed except 
when peristaisis propels a bolus of stoo1. Creating an 
ileoanal pouch after rectal mucosectomy will 
preserve fecal continence (see Chap. 42). 

Carcinomas above the 6-cm level are often amen
able to low anterior resection accompanied by satis
factory fecal continence. But it should be noted that 
for many months following resection, patients who 
undergo this procedure do not possess areal rectal 
reservoir function. In the normal rectum, peristaltic 
contraction in the process of evacuation is accom
panied by a reflex relaxation in the tone 01 the internal 
sphincter and puborectalis muscles. Following resec
tion of the rectal wall in the region 3-6 cm above the 
anal verge, this reflex relaxation fails, according to 
Bennett et a1. After the operation, patients complain 
of incomplete evacuation and of having many small 
formed stools during the course of the day. In some 
cases severe constipation ensues. However, within 6 
months to a year following surgery almost all these 
patients develop quite satisfactory function in eva cu
ating the rectum and in control of flatus or liquid 
stoo1. Since postoperative survival following resec
tion of a carcinoma of the midrectum is no worse 
than that following total proctectomy, resection and 
anastomosis is the preferable alternative if these are 
feasible technically. A margin is needed of2-3 cm of 
rectum distal to the tumor and an additional 1-2 cm 
of residual rectal wall above the dentate line to 
assure proprioception and fecal continence. 

Anterior Resection 
Skilled and experienced surgeons can accomplish 
anterior resection with anastomosis for cancer as low 
as 6 cm from the anal verge in women and 8 cm in 
some men. This technique requires complete dissec
tion of the rectum down to the levator diaphragm 
and to the distal margin of the prostate anteriorly in 
males. Anastomosis is contraindicated for patients 
who have a narrow pelvis or are obese. It is also 
contraindicated in any case in which the exposure is 
inadequate to insert sutures with accuracy. Under 
these conditions, the surgeon must turn to an alter
native method. A stapled anastomosis using the 
EEA device can often be accomplished at a level 
2-3 cm lower than can be achieved by suturing from 
the anterior approach. If this alternative is not suit
able a coloanal anastomosis may be performed. 



It should be recognized that the postoperative 
five-year survival of patients who are opera ted on 
for lesions above the 6-cm level appears to be the 
same whether abdominoperineal proctectomy is 
performed or resection and anastomosis is accom
plished. Malignancies located 0-6 cm from the anus 
may have lymphatic extension in both cephalad and 
ca ud al directions. Above the 6-cm level, extension 
is exclusively cephalad unless the proximal lymph 
channels are already blocked with cancer. 

Akwari and Kelly found that, 2 years after the 
resection and anastomosis of tumors at the 6-10 cm 
level, the results were just as good as those following 
the same operation for cancers at the 10-20 cm and 
over 20-cm levels. 

Low Colorectal Anastomosis 
U sing EEA Stapling Technique 
The Auto Suture CEEA and EEA stapling devices 
enable the surgeon to construct an end-to-end an
astomosis at a level much lower than is practic
able by hand suturing. This device permits a safe 
anastomosis after resection of tumors situated as low 
as 6 cm from the anal verge. However, there are 
many pitfalls of a technical nature in the EEA 
method, and the technique must be mastered before 
consistent success can be achieved. 

The CEEA technique is admirably suited to low 
colorectal anastomosis-those at or below the peri
toneal reflection, where suturing may be difficult. 

Total Proctectomy With 
Colonal Anastomosis 
Cohen, Enker, and Minsky reported resection of 
rectal carcinoma situated 3-7 cm above the anal 
verge, performing a mucosal proctectomy, and then 
anastomosing the colon to the anus at the dentate 
line with satisfactory functional results. The tech
nique is similar to that used to accomplish the 
anastomosis of an ileal pouch to the anus after total 
coloproctectomy for inflammatory bowel disease as 
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described in Chap. 42. While this method requires 
further study, it appears to be a method of achieving 
a very low anastomosis when the rectal remnant is 
too low for the CEEA stapling technique. 

Low Colorectal Anatomosis U sing 
Combined Abdominal and Sacral 
Approaches 
Localio et al. have reported excellent results after 
resecting lesions in the 6-11 cm range by mobilizing 
the rectum through the abdominal approach and 
then performing the colorectal anastomosis through 
a posterior incision with coccygectomy. However, 
this is a complex operation, not suitable for the 
occasional operator. The same low resection and 
anastomosis can be accomplished with greater ef
ficiency by proper use ofthe EEA stapling technique, 
although Marks and associates are using this opera
tion together with preoperative radiation for lower
third rectal cancer. 
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39 Lüw Anteriür Resectiün für 
Rectal Cancer 

Indications 
Low anterior resections are performed to treat 
malignant tumors of the middle and upper thirds of 
the rectum, 6-14 cm from the anal verge. 

Preoperative Preparation 
(See Chap. 34.) 

Pitfalls and Danger Points 
Anastomotic failure 

Presacral hemorrhage 

Trauma to rectal stump during presacral dissection 

U reteral damage 

Operative Strategy 
Prevention of Anastomotic 
Complications 
When a high anterior resection is performed in 
conjunction with an intraperitoneal colorectal an
astomosis, the incidence of postoperative compli
cations of the anastomosis is minimal. On the other 
hand, a low anterior resection with a colorectal 
anastomosis below the peritoneal reflection report
edly is followed by clinical leakage rates of 10.4% 
(Schrock et al.) and 27% (Goligher et al.). When 
Goligher et al. tested the low anastomosis radio
graphically by performing a Hypaque enema on the 
14th postoperative day, they found a leakage rate 
of69%. 

The numerous factors that contribute to an
astomotic failure are discussed in Chap. 34. For 
several reasons, the low colorectal anastomosis offers 
addi tional difficul ty. 

1) Anatomical exposure is ojten difficult. This is es
pecially true of males whose pelvis is narrow and 
of obese patients. Consequently, it is easy to 
make small tears in the rectum when inserting 
sutures, especially as the difficulty in exposure 
often requires the surgeon's hand to be held at an 
awkward angle. 

2) Due to the lack of serosal cover over the retro-
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peritoneal rectum, it is very ea.ry to mistake mucosa 
jor the muscular layer. If sutures or staples are 
erroneously inserted into the mucosal instead of 
the submucosal and muscular layers, the ana
stomosis will leak because the mucosa itself 
possesses little tensile strength. Identify the 
longitudinal muscle covering the rectum and be 
sure to in corpora te this layer in the suture line! 

3) The diameter oj the reclal ampulla jrequently measures 
in excess oj 5-6 cm, while the lumen of the pro
ximal colon, after proper bowel preparation, is 
often half this size. The anastomotic technique 
used must be capable of correcting this disparity. 

4) When the surgeon has not achieved perfect 
hemostasis in the pelvis, the presacral space jre
quently becomes the site oj a postoperative hematoma that 
becomes infected and develops into an abscess. 
This abscess may erode through the colorectal 
suture line. 

5) If the pelvic peritoneal floor is closed above the 
colorectal anastomosis, dead space may sur
round the anastomosis. This is especially con
ducive to leakage in the anastomosis. The peri
tone al pelvic floor is not resutured after the 
colorectal anastomosis is completed. 

6) It is important not to leave any empty space in 
the hollow of the sacrum behind a low anas
tomosis. For most low anterior resections, we will 
free the attachments of the splenic flexure (Figs. 
37-2 to 37-6) so that the descending colon will 
have sufficient redundancy that relaxed colon 
will fill the sacral space behind the anastomosis. 
If this step cannot be accomplished, the empty 
space in the pelvis should be filled by lengthening 
the omen turn sufficiently so that it can be de
live red to the presacral space. 

7) Wehave virtually eliminated leakage by adopting 
the side-to-end colorectal technique of anas
tomosis advocated by Baker, and by Zollinger 
and Sheppard. This permits the anastomosis to 
be exactly equal in diameter to the lumen of the 
commodious rectal ampulla. Healthy-sized bites 
of tissue may be enclosed in the sutures without 
any danger that postoperative stenosis will 
result. In effect, at the conclusion of the anas
tomosis, the reclal ampulla has been invaginated into 



the side 01 the proximal colon (see Fig. 39-21). 
Placing the anastomosis within 1 cm of the elosed 
end of proximal colon eliminates the danger the 
patient will develop a blind-Ioop syndrome. 

8) Following a low anastomosis we routinely insert 
into the presacral space a multiperforated plastic 
tube for elosed-suction drainage. The Jackson
Pratt Silastic tube is brought out through a punc
ture wound in the left lower quadrant and is 
attached to a sterile, elosed plastic container for 
continuous suction. To help prevent an infected 
hematoma from developing in the pelvis, 50 mg 
of kanamycin in 50 ml of sterile saline is injected 
through the suction catheter every 8 ho urs for 
5 days. 

9) While the use of staples for low colorectal anas
tomoses has been demonstrated to be safe by 
numerous studies, it is important to observe all of 
the precautions described below to assure un
eventful healing when using this technology (also 
see Chap. 34). 

Which Colorectal Anastomosis: 
Sutured, EEA Stapled, or 
CEEA Double Stapled? 
Sutured colorectal anastomoses, described below, 
have been demonstrated to be safe when performed 
with delicacy of technique by a skilIed surgeon on 
weIl dissected healthy tissues. Lesions at 9-10 cm 
can gene rally be removed and a sutured colorectal 
anastomosis performed. However, when the surgeon 
resects lesions lower than 10 cm from the anal verge, 
suturing the colorectal anastomosis can be quite 
difficult. Insertion ofthe EEA stapler into the rectum 
will allow the construction of a safe colorectal stapled 
anastomosis with greater ease for the surgeon than is 
true of the sutured anastomosis. 

If the cancer resection has left a rectal stump that 
is situated so 10w in the pelvis that even insertion of 
the purse-string suture will be difficult (lesions at the 
6-8 cm level), then use the Roticulator 55 stapler 
(V.S. Surgical Corp.) to elose the proximal edge of 
the rectal stump rather than a purse-string suture. 
Passing a CEEA stapler into the rectum will permit 
you to construct a circular colorectal anastomosis 
through the Roticulator 55 staple line that now 
serves to elose the proximal edge of the rectal stump. 
The CEEA-Roticulator method is especially suitable 
for the lowest colorectal anastomoses. 

Extent of Lymphovascular 
Dissection 
Goligher (1975) advocated the routine ligation ofthe 
inferior mesenteric artery at the aorta not only for 
lesions of the descending colon but for rectal cancer 
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also. When this is done, the entire blood supply of 
the proximal colon must come through the marginal 
artery all the way from the middle colic artery. 
Although this proves adequate in the majority of 
patients, there is a danger that the surgeon may not 
recognize those patients whose blood supply is not 
quite sufficient. We believe the risk ofthis occurring 
is greater than the benefits that may accrue to 
the patient by routinely amputating the extra 3 cm 
of inferior mesenteric artery. It is important that 
the blood supply to the proximal colon undergoing 
anastomosis not only be adequate but be optimal 
before this segment is used in a low colorectal an
astomosis. Consequently, in the usual case of rectal 
cancer we transect the inferior mesenteric artery just 
distal to the origin of the left colic vessel (see Fig. 
35-6). Even if only the ascending branch of the left 
colic is preserved, there usually is vigorous arterial 
pulsation in the mesentery of the descending colon. 
For obese patients, transillumination of the mesen
tery is helpful in identifying the junction between the 
inferior mesenteric and left colic arteries. 

Ifthe inferior mesenteric artery is ligated proximal 
to the take-off of the left colic artery, be sure always 
to liberate the splenic ftexure and resect the majority 
of the descending colon unless it can be proven that 
the circulation through the marginal artery at a 
lower level is vigorous. This can be accomplished 
only by demonstrating pulsatile ftow from a cut 
arterial branch at the proposed site of the tran
section ofthe colon. Poor bloodjlow leads to poor healing. 

In the usual rectal cancer case the sigmoid colon 
is removed and the descending colon is used for 
anastomosis. This generally requires the liberation 
of the splenic ftexure, which can be accomplished in 
a few minutes once the surgeon has mastered the 
technique. 

Goligher et al. (1970) found that 51 % of the 
patients in their series of 73 anterior resections (both 
high and low) experienced postoperative leakage, 
as determined by radiological examination. In 62 
consecutive sutured colorectal anastomoses follow
ing anterior resection done under our supervision in 
accordance with the principles outlined in this 
chapter, only two leaks were detected radiographi
cally when routine Hypaque enema X rays were 
done in each case on the tenth postoperative day. 

Indications for Complementary 
Colostomy 
When there is difficulty in constructing a low col
orectal anastomosis and it is likely the surgeon 
has created a less-than-perfect anastomosis, a com
plementary right transverse colostomy should be 
constructed. If this is immediately matured by su-
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turing the mucosa to the subcuticular layer of the 
skin, it is possible to elose the colostomy about 2 
weeks after the tumor has been resected if a barium 
colon enema shows anormal anastomosis. Thus, 
elosure of the colostomy can be accomplished during 
the same hospital admission as the anterior resection. 

Presacral Dissection: 
Prevention of Hemorrhage 
Contrary to what apparently is a widely held percep
tion, radical cancer surgery does not require stripping 
the tissues off the sacrum down to the periosteum. 
The dissection of the perirectal tissues proximal 
to the carcinoma is necessary for the removal of 
tumor emboli within the lymph nodes and lympathic 
channels. If tumor has invaded widely into the 
mesorectum and presacral tissues, the lesion is gen
erally beyond cure by radical surgery. 

There is a network of veins lying on the presacral 
periosteum that drain into the sacral foramina 
(see Fig. 39-6b). When these are torn by blunt 
dissection, elamping or ligation to control the hemor
rhage that results often is impossible, since the torn 
vessel retracts into the foramen. The massive venous 
hemorrhage that will follow may not be stemmed 
by ligating the hypogastric arteries. Most intra
operative fatalities during total proctectomy are 
caused by this type of presacral venous hemorrhage. 

Nivatvongs and Fang described a new method 
of controlling massive hemorrhage from a torn 
presacral branch of the basivertebral vein. Because 
the blood pours out of one of the sacral foramina, 
they proposed oceluding the foramen with a titanium 
thumbtack (Hemorrhage Oceluder Pin, Surgin Co., 
Placentia, CA 92670) that is left permanently in 
place. To accomplish this step effectively, first de
monstrate that the blood is em erging from a single 
foramen. If the bleeding is controlled by applying 
the fingertip to one foramen, then applying the 
thumbtack will be effective. In some cases stuffing 
some cottonoid Oxycel (oxidized cellulose) into the 
foramen before inserting the thumbtack may be 
helpful. 

If the surgeon cannot very quickly controllacerated 
presacral veins with a stitch, a thumbtack, or bone 
wax, the bleeding area should be covered with a 
sheet of Surgicel over which a large gauze pack 
should be placed, filling the sacral hollow. This 
almost always controls the hemorrhage. 

U nless the presacral vessels are directly invaded 
by a bulky tumor of the midrectum, massive pres
acral venous hemorrhage is entirely preventable. 
Blunt hand dissection of the presacral space is not a 
desirable technique. The surgeon's hand does not 
belong in this area until scissors or electrocautery 

dissection under direct vision has freed all the peri
rectal tissues from any posterior attachments to the 
sacrum. This should be done with a long Metzen
baum scissors, combined with gentle upward traction 
on the rectum. As the scissors are inserted on each 
side of the midline, the perirectal tissues can easily 
be lifted in an anterior direction without removing the 
thin layer 0] endopelvic ]ascia that covers the presacral veins. 
When the presacral dissection stays in the proper 
plane, the presacral veins are hiddelJ. from view 
by this layer of fascia, as Fig. 39-6a shows. Oc
casionally, branches of the middle sacral vessels 
enter the perirectal tissues from behind. These may 
be divided by electrocoagulation. 

This dissection is easily continued down to the 
area of the coccyx, where the fascia of Waldeyer 
be comes somewhat dense as it goes from the anterior 
surfaces of the coccyx and sacrum to attach to the 
lower rectum (see Fig. 39-8). Attempts to penetrate 
this fascia by blunt finger dissection may rupture the 
rectum rather than the fascia, which is strong. 
This layer must be incised sharply with a scissors 
or scalpel, after which one can see the levator dia
phragm. When the posterior dissection has for the 
most part been completed, only then should the 
surgeon's hand enter the presacral space to sweep 
the dissection toward the lateral pelvic walls. This 
maneuver helps define the lateral ligaments. The 
dissection should be bloodless. 

Other points of hemorrhage in the pelvic dis sec
tion may occur on the lateral walls. These can 
usually be readily identified and oceluded by liga
ture. Close attention should also be paid to the left 
iliac vein, which may be injured in the course of 
the dissection. As most serious bleeding in pelvic 
dissections is of venous origin, ligation of the hypo
gastric arte ries is rarely indicated. 

Presacral Dissection: 
Preservation of H ypogastric Nerves 
As the rectum is elevated from the presacral space 
and the anterior surface of the aorta eleared of 
areolar and lymphovascular tissue, a varying number 
of preaortic sympathetic nerves of the superior hy
pogastric plexus can be identified. These are the 
contribution of the sympathetic nervous system to 
the bilateral inferior hypogastric (pelvic) plexuses. 
In males their preservation is necessary for normal 
ejaculation. After they cross the region of the aortic 
bifurcation and sacral prornontory, they coalesce 
into two major nerve bundles, called the hypogastric 
nerves. Each nerve, which may have 1-3 strands, 
runs toward the posterolateral wall of the pelvis in 
the vicinity ofthe hypogastric artery (see Figs. 39-2 



and 39-4). We agree with Goligher (1975) that in 
most malignancies of the distal rectum, these nerves 
can be preserved without compromising the patient's 
chances of cure. 

After the inferior mesenteric artery and vein 
are divided and the lymphovascular tissues elevated 
from the bifurcation of the aorta by blunt dissection, 
the sympathetic nerves remain closely attached to 
the aorta and need not be damaged if the dis sec
ti on is gently performed. At the prornontory of the 
sacrum, ifthe rectum is dissected as described above, 
the right and left hypogastric nerves can be seen 
posterior to the plane of dissection and can be 
preserved-provided there is a sufficient distance 
separating them from the tumor. There also seems 
to be a diminution in the incidence of bladder dys
function after nerve preservation. 

U reteral Dissection 
To prevent damage to the ureters, these delicate 
structures must be identified and traced weIl down 
into the pelvis. The normal ureter cross es the com
mon iliac artery at the point this structure bifurcates 
into its external and internal branches. Because the 
ureter and a leaf of incised peritoneum are often 
displaced during the course of dissection, if the 
ureter is not located in its usual position the under
surfaces of both the lateral and medial leaves of 
peritoneum should be inspected. The identity of the 
ureter can be confirmed if pinching or touching the 
structure with a forceps results in typical peristaltic 
waves. If doubt exists, the anesthesiologist may be 
instructed to inject indigo carmine dye intraven
ously; this stains the ureter blue, unless the patient is 
oligurie at the time ofinjection. The ureter should be 
traced into the pelvis beyond the point at which the 
lateral ligaments of the rectum are divided. 

Fig. 39-la 
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Patients who have lesions within 14 cm of the anal 
verge should be placed in the same modified litho
tomy position, utilizing Lloyd-Davies or Allen leg 
rests, as is described in Chap. 40 for the abdominal
perineal proctectomy (Figs. 39-1a and 39-1b). 
The second assistant should stand between the 
patient's abducted thighs for the pelvic portion of 
the operation while the surgeon works from the 
patient's left. Using this position, the surgeon may 
judge, after the tumor is mobilized, whether the 
patient is suitable for an anterior anastomosis, 
abdominal-perineal proctectomy, or end-to-end 
anastomosis with the EEA stapling device. All these 
techniques are best done with the patient in this 
position. 

For the anterior resection, a midline incision is 
preferable, extending from a point about 6 cm below 
the xiphoid process down to the pubis. 

Exploration and Evisceration of 
SmallBowel 
Palpate and inspect the liver. A moderate amount of 
metastasis is not a contraindication to a conservative 
version of the anterior resection. Explore the re
mainder of the abdomen and then eviscerate the 
small bowel into a Vi-Drape plastic intestinal bag or 
moist gauze pads. 

Mobilization of Sigmoid 
Expose the left lateral peritoneal gutter. Occlude the 
lumen of the colon by ligating the distal sigmoid 
with umbilical tape. By drawing the sigmoid colon 
medially, several congenital attachments between 
the mesocolon and the posterolateral parietal peri-

Fig. 39- lb 
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toneum can be divided with a scissors (Fig. 39-2). 
Extend the incision in the peritoneum cephalad as 
far as the splenic ftexure. 

Identify the left ureter and tag it with a Vesseloop 
for later identification. 

Use a scissors to continue the peritoneal in
cis ion along the left side of the rectum down to the 
rectovesical pouch. Identify the course of the ureter 
weil down into the pelvis. Now retract the sigmoid to 
the patient's left and make an incision on the right 
side of the sigmoid mesocolon. The incision should 

begin at a point overlying the bifurcation ofthe aorta 
and should continue in a ca ud al direction along the 
li ne where the mesosigmoid meets the right lateral 
leaf of peritoneum in the presacral space. After the 
right ureter has been identified, carry the incision 
down toward the rectovesical pouch (Figs. 39-3 
and 39-4). 

If exposure is convenient, incise the peritoneum of 
the rectovesical pouch, or rectouterine pouch in the 
female (Fig. 39-3). If exposure is not convenient, 
this step should be delayed until the presacral dis-



section has elevated the rectum sufficiently to bring 
the rectovesical pouch easily to the field of vision. 

Lymphovascular Dissection 
Apply skyward traction to the colon, gently separate 
the gonadal vein from the lateral leaf of the meso
colon, and allow it to fall to the posterior. Insert 
an index finger between the deep margin of the 
mesosigmoid and the bifurcation of the aorta to feel 
the pulsation of the inferior mesenteric artery lying 
superficial to the finger. In patients who are mark
edly obese, this vessel may be divided and liga ted at 
the level of the aortic bifurcation without further 
dissection. In most patients, however, it is quite 
simple to incise the peritoneum overlying the origin 
of the inferior mesenteric artery, and to sweep the 
areolar and lymphatic tissue downward until one 
sees the point at which the inferior mesenteric artery 
gives offthe left colic branch (Fig. 39-5). 

In routine cases divide the inferior mesenteric 
vessels between 2-0ligatures just distal to this 

Fig.39-4 
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junction. Then make a superficial scalpel incision 
along the surface of the mesocolon: begin at the 
point where the inferior mesenteric vessels were 
divided and continue to the descending colon or 
upper sigmoid. Complete the division of the mesen
tery along this line by dividing it between serially 
applied Kelly hemostats and then ligating with 2-0 
silk or PG (Fig. 39-5). In nonobese patients it is 
feasible to incise the peritoneum up to the point 
where avesseI is visualized and then to apply hemo
stats directly to each vessel as it is encountered. 

Inf. mesenteric a. 

With this technique, the surgeon will encounter only 
one or two vessels on the way to the marginal artery 
of the colon. 

Sweep the mesosigmoid and the lymphovascular 
bundle distal to the ligated inferior mesenteric vessels 
off the anterior surfaces of the aorta and common 
iliac vessels by blunt dissection. Leave the preaortic 
sympathetic nerves intact. To minimize the time 
during which the patient's abdomen is exposed 
to possible fecal contamination, do not divide the 
descending colon at this stage. 



Presacral Dissection 
With the lower sigmoid on steady upward retraction, 
it becomes evident that there is a band of tissue 
extending from the midsacral region to the posterior 
rectum and mesorectum. On either side of this dense 
band there is only areolar tissue. Any tendency on 
the part of the surgeon to insert a hand into the 
presacral space should be stoutly resisted. Instead, a 
long, closed Metzenbaum scissors should be used as 
a blunt dissector (Fig. 39-6a). Insert it first to the 
right ofthe midline behind the rectum, and by gently 
elevating the mesorectum the proper presacral plane 
will be entered. Repeat this maneuver identically on 
the left side of the midsacralline. Then direct atten
tion to the remaining band of tissue, which contains 
branches of the middle sacral artery, and divide it 
with the electrocoagulator (Fig. 39-6a). 

At this time the surgeon will see a thin layer of 
fibroareolar tissue covering the sacrum. If a shiny 
layer of sacral periosteum, ligaments, or the naked 
presacral veins can be seen (Fig. 39-6b), the plane 
of dissection is too deep, presenting the danger of 
major venous hemorrhage. 

Elevate the distal rectum from the lower sacrum 
with gauze in a sponge holder. If the dissection has 
been completed properly, as described, note that the 
preaortic sympathetic nerves divide into two major 
trunks in the upper sacral area and then continue 
la te rally to the right and left walls of the pelvis (see Fig. 39-6a 
Figs. 39-2 and 39-4). Gently dissect these nerves 
off the posterior wall of the specimen, unless the 
nerves have been invaded by tumor. 

Now the surgeon may insert a hand into the 
presacral space, with the objective not of penetrating 
more deeply toward the coccyx, but rather of extend
ing the presacral dissection laterally to the right and 
to the left, so that the posterior aspect of the speci
men is elevated from the sacrum as far as the lateral 
ligaments on each side. Place the lateral ligament on 
the left side on stretch by applying traction to the 
rectum toward the right. Place a right-angle Mixter 

Fig.39-6b 
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clamp beneath the lateral ligament and divide the 
tissue with an electrocoagulator (Fig. 39-7). 

Carry out a similar man eu ver to divide the 
right lateral ligament. Before ' dividing each lateral 
ligament, recheck the position of the respective 
ureter and hypogastric nerve to be certain they lie 
away from the point of division. Then divide the 
fascia ofWaldeyer, which extends from the coccyx to 
the posterior rectal wall (Fig. 39-8). 

Denonvillier's 
fascia 

Now direct attention to the anterior disseetion. 
Use a Lloyd-Davies bladder retractor to pull the 
bladder (in women, the uterus) in an anterior and 
caudal direction. Ifthe peritoneum ofthe rectovesical 
pouch has not already been incised, perform this 
maneuver now, thereby connecting the incisions in 
the pelvic peritoneum previously made on the right 
and left sides of the rectum (Fig. 39-9a). Apply one 
or more long hemostats or forceps to the posterior lip 



Fig. 39-8 

of the incised peritoneum of the rectovesical pouch. 
Place traction on these hemostats to draw the 
peritoneum and Denonvilliers' fascia in a cephalad 
and posterior direction, and use Metzenbaum scis
sors dissection to separate the rectum from the 
seminal vesicles and prostate (Fig. 39-9b) . Use 
blunt finger dissection to further separate the rectum 
from the posterior wall of the prostate. Finally, 
secure hemostasis in this region by electrocoagu
lating multiple bleeding points. 

In female patients the anterior dissection is some
what simpler. With a Harrington retractor elevating 
the uterus, use scalpel dissection to initiate the plane 
of dissection separating the peritoneum and fascia of 
Denonvilliers from the posterior lip of the cervix 
until the proximal vagina has been exposed. Some 
surgeons routinely perform bilateral salpingo
oophorectomy in women who have rectal and sig
moid cancer, because the ovaries are sometimes a 
site of metastatic deposit. Whether this step is of 
value has not been ascertained. We do not perform 
this maneuver in the absence of visible metastasis to 
the ovaries. 

Fig.39-9b 
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Pelvic Hemostasis 
The entire pelvic dissection, if properly performed, 
should entail minimal blood loss. While Hemoclips 
may control clearly identified vessels along the lateral 
wall of the pelvis, they are not useful in the presacral 
area. Here the vessels consist of thin-walled veins, 
which are easily tom by metallic clips either at the 
time of application or during the act of sponging the 
area later. 

Except in the case of a smalI, clearly defined 
bleeding point that can be held in a forceps, elec
trocoagulation mayaiso be hazardous, as the co
agulating tip may act as a scalpel and convert the 
bleeding point into a major venous laceration. Here 
a ball-tipped electrode is safer than those with sharp 
tips. 

Also see the discussion above under "Operative 
Strategy" concerning the use of a thumbtack to 
control massive presacral bleeding localized to a 
single foramen. 

Almost invariably, presacral bleeding results 
from a tear in one or more ofthe veins that drain into 
a sacral foramen. When hemorrhage occurs, the area 
of bleeding should be covered by a sheet of oxidized 
cellulose· (surgicel) over which pressure is applied 

Fig. 39-10 

TA-55 applied 
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with a large gauze pack. PI ace omenturn between the 
pack and the anastomosis. If the area of bleeding is 
only 1-2 cm in diameter, at a later stage in the 
operation an attempt may be made to remove the 
gauze pack, leaving the small patch of Surgicel. 
Alternatively, microfibrillar collagen (Avitene) may 
be used in this situation. Unless the Surgicel or 
Avitene produces complete hemostasis, replace the 
gauze pack in the presacral space and leave it there 
for 24-48 hours. Then remove it by relaparotomy 
under general anesthesia. 

Mobilization of Proximal Colon 
If the previously selected point on the descending 
colon does not easily reach down into the pelvis, 
mobilize the remainder of the descending colon by 
incising first the peritoneum in the paracolic gutter 
and then the "renocolic" ligament. Liberate the 
entire splenic ftexure according to the steps described 
in Chap. 37. By dividing the transverse branch ofthe 
left colic artery (see Fig. 35-7), considerable ad
ditional length may be obtained. Completely clear 
the fat and mesentery from a I-cm width ofserosa at 
the point selected for division of the descending 
colon. 

Insertion of Wound Protector Drape 
At this point insert the plastic ring drape into the 
abdominal incision to protect the subcutaneous 
panniculus from contamination. 

Preparation of Rectal Stump 
When the rectum is divided at a low level, the 
mesorectum is no longer a single pedicle traveling 
along the posterior surface of the rectum. Rather, 
it fans out into multiple branches. Select a point 
4-5 cm distal to the lower border of the tumor and 
seek the plane between the muscularis of the rectum 
and the surrounding blood vessels. This plane can 

Fig. 39-11 
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sometimes be palpated with the finger; at other 
times a large blunt-nosed hemostat can be insinuated 
into it. In most patients this vascular layer can be 
divided by electrocoagulation after passing a right
angle clamp between the vasculature and the rectal 
wall. 

Well-delineated longitudinal muscle fibers should 
now be visible all around the lower rectum at the site 
selected for the anastomosis. At this time place a 
large right-angle clamp across the entire lumen of 
the rectum below the tumor. 

Irrigation of Rectal Stump 
Insert a Foley catheter with a 5-ml bag into the 
rectum. Attach thc catheter to plastic tubing so as 
to permit the intermittent inflow and drainage of 
500 ml of sterile water. Other tumoricidal solutions 
such as I: 1000 mercuric bi chloride or 40% alcohol 
may be used at the surgeon's option. After the 
irrigation is completed and the rectum emptied, 
remove the catheter, and apply a large right-angle 
clamp distal to the tumor to occlude the rectal 
lumen. 

Selection of Technique for 
Anastomosis 
The side-to-end suture technique should be elected if 
a low colorectal anastomosis is attempted where the 
suture li ne is at or below the peritoneal reflection. 
Alternatively, an EEA or CEEA stapling device may 
be used. At high er levels, the techniques described in 
Chap. 37 are also suitable. Also see discussion in the 
section on "Operative Strategy" near the beginning 
of this chapter. 

Side-to-End Low Colorectal 
Anastomosis (Baker) 
Turn to the previously cleared area on the descend
ing colon that will be used for the anastomosis . 
Apply a TA-55 stapler across this cleared area and 
fire the staples (Fig. 39-10). PI ace an Allen clamp 
I cm distal to the TA-55 to occlude the specimen 
side. Divide the colon flush with the stapling device, 
using a scalpel, and lightly electrocoagulate the 
everted mucosa (Fig. 39-11). Ligate the specimen 
side with umbilical tape. After the Allen clamp is 
removed, apply a sterile rubber glove over the liga ted 
end and tie the rubber glove in place with another 
umbilical tape ligature (Figs. 39-12a and 39-
12b). Retain this segment of colon, containing the 
specimen, temporarily to provide traction on the 
rectal stump. 

Bring the stapled end of the proximal colon down 
into the pelvis and li ne it up tentatively with the 
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rectal stump 4-5 cm beyond the tumor. Place a 
scratch mark along the antimesenteric border of the 
descending colon beginning at a point lern proximal 
to the stapled end and continuing cephalad for a 
distance equal to the diameter of the rectal stump. 

Now insert a lateral guy suture into the left lateral 
margin of the rectal stump and the proximal colon 
and hold this suture in a hemostat. Place a second 
guy suture in a similar fashion between the right 
lateral margin of the rectum and the colon and hold 
it in a hemostat too (Fig. 39-13). 

Approximate the posterior muscular layer with 
interrupted 4-0 silk Cushing sutures, taking bites, 
5-mm wide, of colon and of rectum. U se aStratte or 
a Finochietto angled needle-holder (see Glossary) 
when sewing deep in the pelvis-this will enhance 
the smooth insertion of the curved needle. Insert 
these sutures 6-7 mm behind the anticipated lines of 
transeetion of the colon and rectum. The preferred 
technique is the one of successive bisection (Figs. 
39-14 and 39-15). Tie none ofthese sutures until 
all have been placed. When the anastomosis is at a 
very low level, it is convenient to keep the proximal 
colonic segment well above the prornontory of the 
sacrum until all the posterior seromuscular sutures 
have been inserted. Be sure that these stitches catch 

Fig. 39-14 

the longitudinal muscle of the rectum. If only mucosa 
is used for the anastomosis, failure is likely. 

Incise the previous scratch mark in the proximal 
colonic segment with a scalpel and a Metzenbaum 
scissors (Fig. 39-16). Make a similar incision along 
a line 6-7 mm proximal to the sutures already placed 
in the rectum. 

If exposure is difficult, it is sometimes helpful to 
maintain gentle traction on the tails of the Cushing 
sutures to improve exposure while suturing the 
mucosa. Then cut the tails of the Cushing sutures 
successively as the mucosal sutures are inserted. 
Otherwise, cut all the Cushing sutures at one time, 
except for the two lateral guy sutures, which should 
be retained for the moment. 

Begin the posterior mucosal closure at the mid
point of the posterior layer, using an atraumatic 
suture 5-0 Vicryl. Start a continuous locked suture 
at the midpoint and continue it to the right lateral 
margin. The second suture of the same material 
should progress from the midpoint toward the left 
lateral margin of the suture li ne (Fig. 39-17). 
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Divide the anterior wall of the rectum below 
the large right-angle clamp and remove the speci
men. Request an immediate frozen-section histologi
cal examination of the distal margin of the specimen 
to rule out the presence of cancer. If tumor cells are 
found at the margin, resection of additional rectum 
is indicated. 

Now approximate the anterior mucosal layer by 
a continuous suture of the Connell or Cushing 
type (Fig. 39-18) . Accomplish this by grasping the 
needle, which has completed the posterior mucosal 
layer and is now in the lumen at the right margin of 
the anastomosis, and passing it from inside out 
through the rectum. The suture line should progress 
from the right lateral margin toward the midpoint of 
the anterior layer. When this has been reached, 
grasp the second needle, located at the left lateral 
margin of the posterior mucosal layer. U se this 
needle to complete the anterior mucosal layer from 
the left lateral margin to the midpoint where the 
anterior mucosallayer is terminated with the mucosa 
completely inverted (Fig. 39-18). 

Close the anterior muscular layer with inter
rupted 4-0 atraumatic silk Lembert or Cushing 
sutures (Figs. 39-19 and 39-20). Insert this row 
of sutures about 6 mm away from the mucosal suture 
li ne to accomplish a certain amount of invagination 
of the rectum into the colon. Because the side-to-end 
lumen is large in dimension, narrowing will not 
result. A sagittal section of the anastomosis in Fig. 
39-21 illustrates this point. After the anastomosis is 
completed, carefully inspect the posterior suture 
line for possible defects, which can be corrected by 
additional sutures. 

At this point cut the sutures and thoroughly 
irrigate the pelvis with a dilute solution of antibiotics. 

The large defect in the peritoneum need not be 
closed. This omission has brought no noticeable ill 
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effect, probably because the defect is so large as not 
to permanently entrap any small intestine. 

Make a final check to ensure there is no tension 
on the colorectal suture line. If there is, additional 
proximal colon must be liberated. There must be 
sufficient slack so that the colonfills up the hollow 01 the 
sacrum on its way to the anastomosis, thus eliminating 
any dead space. 

Alternative Method of Colorectal 
Side-to-End Anastomosis 
When the surgeon does not find it practicable to 
leave the specimen attached to the rectal stump for 
purposes of traction, the preferred technique that is 
described above, then an alternative method may be 
used for the anastomosis. 

After the first step in the Baker method (see Fig. 
39-10) has been completed, remove the specimcn 
by a scalpel incision across the rectum distal to the 
right-angle c1amp. This leaves the rectal stump 
wide open. To prevent the short rectal stump from 
retracting beyond the prostate, apply long (30 cm) 
Allis c1amps to the right and left corners of the rectal 
stump. Insert a Lloyd-Davies bladder retractor deep 
to the prostate for purposes of exposure. 

Bring the previously prepared segment of de
scending colon down to the sacral prornontory. The 
end of this segment of colon should have already 
been occ1uded by an application of the TA-55 
stapling device. Make an incision on the anti
mesenteric bord er of the colon beginning I cm 
from the stapled end and continuing proximally for 
4-5 cm, which is the approximate diameter of the 
rectal ampulla. 

Insert a guy suture of atraumatic 4-0 silk from 
the left lateral wall of the rectal stump to the ter
mination of the incision in the colon. Grasp this 
suture in a hemostat without tying it. Place a similar 
suture in the right lateral walls of the rectal stump 
and colon. 

elose the remainder of the posterior wall with 
interrupted horizontal mattress sutures of atrau
matic 4-0 silk. Place the first suture at the midpoint 
of the posterior layer. Using a curved needle, begin 
the stitch on the mucosal side of the proximal colon 
and go from inside out through all the layers of 
colon. Then pass the needle from outside in into 
the rectal stump. It is vitally important that the 
muscularis of the rectum be inc1uded in this bite. 
Often the muscularis retracts I cm or more beyond 
the protruding rectal mucosa. 

Bring the same needle back from inside out on 
the rectal stump and then from outside in on the 
proximal colon. Leave this suture untied but grasp it 
in a hemostat. When it is tied at a later stage in the 
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procedure, the knot will lie on the mucosa of the 
colon. 

Place the second horizontal mattress suture half
way between the first suture and the Lift lateral guy 
suture by the same technique. Place the third suture 
so that it bisects the distance between the midpoint 
of the posterior layer and the right lateral guy suture. 
Place the remaining stitches by the technique of 
successive bisection until this layer is complete (Fig. 
39-22). 

The colon should slide down against the rectal 
stump while the assistant holds the ends of all the 
sutures taut. Tie the sutures and leave the tails long, 
grasping each again in a hemostat. Retaining the 
long tails ofthese stitches and applying mild upward 
traction improves the exposure for insertion of the 
mucosal sutures. 

The remainder of the anastomosis is similar to 
that described above in the Baker technique. 

suture 
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EEA Stapled Low Colorectal 
Anastomosis 

In the EEA stapling technique for low colorectal 
anastomosis, place the patient in the Lloyd-Davies 
position, with thighs abducted, anus exposed, and 
sacrum elevated on a small sandbag. 

For tumors situated 6-9 cm above the anal verge, 
it will be necessary to dissect the rectum down to the 
levator diaphragm. This requires complete division 
of Waldeyer's fascia posteriorly, dissection of the 
anterior rectum away from the prostate to the level 
of the urethra, and division of the lateral ligaments 
down to the levators. 

Unless the patient has a narrow pelvis the entire 
levator diaphragm comes into view (Fig. 39-23). 
All of the perirectal lymphatics will readily peel 
ofT from the levator musculature. Then, follow the 
posterior wall of the rectum down to puborectalis 
muscle, which marks the cephalad margin of the 
anal canal. Take ca re not to continue dissecting 
beyond the puborectalis as it is easy to enter the 
intersphincteric plane and to li berate the rectum 
down to the anal verge. An anastomosis to the skin 
of the anal canal is technically feasible but would 

Fig. 39-23 

result in excision of the internal sphincter together 
with the specimen, because the intersphincteric 
space is the natural plane of dissection which one 
enters from above. 

PI ace a large right-angle renal pedicle clamp 
across the rectum about I cm beyond the lower edge 
of the tumor. 

Then divide the upper colon between Allen 
clamps at the si te previously selected for this pur
pose. Ligate the cut distal end of the descending 
colon with umbilical tape and cover it with a sterile 
rubber glove (see Fig. 39-12a and b). 

Bring the proximal colon down into the pelvis. 
There should be sufficient slack in the colon to fill 
the hollow of the sacrum on its way to the site of the 
anastomosis. If there is not, then liberate the trans
verse colon to achieve sufficient slack. 

Next, remove the Allen clamp and gently dilate 
the colon to 3.2 cm, which is the outer diameter of 
the EEA cartridge. This may be accomplished by 
digital dilatation or by gentle stretching with a rectal 
speculum, a Foley catheter, or the "sizing" device 
ofTered by the manufacturer. Sometimes, dilating the 
colon may prove the most frustrating step in the 
entire operation. Be careful not to produce any serosal 

Puborectali m. 



Fig. 39-24a 

tears by this maneuver. If dilatation to a 3.2-cm 
diameter cannot be achieved, try the EEA-28 size. 
Use of EEA cartridges of sizes sm aller than EEA-28 
may not be advisable because the diameter of the 
anastomotic lumen produced by the next smaller 
cartridge may be too small for optimal function of 
the rectum, and a stricture may result. 

Then insert a 2-0 Prolene continuous over-and-

I 
I 

I 
Fig. 39-24b 
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Fig. 39-24c 

over whip-stitch starting at the left margin of the 
proximal cut end ofthe colon (Fig. 39-24a). Ascer
tain that all fat and mesentery have been dissected 
off the distal 1.5 cm of colon so that there will be no 
fat or blood vessels interposed between the layers of 
bowel that will be included in the staple line. If 
blood vessels are trapped in the staple line, firing the 
EEA may produce significant bleeding in the rectal 
lumen. This will be difficult to contro!. Alternatively, 
the Auto Suture purse-string intrument (see Fig. 
D-33) may be used instead of a whip-stitch. 

Insert a sterile short proctoscope into the anal 
canal and aspirate the rectum of its contents. 
Thoroughly irrigate the rectum with sterile water to 
wash out any desquamated tumor cells, and remove 
the proctoscope. 

Next, insert an over-and-over whip-stitch into the 
rectal stump. To accomplish this, make an incision 
through the full thickness of the rectal wall on its 
left anterolateral aspect, leaving a margin of 4 cm 
beyond the tumor. Place traction on the right-angle 
clamp to maintain exposure of the lower rectum. 
Initiate a 2-0 atraumatic Prolene over-and-over 
whip-stitch at the left lateral corner of the rectal 
stump (Fig. 39-24b). As this stitch progresses along 
the anterior wall of the rectum toward the patient's 
right, divide more and more rectal wall (Fig. 39-
24c). Continue the same suture circumferentially 
along the posterior wall of the rectum until the point 
of origin at the left lateral wall is reached and the 
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Fig.39-24d 

specimen is completely detached (Figs. 39-24d 
and 39-24e). Do not attempt to insert the whip
stitch after the specimen has been detached because 
the rectal stump will retract beyond the prostate and 
suturing from above will be impossible in the case of 
tumors of the mid-rectum (6-10 cm above the anal 
verge). Each bite should contain 4mm offull thick
ness of rectal wall, and the stitches should be no 
more than 6 mm apart to prevent gaps when the 

Fig. 39-25 

--
----------------------

Fig. 39-24e 

suture is tied. A 1.5-2.0 cm width of muscular wall 
of rectum behind the whip-stitch should be cleared 
of fat, blood vessels, and areolar tissue. When the 
staples are fired, there should be no fat or mesentery 
between the muscular wall of the rectum and 
seromuscular wall of proximal colon. Grasp both 
ends ofthe Prolene purse-string suture in a hemostat. 
Irrigate the pelvis with a dilute antibiotic solution. 



Fig. 39-26 

Fig. 39-27 
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Now move to the perineal portion ofthe operative 
field. Check to be sure the screw that caps the anvil 
is on tightly. If it is not, there will be too much space 
between the anvil and the staples. This will prevent 
the staples from closing properly. Lubricate the tip 
of the EEA device with sterile surgical jelly. Insert 
the device into the anal canal and into the rectum 
with the trigger handles pointing anteriorly (Fig. 
39-25). Slowly push the anvil of the EEA device 
through the lower rectal purse-string, then rotate the 
wing nut at the end of the EEA counterclockwise 
until the device is wide open. Tie the rectal purse
string firmly around the shaft of the EEA (Fig. 
39-26) and cut the tails 5 mm from the knot. 

Apply three Allis clamps in triangular fashion 
to the cut end of the proximal colon, the lumen 
of which has been dilated so that the colon may 
be brought over the cap of the EEA. When this 
has been accomplished, tie the colonic purse-string 
suture and cut its tails 5 mm from the knot (Fig. 
39-27). 

-
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Fig. 39-28 

It is vital to observe the integrity of the two purse
string sutures, as any gap in the purse-string elosures 
will cause a defect in the anastomosis. 

Now completely elose the EEA by rotating the wing 
nut in a elockwise fashion (Fig. 39-28) . Check the 
vernier marks to confirm complete elosure. This 
approximates the anvil to the staple cartridge. If 
elosure is not complete, the staples will be too far 

Fig.39- 29 

from the anvil and will not elose to form the B shape. 
Be sure that the vagina, the bladder, and the ureters 
are not grasped between the anvil and the cartridge 
during this step. 

U nlock the trigger handles, then strongly com
press them by applying a very firm grip (Fig. 
39-29) . Check the strength of the compression by 
observing if the black mark on the shaft of the 
instrument is in the proper location. If this step 
is done properly, two circular concentric rows of 
staples are fired against an anvil while a circular 
scalpel blade excises the tissues compressed by the 
two purse-string sutures in the rectum and colon. 
This results in a circular anastomosis with an in
ternal diameter of 2.1 cm. 

Now rotate the wing nut counterelockwise for 
seven half-turns to separate the anvil from the car
tridge. Rotate the EEA at least 1800 to the right and 
then to the left. Remember that the anvil-cap for 
an EEA-28 device measures 3.2 cm in diameter 
and that it must be extracted through a stapled 
anastomosis that has a diameter of only 2.1 cm. 
Accomplish this by depressing the EEA handle 
toward the floor, which will elevate the anterior lip 
of the anvil. This lip should be extracted first. Then 
the posterior lip can be delivered by elevating the 
EEA handle. It is sometimes helpful if the assistant 
gras ps the anterior rectal stump with agauze pad or 
inserts a Lembert suture to stabilize the staple line 
while the anvil is being extracted (Figs. 39-30 and 
39-31) . 

After the instrument has been removed , turn the 



Fig. 39-30 

thumb screw on the cap of the staple cartridge 
counterclockwise, and remove the cap containing 
the anvil to reveal the segments of rectum and colon 
that have been amputated. The cartridge should 
contain two complete circles, each resembling a 
small doughnut. One represents the proximal mar
gin of the rectum, and the other represents the distal 
margin of the proximal colon. Any gap in either of 
the two circles of bowel indicates a defect in the 
stapled anastomosis, caused by the bowel pulling 
out of the purse-string before being stapled. The 
surgeon should seek to locate the repair such de
fects. A complementary colostomy should also be 
considered. 

The integrity of the stapled anastomosis should 
now be checked by digital examination. An addi
tional test of integrity is to flood the pelvis with 
sterile saline. Wait until all air bubbles have dis
appeared. Apply an atraumatic Doyen clamp to the 
colon above the anastomosis. The assistant then 
inserts an Asepto type syringe or a Foley catheter 
into the anus and pumps air into the rectum while 
the surgeon palpates the colon. When the colon is 
inflated with air under only a moderate degree of 
pressure, observe the pool of saline for air bubbles. 
Absence of air bubbles is fairly reliable evidence of 
an intact anastomosis. If air bubbles are detected, 
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with sutures. Create a transverse colostomy if the 
leak cannot be located or if the suture repair seems 
unreliable. Another method is to insert a Foley 
catheter into the rectum and, through it, instill a 
sterile solution of methylene blue dye. Inspect the 

attempt to find the source of the leak and repair it Fig. 39-31 
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Fig. 39-32 

Fig. 39-33 

anastomosis for leakage of the dye. U se a sterile 
angled dentist's mirror to help observe the posterior 
aspect of the anastomosis. 

CEEA Roticulator Technique for 
Very Low ColorectaI Stapled 
Anastomosis 
There are several situations in which the CEEA 
method of making a colorectal anastomosis is advan
tageous: First, when the rectum is unusually thick or 
large, even the EEA-31 cartridge is too small to 
accommodate the large bulk of tissue in this case. 
Forcing this large bulk of tissue into the cartridge 

will result in the extrusion of some of the tissue 
between the colon and rectum being anastomosed 
(Fig. 39-32). Since the tissue is devitalized, it 
may interfere with healing and cause leakage. When 
the rectum is bulky, instead ofa purse-string suture, 
apply the Roticulator-55 stapler and dose the rectum 
with a line of staples. Then amputate the specimen. 
Now, if a CEEA device is inserted into the rectum, 
the circular stapled colorectal anastomosis will not 
encompass a large bulk of rectum, but only a rela
tively thin cirde of rectum, as seen in Fig. 39-36. 
Second, it is possible to dose the rectal stump at a 
significantly lower level when the Roticulator-55 is 
used, as it is much simpler to apply in this location 
than is the insertion of a purse-string suture. Third, 
in patients who have had a Hartmann operation 
performed, in performing the colorectal anastomosis 
to the stump of rectum left behind after the Hartmann 
operation, inserting the CEEA device into the rectal 
stump makes the reversal of the Hartmann opera
tion much simpler than would the construction of a 
sutured colorectal anastomosis. 

The anterior resection of the rectum proceeds in 
the same mann er as described above, except that the 
dissection generally continues further into the pelvis 
than the average case, as the Roticulator-55 can be 
inserted doser to the anal canal than other methods 
of excising the rectum. After dissection has been 
completed, using the usual retractors on the bladder 
or uterus, apply the Roticulator-55 to encompass the 
entire lower rectum and no adjacent pelvic tissues 
(Fig. 39-33). The rectum should be dissected down 
to the longitudinal musde on all sides. After firing 
the stapler, apply a long angled damp to ocdude the 
proximal rectum and then use the sC'alpel to divide 
the rectum flush with the proximal margin of the 
Roticulator device (Fig. 39-34). Locate the upper 
end of the specimen. Divide the colon and remove 
the specimen. Insert a 2-0 Prolene purse-string 
suture dose to the cut margin of the colon. Then 
insert the detached anvil into the colon and tie the 
purse-string suture (Fig. 39-35). 

Insert the CEEA cartridge, with the shaft con
taining the trocar recessed, through the anus into 
the rectum. Advance the instrument cautiously to 
the staple line of the dosed rectal stump. Rotate the 
wing nut at the base of the stapler in order to 
advance the trocar through the rectal stump. Aim at 
a spot just anterior to the midpoint of the staple line. 
When the trocar has emerged through the rectal 
stump, remove the trocar (Fig. 39-35). Now engage 
the anvil shaft into the cartridge shaft. U nder direct 
vision, slowly dose the wing nut in such fashion that 
the anvil and the cartridge will be properly approxi
mated (Fig. 39-36). Then fire the stapler (Fig. 
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Fig. 39-34 

Fig.39-35 
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Fig.39-36 

39-37). Now turn the wing nut counterelockwise 
seven half-turns, thereby separating the anvil from 
the cartridge. Rotate the CEEA instrument and 
manipulate the shaft anteriorly and posteriorly to 
bring the anvil through the anastomosis into the 
rectum. It may be helpful to insert a single suture 
around the anterior portion of the anastomosis to 
apply traction in an anterior direction as the anvil is 
drawn caudally. Remove the device through the 
anus. Carefully inspect the anastomosis on all sides. 
A good way to determine whether the anastomosis 
is intact is to apply a Doyen atraumatic elamp to the 
descending colon. Then instill air into the anus with 
an Asepto syringe, thereby distending the rectum 
and descending colon. At the same time, fill the 
pelvis with warm saline. If no air bubbles appear 
in the saline, the anastomosis would appear to be 
watertight. 

Now disengage the anvil from the CEEA instru
ment and identify the two doughnuts, one being a 
cirele of rectum and the other being a doughnut of 
descending colon. If each is intact, it is another 
indication that the anastomosis has been properly 
constructed. 

If the installation of air into the rectum results in 
bubbles emerging from the anastomosis, try to locate 
the source of the bubbles from a defect in the staple 
line. If it is located, elose the defect with Lembert 
interrupted sutures. If the source of the bubbles 
cannot be located because of the extremely low 
location of the staple line, a diverting transverse 
colostomy is indicated. 

Pitfalls and Danger Points of EEA 
Colorectal Anastomosis 
Most defects in the staple line are the result of an 
imperfect purse-string suture. If the purse-string 
does not hold the entire cut end of the bowel elose to 
the shaft of the EEA instrument, then the staples 
cannot catch the complete circumference ofthe colon 
or rectum. This results in a defect and postoperative 
leakage. If complete doughnut-like cireles of full 
thickness of rectum as weil as of colon can be 
identified after the device has been fired, this 
indicates that the staples have passed through 
complete cireles of bowel and that there should be 
no defect. 



Fig. 39-37 

Low colorectal EEA anastomoses fail also when 
too much bowel is left beyond the purse-string 
sutures. When an excessive volume of tissue is 
admitted into the cartridge, the capacity of the car
tridge is exceeded. This results in extrusion of tissue 
when the cartridge is compressed against the anvil. 
The devitalized extruded tissue may emerge between 
the two walls of stapled bowel and interfere with 
healing. It is also essential to remove fat from the 
two bowel walls in the area where the staples are to 
be inserted. 

One important exception to the use of the whip
stitch is in the case where the rectal diameter is quite 
large. When a whip-stitch is used to compress a 
large rectum, it is sometimes impossible to snug the 
entire diameter up dose to the shaft of the EEA. In 
this case apply a TA-55 or Roticulator stapler to 
dose the rectal stump and use the CEEA technique. 

An additional pitfall should be noted. If the 
trigger handles ofthe instrument are not compressed 
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fully, the circular scalpel blade fires incompletely. 
The staples may be driven horne, but the redundant 
colon and rectum within the anvil do not get cut. 
Forceful removal of the EEA device under these 
conditions will disrupt the entire anastomosis. 

When the anvil cannot be disengaged easily, do 
not use force as this will disrupt the entire anastomo
sis. Rather, make a colotomy incision on the anti
mesenteric bord er of the upper colon 3-4 cm above 
the staple line. Then, unscrew and remove the anvil 
through the colotomy. Extracting the EEA device 
from the anus will now be a simple matter. Inspect 
the interior of the anastomosis through the colotomy 
opening. If a septum of inverted bowel remains in 
the lumen inside the cirde of staples, excise the 
septum using a Potts angled scissors. Close the 
colotomy with the TA-55 stapler. 

An obvious cause of EEA failure is the erroneous 
use of a cartridge that has been fired already. In this 
case the circular blade may function, but there are 
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no staples; the surgeon is left with two cut ends of 
bowel, but no anastomosis. To avoid this error, 
before attaching the anvil look closely into the car
tridge to be certain that it is properly loaded with 
staples and a circular blade. 

Unless the wing nut is loosened by seven counter
clockwise half-turns, the EEA cannot be removed 
from the rectum after firing the staples. This mishap 
occurs because the anastomosed bowel is still being 
grasped between the staple cartridge and the anvil, 
and forceful attempts to dislodge the EEA will dis
rupt the anastomosis. 

As mentioned above, if the screw that caps the 
anvil is not screwed on tightly, or if the wing nut 
near the handle is not completely closed before the 
staples are fired, then the space between the staple 
cartridge and the anvil will be excessive. This will 
prevent proper closure of the legs of the staples, in 
which case the anastomosis may pull apart at the 
slightest stress. 

Never use Hemoclips on any part of the colon or 
rectum that may possibly be included in the stapled 
anastomosis because these metal clips will prevent 
proper function of the staples and the EEA blade. 

Intraluminal hemorrhage following an EEA 
anastomosis occurs if mesenteric blood vessels have 
been trapped in the staple line and are tran sec ted by 
the blade. Control of bleeding may be achieved by 
cautious electrocoagulation through a proctoscope 
or by inserting sutures through a proximal colotomy. 

When the stapled anastomosis is situated at or 
above the cephalad margin of the anal sphincter 
muscles, i.e., at or above the puborectalis com
ponent of the levator muscle, fecal continence will 
not be lost. However, because the proximal colon 
segment does not function as areservoir, the patient 
will defecate frequently during the first few months. 
Each peristaltic contraction results in the evacuation 
of a smalI, formed stool, but there is no inadvertent 
loss of stool or liquid. 

On the other hand, if the anastomosis is at 
or below the dentate line, the loss of the internal 
sphincter results in some degree offecal incontinence 
for 3-6 months and sometimes permanently. 

Goligher (1979) described the insertion of the 
purse-string suture into the rectal stump by a trans
anal approach after dilating the anus and inserting a 
self-retaining bivalve Parks rectal retractor. Goligher 
recommends this maneuver in cases where the 
purse-string suture cannot be inserted from the 
abdominal approach. Unfortunately, the technique 
of Goligher (1979) results in the excision of the 
internal sphincter muscle and produces so me degree 
of fecal incontinence if the stapled anastomosis is 
placed at or below the dentate line. If the transanal 

approach is used, make every effort to insert the 
purse-string or whip-stitch into the rectal stump in 
the upper segment of the anal.canal so as to insure 
retention of the internal sphincter muscle. If proper 
application of the rectal stitch cannot be achieved, 
then one can perform a transanal end-to-end sutured 
anastomosis by the method of Parks, which makes 
a point of preserving the internal sphincter muscle. 
A coloanal anastomosis may be constructed by a technique 
similar to that described in Chap. 42 for the ileoanal 
pouch. 

When the rectal stump is too short to insert a 
purse-string stitch from above, it is usually possible 
to use the Roticulator stapler instead (see Fig. 
39-33) . 

We are enthusiastic about the CEEA device for 
colorectal anastomoses that are so low that it would 
be difficult to use sutures. We have resected tumors 
6 cm from the anal verge, using the CEEA with a 
2-cm margin of normal tissue, doing a successful 
stapled anastomosis flush with the upper margin of 
the anal canal. 

Complementary colostomy and presacral 
drainage should be used following an EEA stapled 
anastomosis under the same conditions that would 
lead the surgeon to use these modalities following a 
sutured colorectal anastomosis. In general, we have 
not performed complementary colostomy, but 
routinely employ closed-suction presacral drainage 
far low extraperitoneal anastomoses. 

For stapled intraperitoneal anastomoses above 
the pelvis, we prefer a functional end-to-end (see 
Figs. 37-33 through 37-36) or (see Figs. 36-18 and 
36-19) anastomosis rather than the EEA procedure. 
The latter often takes more time and is prone to 
more technica1 complications than the functiona1 
end-to-end method. 

Wound Closure and Drainage 
Remove the Wound Protector drape. The surgica1 
team should change its gloves and discard all con
taminated instruments. Thoroughly irrigate the 
abdominal cavity and wound with an antibiotic 
solution. 

Close the incision in the usual fashion. 

Postoperative Care 

Nasogastric suction far 3-5 days 

No oral in take for the first 4-6 days 

Continuation of perioperative antibiotics for 24 
hours 

Constant bladder drainage via Fo1ey catheter for 
6-7 days 



Presacral suction catheters attached to closed suc
tion drainage 

Injection into catheters of 25 ml sterile kanamycin 
solution every 8 hours 

Drainage catheter removed after 5 days unless there 
is significant volume of drainage 

Radiation therapy for Duke's B2 and C cases 

Complications 

I) Bladder dysfunction following low anterior resection 
may take place, especially in males with pros ta
tism, but it is much less common than after 
abdominoperineal proctectomy. Generally, after 
6- 7 days of bladder drainage, function will 
resume. 

2) Pelvic sepsis secondary to anastomotic leakage is 
the most common serious complication following 
low colorectal anastomosis. Any patient who has 
fever, leukocytosis, and ileus following low 
anterior resection should be assumed to have a 
leaking anastomosis and a pelvic abscess. Clinical 
manifestations of this complication commonly 
occur between the sixth and ninth postoperative 
days. Cautious digital examination of the rectum 
by the surgeon may prove to be diagnostic if 
the finger discloses a defect in the suture line, 
gene rally on its posterior aspect. Careful procto
scopic examination may disclose evidence of a 
defect in the suture line. 

The presence of pelvic sepsis can almost 
always be confirmed by a pelvic CT and can 
often be treated by CT-guided percutaneous 
catheter drainage. 

A patient may have sustained a pelvic abscess 
even in the absence of adefinite defect in the 
suture line. Consequently, a patient who is 
febrile and toxic should undergo drainage of 
any septic process if CT -guided percu taneous 
catheter drainage is not successful. In so me 
cases the patient will also require a transverse 
colostomy. 
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Patients who have mild systemic symptoms 
and who are suspected of having pelvic infection 
may be treated by withdrawing food, adminis
te ring intravenous antibiotics, and hyperalimen
tation. Occasionally, a presacral abscess drains 
into the rectum through the anastomosis without 
making the patient seriously ill. It should be 
remembered, however, that anastomotic leakage 
and pelvic sepsis constitute potentially lethai 
complications that often require vigorous 
management. 

3) Sexual dysfunction in the male may follow low 
anterior resection, especially in patients who 
have large tumors and require extensive dissec
tion of the presacral space, the lateral ligaments, 
and the prostatic area. 
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40 Abdominoperineal 
Proctosigmoidectomy for Cancer 

Indications 

Adenocarcinoma of distal rectum 

Carcinoid of lower rectum if invasive or over 1.8 cm 
in diameter 

Squamous carcinoma of anus ne ar dentate line if 
recurrent after radiation and chemotherapy 

Preoperative Preparation 

Sigmoidoscopy and biopsy 

Barium colon enema or colonoscopy 

Correction of anemia if necessary 

Intravenous pyelogram if indicated by tumor size or 
location 

Bowel preparation as outlined in Chap. 34 

Indwelling Foley catheter in bladder 

Nasogastric tube 

Perioperative antibiotics 

Pitfalls and Danger Points 

Hemorrhage 
Presacral veins 

Left iliac vein 

Middle hemorrhoidal artery 

Hypogastric arterial branches 

Gastrointestinal 
Rupture of rectum during dissection 

Colostomy ischemia, producing postoperative ne
crOSlS 

Colostomy under excessive tension, leading to post
operative retraction and peritonitis 

Separation of pelvic peritoneal suture line, causing 
herniation and obstruction of small intestine; inad
equate mobilization of pelvic peritoneum, resulting 
in fai/ure of newly constructed pelvic floor to descend 
completely; resulting empty space encourages sepsis 

Genitourinary 
Ureteral trauma, especially during dissection in 
vicinity of lateral ligaments of rectum; inadvertent 
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ureteralligation; especially during reconstruction of 
pelvic floor 

Urethrallaceration during dissection ofperineum in 
males 

Operative Strategy 
Abdominal Phase 
Presacral Dissection: Prevention of 
Hemorrhage 
Contrary to what apparently is a widely held percep
tion, radical cancer surgery does not require strip
ping the presacral region down to the periosteum. 
The dissection of the perirectal tissues proximal to 
the carcinoma is necessary for the rem oval of tumor 
emboli within the lymph nodes and lymphatic chan
nels. If tumor has invaded widely into the mesorec
turn and presacral tissues, the lesion is generally 
beyond cure by radical surgery. 

There is a network of veins lying on the presacral 
periosteum that drain into the sacral foramina (see 
Fig. 40-6b). When these are torn by blunt dis
section, clamping or ligation to control the hemor
rhage that results often is impossible, since the torn 
vessel retracts into the foramen. The massive venous 
hemorrhage that can follow cannot be stemmed by 
ligating the hypogastric arteries. Most intraoperative 
fatalities during total proctectomy are caused by this 
type of presacral venous hemorrhage. 

Nivatvongs and Fang described a new method 
of controlling massive hemorrhage from a torn pre
sacral branch of the basivertebral vein. Because the 
blood po urs out of one of the sacral foramina, they 
proposed occluding the foramen with a titanium 
thumbtack (Hemorrhage Occluder Pin, Surgin Co., 
Placentia, CA 92670) that is left permanently in 
place. To accomplish this step effectively, first de
monstra te that the blood is emerging from a single 
foramen. If the bleeding is controlled by applying 
the fingertip to one foramen, then applying the 
thumbtack will be effective. In some cases stuffing 
some cottonoid Oxycel (oxidized cellulose) into the 
foramen before inserting the thumbtack may be 
helpfu!. 

If the surgeon cannot very quickly control lacer-



ated presacral veins with a thumbtack, a suture, or 
bone wax, the bleeding area should be covered with 
a sheet of Surgicel, over which a large gauze pack 
should be placed, filling the sacral hollow. This 
almost always controls the hemorrhage. 

Unless the presacral vessels are directly invaded 
by a bulky tumor of the midrectum, massive pre
sacral venous hemorrhage is entirely preventable. 
Blunt hand dissection of the presacral space is not a 
desirable technique. The surgeon's hand does not 
belong in this area until scissors or electrocoatery 
disseetion under direct vision has freed all the peri
rectal tissues from any posterior attachments to the 
sacrum. This should be done with a long Metzen
baum scissors, combined with gentle upward trac
tion on the rectum. As the scissors are inserted on 
each side of the midline, the perirectal tissues can 
easily be lifted in an anterior direction without removing 
the thin layer 0] endopelvic ]ascia that covers the presacral 
veins. When the presacral dissection stays in the 
proper plane, the presacral veins are hidden from 
view by this layer of fascia, as Fig. 40-6a shows. 
Occasionally, branches of the middle sacral vessels 
enter the perirectal tissues from behind. These may 
be divided with the cautery. 

This dissection is easily continued down to the 
area of the coccyx, where the fascia of Waldeyer 
becomes dense as it goes from the anterior surfaces 
of the coccyx and sacrum to attach to the lower 
rectum (see Fig. 40-8). Attempts to penetrate this 
fascia by blunt finger disseetion may rupture the 
rectum rather than the fascia, which is strong. This 
layer must be incised sharply with a scissors or 
scalpel. When the posterior dissection has for the 
most part been completed, only then should the 
surgeon's hand enter the presacral space to sweep 
the dissection toward the lateral pelvic walls. This 
maneuver helps define the lateral ligaments. 1fthis is 
done properly, the presacral veins will be covered by 
a thin layer of tissue and will not be visible. The 
dissection should be bloodless. 

Other points of hemorrhage in the pelvic dis
seetion may occur on the lateral walls. These can 
usually be readily identified and occluded by ligation 
or Hemoclips. elose attention should also be paid to 
the left iliac vein, wh ich may be injured in the course 
of the dissection. As most serious bleeding in pelvic 
disseetions is of venous origin, we do not liga te the 
hypogastric arteries routinely. 

Presacral Dissection: Preservation of 
Hypogastric Nerves 
As the rectum is elevated from the presacral space 
and the anterior surface of the aorta cleared of 
areolar and lymphovascular tissue, a varying num-
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ber of preaortic sympathetic nerves of the superior 
hypogastric plexus can be identified. These are the 
contribution of the sympathetic nervous system to 
the bilateral inferior hypogastric (pelvic) plexuses. 
In males their preservation is necessary for normal 
ejaculation. After they cross the region of the aortic 
bifurcation and sacral prornontory, they coalesce 
into two major nerve bundles, called the hypogastric 
nerves. Each nerve, which may have 1-3 strands, 
runs toward the posterolateral wall of the pelvis in 
the vicinity ofthe hypogastric artery (see Figs. 40-2 
and 40-4). We agree with Goligher (1975) that in 
most malignancies of the distal rectum, these nerves 
can be preserved without compromising the patient's 
chances of eure. 

After the inferior mesenteric artery and vein 
are divided and the lymphovascular tissues elevated 
from the bifurcation of the aorta by blunt disseetion, 
the sympathetic nerves remain closely attached to 
the aorta and need not be damaged if the dis sec
tion is gently performed. At the prornontory of the 
sacrum, if the rectum is dissected as described above, 
the right and left hypogastric nerves can be seen 
posterior to the plane of dissection and can be 
preserved-provided there is a sufficient distance 
separating them from the tumor. There also seems to 
be a diminution in the incidence ofbladder dysfunc
tion after nerve preservation. 

U reteral Dissection 
To prevent damage to the ureters, these delicate 
structures must be identified and traced weIl down 
into the pelvis. The normal ureter crosses the co m
mon iliac artery at the point this structure bifurcates 
into its extern al and internal branches. Because the 
ureter and a leaf of incised peritoneum are often 
displaced during the course of disseetion, if the 
ureter is not located in its usual position, the under
surfaces of both the lateral and medial leaves of 
peritoneum should be inspected. The identity of the 
ureter can be confirmed if pinching or touching the 
structure with a forceps results in typical peristaltic 
waves. If doubt exists, the anesthesiologist may 
be instructed to inject indigo carmine dye intra
venously; this stains the ureter blue, unless the 
patient is oligurie at the time of injection. The ureter 
should be traced into the pelvis beyond the point at 
which the lateral ligaments ofthe rectum are divided. 

Inferior Mesenteric Artery Ligation and 
Preaortic Node Dissection 
The highest point to which it is practical to extend 
the lymph node dissection in patients who have 
rectal cancer is the junction of the inferior mesenteric 
artery and the aorta. Ligation of the artery at 
this point, together with a preaortic lymph node 
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dissection, has been recommended as a routine pro
cedure. There are not yet sufficient data on post
operative survival to validate this level of ligation. 
The generally accepted apex point of the dissection 
(inferior mesenteric artery just distal to the takeoff of 
the left colic) (see Fig. 35-6) is located only about 
4 cm from the aorta. Most of the Iymphatic tissue 
in the intervening 3-4 cm can usually be swept 
downward with the specimen. On the other hand, if 
the surgeon notes that the lymph nodes near the 
aorta contain metastases in the proximal portion of 
the mesentery, then high ligation of the inferior 
mesenteric artery at the aorta may be performed (see 
Fig. 35-7). 

Colostomy 
The colostomy may be brought out through the left 
lower quadrant musculature, through the midline 
abdominal incision, or through the belly of the 
left rectus musele. If the colostomy is brought out 
laterally, either the 3-5 cm gap between the colon 
and the lateral portion of the abdominal wall should 
be elosed or a retroperitoneal colostomy should be 
performed. Otherwise the small bowel may become 
incarcerated in the lateral space. On the other hand, 
if the colostomy is brought out somewhere near the 
midline of the abdomen, there is no need to elose 
this space, which becomes so large that move
ment of small bowel can take place freely without 
com plication. 

Goligher (1958) reported a method of bringing 
the colostomy through a retroperitoneal tunnel to 
the opening in the abdominal wall sited in the lateral 
third of the rectus musele a few centimeters below 
the umbilicus. When the peritoneal pelvic floor is 
suitable for elosure by suturing, this technique is 
another satisfactory method of creating the sigmoid 
colostomy (see Figs. 40- 29 to 40-32). 

To prevent necrosis ofthe colostomy, one must be 
certain there is adequate arterial blood flow to the 
distal portion of the exteriorized colon, just as would 
be required if an anastomosis were made at this 
point. Even in the presence of adequate arterial flow, 
ischemia of the colostomy may occur if an obese 
mesentery is constricted by a tight colostomy orifice. 

Postoperative retraction of the colostomy may be 
brought on by abdominal distention that causes 
migration of the abdominal wall in an anterior 
direction. For this reason the limb of colon to be 
fashioned into a colostomy should protrude without 
tension for a distance of 5 cm beyond the level of the 
abdominal skin before any suturing takes place. 

Immediate maturation of a colostomy, accom
plished by inserting a mucocutaneous suture line 
between the colon and the subcuticular layer of the 
skin, has resulted in the virtual elimination of post-

operative stricture and prolapse. If the maturation 
procedure is performed, retraction will not occur 
even though no additional sutures other than those 
attaching the colon to the subcuticular region are 
used. 

Pelvic Floor 
Because intestinal obstruction due to herniation of 
the ileum into a defect in the reconstructed pelvic 
floor is a serious complication, a number of surgeons 
now omit the step of resuturing the pelvic perito
neum. If no attempt is made to reperitonealize the 
pelvic floor, the small bowel will descend to the level 
of the sutured levators or subcutaneous layers of the 
perineum. Intestinal obstruction in the immediate 
postoperative period does not appear to be very 
common following this techniq ue. However, if in tes
tin al obstruction does occur at a later date, it 
becomes necessary to mobilize considerable small 
bowel, which is bound down by dense adhesions in 
the pelvis. This often results in damage to the 
intestine, requiring resection and anastomosis to 
repair it. Thus it appears logical to attempt primary 
elosure of the pelvic peritoneum to prevent this 
complication, provided enough tissue is available for 
elosure without undue tension. The peritoneal floor 
should be suificiently lax to descend to the level 01 the 
reconstructed perineum. This eliminates the dead space 
between the peritoneal flOOf and the other structures 
of the perineum. As total proctectomy is done pri
marily to remove lesions ofthe lower rectum, there is 
no need for a radical resection of the perirectal 
peritoneum. One should conserve as much of this 
layer as possible. If it appears that a proper elosure 
will not be possible, it is preferable to leave the floor 
entirely open. Otherwise the dead space between the 
peritoneal diaphragm and the perineal floor often 
leads to disruption of the peritoneal suture line and 
to bowel herniation. 

Creating a vascularized pediele of omentum is a 
good way to fill the pelvic cavity with viable tissue 
and to prevent the descent of small bowel into the 
pelvis. 

Perineal Phase 
Position 
Turning the patient to a prone position provides the 
best exposure for the surgeon, but imposes a number 
of disadvantages upon the patient. First, circulatory 
equilibrium may be disturbed by turning the patient 
who is under anesthesia. Also, changing positions 
prolongs the operative procedure, as it is not possible 
to have one member of the surgical team elose the 
abdominal incision while the perineal phase is in 
process. Similar objections can be raised about the 
lateral Sims position. 



In recent years we have favored the position 
described by Lloyd-Davies, in which the patient lies 
supine, with the sacrum elevated on a folded sheet or 
sandbag and the lower extremities supported by 
Lloyd-Davies leg rests, causing the thighs to be 
widely abducted but flexed only slightly, while the 
legs are supported and moderately flexed. The mild 
flexion of the thighs does not interfere in any way 
with the abdominal procedure, and the second as
sistant can stand comfortably between the patient's 
legs while retracting the bladder (see Figs. 40-la 
and 40-lb). 

This position is identical with that used for the 
synchronous two-team method of performing a total 
proctectomy. Whether the abdominal and perineal 
phases are carried on synchronously by two operating 
teams or whether one team does the complete pro
cedure, positioning the patient in this manner gives 
the surgeon the option of doing so me portions of 
the procedure from below and then switching to the 
abdominal field in response to the exigencies of 
a particular step. This facilitates the safe lateral 
dissection of large tumors, as well as the achieve
ment of complete hemostasis in the pelvis. Some 
vessels may be easier to control from below and 
some should be clamped from above. In addition, 
after the surgeon has completed suturing the pelvic 
peritoneum, suction can be applied from below to 
determine if there is a dead space between the pelvic 
floor and the perineal closure. After removing the 
specimen it is fairly simple to have closure of both 
the abdomen and perineum proceed simultaneously. 

Closure of Perineum 
Traditionally, after the perineal excision of the 
rectum the surgeon inserted a large gauze pack into 
the presacral space and closed the perineal skin 
loosely around the pack. The gauze was removed 
somewhere between the third and seventh post
operative day. This resulted in a huge open perineal 
wound, which required repeated irrigations, sitz 
baths, and a number of months for complete healing. 
Secondary infection of the large cavity was not 
uncommon. 

If there has been no fecal spillage in the pelvis 
during the course ofresection, and ifgood hemostasis 
has been accomplished, there is no need to leave the 
perineal wound open. Primary healing has been 
obtained in the vast majority of our patients opera ted 
upon for malignancy when the perineum is closed 
per primam with the insertion of a closed-suction 
drainage catheter. Kanamycin in a dose of 25 mg in 
25 ml saline is injected into the catheter every 8 
hours for the first 5 days. This serves the dual 
purpose of keeping the catheter open and instilling 
antibiotics into the retroperitoneal space. Suction 
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applied to the catheter draws the reconstructed 
peritoneal pelvic floor down ward to eliminate any 
empty space. 

In patients who are experiencing major presacral 
hemorrhage, the area should be tamponaded with a 
sheet of Surgicel covered by a large gauze pack, 
which is brought out through the perineum. The 
gauze should be removed in the operating room on 
the first or second postoperative day. 

In patients who have experienced contamination 
of the pelvis during the operation, the perineum 
should be closed only partially and drained with 
both latex and sump drains, followed by frequent 
postoperative irrigations with an antibiotic solution. 

In female patients, management of the perineum 
depends on whether one has elected to remove the 
posterior vagina. For small anterior malignancies, 
the adjacent portion of the posterior vagina may be 
removed with the specimen, leaving sufficient vagina 
for primary closure of this organ with PG. When the 
entire posterior vaginal wall has been removed along 
with large anterior lesions, the perineum should 
be closed with sutures to the levator muscles, the 
subcutaneous fat, and the skin. This leaves a defect 
at the si te of the vaginal excision, through which 
loose gauze packing should be inserted. If there is 
primary healing of the perineal floor, granulation 
will fill up this cavity and vaginal epithelium will 
regenerate in 1-3 months. Vaginal resection need 
not be done in cases of tumors confined to the 
posterior portion of the rectum. 

Dissection of Perineum 
The most serious pitfall in the perineal dissection is 
an inadvertent transection of the male urethra. This 
may be avoided if the anterior part of the dissection 
is delayed until the levator muscles have first been 
divided throughout the remainder of the circumfer
ence of the pelvis and the prostate identified. It is 
important not to divide the rectourethralis muscle at 
a point more cephalad than the plane ofthe posterior 
wall ofthe prostate (see Fig. 40-21). Alternatively, 
one should identify the transverse perineal muscles. 
If the dissection is kept on a plane posterior to these 
muscles, the urethra is out of harm's way. 

Hemostasis 
All bleeding during the perineal dissection can be 
controlled by the accurate application of electro
coagulation. Here, as elsewhere in abdominal sur
gery, if electrocoagulation is applied to a vessel that 
is weIl isolated from surrounding fat, ligature will 
not be necessary. Whether electrocoagulation is 
applied directly to a bleeding point or to a forceps or 
hemostat depends on the preference of the surgeon. 
With the cautery device it is possible to obtain 
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complete control of bleeding In this area without 
undue loss of blood or time. 

Operative Technique 

Position 
PI ace the patient In the supine posltlOn, with the 
sacrum elevated on several folded sheets or a sandbag 
and the thighs ftexed only slightly but abducted suf
ficiently to allow adequate exposure ofthe perineum. 
The legs should be ftexed slightly and the calves 
padded with foam rubber and supported in Lloyd
Davies leg rests (Figs. 40-1a and 40-1b). If the 
thighs are not ftexed excessively, there will be no 
interference with the performance of the abdominal 
phase of the operation. The second assistant should 
stand between the patient's legs during the abdom
inal phase. Bring the indwelling Foley catheter over 
the patient's groin and attach it to a plastic tube for 
gravity drainage into a bag calibrated to facilitate 
measurement of hourly urine volume. In males fix 
the scrotum to the groin with a suture. Close the 
anal canal with a heavy purse-string suture. 

Carry out routine skin preparation of the ab
domen, perineum, and buttocks. Drape the entire 
area with sterile sheets. After these steps have been 
completed, the operation can be performed either 
with two teams working synchronously or one team 
alternating between the abdomen and the perineum. 

Incision and Exploration: 
Operability 
Make a midline incision beginning at a point 8 cm 
above the umbilicus and continuing to the pu bis (see 
Fig. 40-la). Separate the pyramidalis muscles as 
the pubis is approached, for coming an extra 1-2 cm 
closer to the pubis improves the exposure signi-

Fig.40-la 

ficantly. Open the peritoneum and carry out general 
exploration. If one or two isolated liver metastases 
are identified and the patient has an otherwise 
resectable lesion, the solitary metastases should be 
individually excised, as the 5-year survival rate in 
cases of this type has been reported by Foster and 
Berman to approach 20%. 

In most cases the resectability 01' a rectal car
cinoma cannot generally be determined until a later 
step in the operation, when the presacral space is 
open. If the liver is heavily invaded by metastases, 
a proctectomy should not be performed. One excep
tion to this rule is patients who are experiencing 
severe tenesmus or bleeding, as these symptoms are 
not usually relieved by colostomy alone. If the 
prognosis is that the patient will survive for more 
than 1 year, proctectomy should be performed when 
it is anatomically feasible. 

As for anatomical resectability, when a tumor 
invades the sacrum posteriorly or the prostate ante
riorly, attempting to core out the rectum by forcing a 
plane through the tumor is a fruitless and sometimes 
dangerous endeavor. If much tumor is left behind in 
the presacral space, then the palliation attained is 
negligible, for if it should invade the presacral nerves 
it will produce the most distressing of all symptoms 
in this disease, extreme perineal pain. On the other 
hand, many tumors may be firmly adherent to the 
sacrum without actually having invaded it. These 
should be resected. Cases of borderline resectability 
may benefit from a course of radiation prior to 
operation. 

Patients who sufTer from obstruction secondary 
to nonresectable rectal cancer may benefit from 
endoscopic laser therapy, which can often maintain 
colorectal patency. 

Local invasion of the ureter does not contrain
dicate resection, as the divided ureter at this low 
level can be implanted into the bladder. 

Figure 40- I b 



Mobilization of Sigmoid 
With the patient in the Trendelenburg position, ex
teriorize the small intestine. By drawing the sigmoid 
colon medially, several congenital attachments be
tween the mesocolon and the posterolateral parietal 
peritoneum can be divided up to the mid-descending 
colon (Fig. 40-2). After doing so, identify the left 
ureter. If its course has not been altered by surgical 

L. hypogastric n . 

Fig.40-2 
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dissection or pathological changes, the ureter crosses 
the common iliac artery at the point where the 
iliac artery bifurcates into its internal and external 
branches. Tag the ureter with a Vesseloop for later 
identification. 

Use a scissors to continue the peritoneal incision 
along the left side of the rectum down to the recto-
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Fig.40-3 

Fig.40-4 

vesical pouch (Fig. 40-3). Identify the course ofthe 
ureter weIl down into the pelvis. Tumors that are 
managed by total proctectomy nowadays are located 
below the peritoneal reflection. In operating on 
them, the incision in the peritoneal floor of the pelvis 
should be designed to preserve as much peritoneum 
as possible. 

Retract the sigmoid to the patient's left and 
make an incision on the right side of the sigmoid 
mesocolon. Begin at a point overlying the bifur
cation of the aorta and continue in a caudal direction 
along the line where the mesosigmoid meets the 
right lateral leaf of peritoneum in the presacral 
space. Carry this incision down toward the recto
vesical pouch after the right ureter has been identified 
(Fig.40-3). 

If exposure is convenient, incise the peritoneum of 
the rectovesical pouth, or rectouterine pouch in the 
female (Fig. 40-4). If exposure is not convenient, 
this step should be delayed until the presacral dis
section has elevation the rectum suffciently to bring 
the rectovesical pouch easily into the field of vision. 



Lymphovascular Dissection 

Apply skyward traction to the colon, gently separate 
the gonadal vein from the lateral leaf of the meso
colon, and allow it to fall to the posterior. Insert 
an index finger between the deep margin of the 
mesosigmoid and the bifurcation of the aorta to 
feel the pulsation of the inferior mesenteric artery 
lying superficial to the finger. In patients who are 
markedly obese this vessel may be divided and 
ligated at the level of the aortic bifurcation without 
further dissection. In most patients, however, it is 
quite simple to incise the peritoneum overlying the 
origin ofthe inferior mesenteric artery, and to sweep 

Fig.40-5 
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thc areolar and lymphatic tissue downward until one 
sees the point at which the inferior mesenteric artery 
gives off the left colic branch (Fig. 40-5) . 

In routine cases divide the inferior mesenteric 
vessels between 2-0 ligatures just distal to this 
junction. Then make a superficial scalpel incision 
along the surface of the mesosigmoid: begin at the 
point where the inferior mesenteric vessels were 
divided and continue to the wall of the sigmoid. 
Complete the division of the mesentery along this 
li ne by dividing it between serially applied KeHy 
hemostats and then ligating with 2-0 PG (Fig. 
40-5). In nonobese patients it is feasible to incise 
the peritoneum up to the point where a vessel is 

Inf. mescn teric a. 
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Fig.40-6a 

Pre acral veins 

Fig.40-6b 

visualized and then to apply hemostats directly to 
each vessel as it is encountered. With this technique, 
the surgeon will encounter only one or two vessels on 
the way to the marginal artery of the colon. 

Sweep the mesosigmoid and the lymphovascular 
bundle (distal to the ligated inferior mesenteric 
vessels) off the anterior surfaces of the aorta and 
common iliac vessels by blunt dissection. Leave the 
preaortic sympathetic nerves intact. To minimize 
the time during which the patient's abdomen is 
exposed to possible fecal contamination, do not 
divide the sigmoid colon at this stage. 

Presacral Dissection 
With the lower sigmoid on steady upward retraction, 
it becomes evident that there is a band of tissue 
extending from the sacrum to the posterior rectum. 
On either side of this band there is only areolar 
tissue. Any tendency on the part of the surgeon to 
insert a hand into the presacral space at this stage 
should be stoutly resisted. Instead, a long, closed 
Metzenbaum scissors should be used as a blunt 
dissector (Fig. 40-6a). Insert it first to the right 
of the midline behind the rectum, and by gently 
elevating the mesorectum the proper presacral plane 
will be entered. 

Repeat this maneuver identically on the left side 
of the midsacral line. Then direct attention to the 
remaining band of tissue, which contains branches 
of the middle sacral artery, and divide it with an 
electrocautery (Fig. 40-6a). 

At this time the surgeon will see a thin layer of 
fibroareolar tissue covering the sacrum. If a shiny 
layer of sacral periosteum, ligaments, or the naked 
presacral veins can be seen (Fig. 40-6b), the plane 
of dissection is too deep, presenting the danger of 
major venous hemorrhage. Elevate the distal rectum 
from the lower sacrum with gauze in a sponge 
holder. If the dissection has been completed prop
erly, as described, note that the preaortic sym
pathetic nerves divide into two major trunks in the 
upper sacral area and then continue la te rally to the 
right and left walls of the pelvis (Fig. 40-6a). Gently 
dissect these off the posterior wall of the specimen, 
unless the specimen has been invaded by tumor. 

Now the surgeon may insert a hand into the 
presacral space, with the objective not ofpenetrating 
more deeply toward the coccyx, but rather of extend
ing the presacral dissection laterally to the right 
and to the left, so that the posterior aspect of the 
specimen is elevated from the sacrum as far as the 
lateral ligament on each side. Place the lateral 
ligament on the left side on stretch by applying 
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Fig.40-7 

traction to the rectum toward the right. Place a 
right-angle Mixter clamp beneath the lateral liga
ment and divide the tissue with an electrocoagulator 
(Fig. 40-7). 

Carry out a similar maneuver to divide the right 
lateral ligament. Before dividing each lateral liga
ment, recheck the position of the respective ureter 
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and hypogastric nerve to be certain they lie lateral to 
the point of division. If for some reason difficulty is 
encountered in performing this step, division of the 
lateral ligaments may be delayed until perineal 
exposure has been achieved. This will permit clear 
identification of the ligaments by simultaneous visu
alization from above and from below. 
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Fig.40-8 

The next step in exposing the levator diaphragm 
from above is to divide the fascia ofWaldeyer, which 
extends from the coccyx to the posterior rectal wall 
(Fig. 40-8). This structure blocks the surgeon's 
hand from passing beyond the coccygeal area. Incise 
the fascia with a long Metzenbaum scissors. Do not 
injure the veins that run along the surface of the 
coccyx when incising this fascia. 

Now direct attention to the anterior dissection. 
Use a Lloyd-Davies retractor to pull the bladder 
(in women, the uterus) in an anterior and caudal 
direction. Ifthe peritoneum ofthe rectovesical pouch 
has not al ready been inciscd, perform this maneuver 
now, thereby connecting the incisions in the pelvic 
peritoneum previously made on the right and left 
sides of the rectum (see Fig. 40-4). Apply one or 
more long hemostats or forceps to the posterior lip of 
the incised peritoneum of the rectovesical pouch. 
Place traction on these hemostats to draw the perito
neum and Denonvilliers' fascia in a cephalad and 

Waldeyer's fascia 

posterior direction, and use Metzenbaum scissors 
dissection to dissect this layer from the seminal 
vesicles and pros ta te (Figs. 40-9a and 40-9b). 
Use blunt finger dissection to separate the rectum 
from the posterior wall of the prostate. Finally, 
secure hemostasis in this region by electrocoagulating 
multiple blceding points. 

In female patients the anterior dissection is some
what simpler. With a Harrington retractor elevating 
the uterus, use scalpel dissection to initiate the plane 
of dissection elevating the peritoneum and fascia of 
Denonvilliers from the posterior lip of the cervix 
until the proximal vagina has been exposed. If it is 
elected to remove the posterior wall of the vagina 
along with the specimen, this is more easily done 
during the perineal dissection. So me surgeons rou
tinely perform bilateral salpingo-oophorectomy in 
women who have rectal and sigmoid cancer, because 
the ovaries are sometimes a site ofmetastatic deposit. 
Whether this step is of value has not been ascer-



Fig.40-9a 

tained. We do not perform this maneuver m the 
absence of visible metastasis to the ovaries. 

The last step in the abdominal portion of the 
procedure is to divide the sigmoid colon at a point 
that will permit the proximal colon to be brought out 
of the abdominal incision with at least 5 cm of slack. 
Use the GIA stapling device; it will simultaneously 
apply staples and divide the colon (Figs. 40-10a 
and 40-10b). Tie a rubber glove over the end of 
the distal sigmoid to preserve sterility (Figs. 40-
Ha and 40-Hb). After this step abandon the 

Fig.40-10a 

Fig.40-9b 
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Fig. 40-11 b 

( 

/ 

V 

abdominal dissection temporarily and initiate the 
perineal stage. 

Pelvic Hemostasis 

The entire pelvic dissection, if properly performed, 
should entail minimal blood loss. While Hemoclips 
may control clearly identified vessels along the 
lateral wall of the pelvis, they are rarely useful in the 
presacral area. Here the vessels consist ofthin-walled 
veins, which are easily torn by metallic clips either in 
the act of application or during the act of sponging 
the area later. Except for a smalI, clearly defined 
bleeding point that can be held in a forceps, electro
coagulation mayaiso be hazardous, as the coagu
lating tip may act as a scalpel and convert a small 
bleeding point into a major venous laceration. Here, 
a ball-tipped electrode is safer than those with 
sharp tips. Also see the discussion under "Operative 
Strategy" above concerning the use of a thumbtack 
to control localized presacral hemorrhage. 

Almost invariably, presacral bleeding is the result 
of a tear in one of the veins that drain into the 
presacral foramina. If the hemorrhage cannot be 
controlled promptly with a stitch or a hemostat, the 
area of bleeding should be covered by a sheet of 
Surgicel over which pressure should be applied with 
a large gauze pack. If the area of bleeding is only 
1-2 cm in diameter, at a later stage in the operation 
an attempt may be made to remove the gauze pack, 
leaving the small piece of cellulose. This may result 
in complete hemostasis. If not, leave the gauze pack 
in the presacral space for 24-48 hours; then remove 
it under direct vision and under general anesthesia 
via the reopened perineal incision. 

Perineal Dissection 

The anus is already closed by a heavy, silk purse
string suture. In male patients make an elliptical 
incision in the skin beginning at a point 3-4 cm 
anterior to the anal orifice and terminating at the tip 
of the coccyx (Fig. 40-12). In females who have 
small posterior lesions make the incision from a 
point just behind the vaginal introitus to the tip of 
the coccyx. For anterior lesions in women, leave a 
patch of posterior vagina, including the posterior 
portion of the vaginal introitus, attached to the 
rectum in the region of the tumor (Figs. 40-13 and 
40-14). 
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Fig.40-15 

In all cases carry the scalpel incision down into 
the perirectal fat and then grasp the ellipse of skin to 
be removed in three Allis clamps. While the anus is 
retracted to the patient's right, have the assistant in
sert a rake retractor to draw the skin ofthe perineum 
to the patient's left. Then incise the perirectal fat 
down to the levator diaphragm (Fig. 40-15). Gen-

Transverse perineal ffi. 

Fig. 40-16 

erally, two branches of the inferior hemorrhoidal 
vessels will appear in the perirectal fat just super
ficial to the levators . Each may be occluded by 
electrocoagulation. Accomplish the identical proce
dure on the right side of the perineum. 

After identifying the anococcygealligament at the 
tip of the coccyx, use the electrocoagulator to divide 
this ligament transversely from its attachment to the 
tip ofthe coccyx (Figs. 40-16 and 40-17). Note at 
this point that if the surgeon's index finger is inserted 
anterior to the tip of the coccyx, it may be unable to 
enter the presacral space. A dense condensation 
of fascia (Waldeyer's fascia) attaches the posterior 
rectum to the presacral and precoccygeal area. If 
this fascia is tom off the sacrum by blunt technique, 
the presacral venous plexus may be entered, pro
ducing hemorrhage. Therefore, Waldeyer's fascia 
must be incised either at the termination of the 
abdominal portion of the presacral dissection or at 
the present stage in the perineal dissection. From the 
perineal aspect this is a simple maneuver, as it 
requires only sharp division of the fascia with a 
scalpel or electrocautery in the plane just deep to the 
anococcygeal ligament. As soon as this is accom
plished it becomes evident that the abdominal and 
perineal phases of the dissection have joined. 

The surgeon should then insert the left index 
finger beneath the left side of the levator diaphragm, 
and with the electrocoagulating current transect 
the levator muscles upward beginning from below, 
leaving a portion of the diaphragm attached to the 
specimen (Fig. 40-17). Continue this incision in 
the muscular diaphragm up to the region of the 
puborectalis sling on the anterior aspect of the 
perineum, but not through it. 

Fig. 40-17 



Fig.40-18 

Use the identical procedure to divide the right
hand portion of the levator diaphragm. 

Because the greatest danger of the perineal dis
section in males is the risk of traumatizing the 
urethra, the anterior portion of the disseetion should 
be delayed until all the other landmarks in this area 
have been delineated. To facilitate this delineation, 
the transected rectosigmoid specimen may be deliv
ered through the opening in the posterior perineum 
at this time (Fig. 40-18). Insert an index finger 
beneath the puborectalis muscle and transect it with 
the electrocoagulator (Figs. 40-18 and 40-19). 
The prostate will have been exposed during the 
abdominal dissection; at this time palpate it and 
visualize it from below. Make a projection of the 
plane along the posterior aspect of the prostate gland 
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Fig. 40-20 

Rectourethralis m. 

Fig.40-21 

(Fig. 40-20). Where this plane cross es the rec
tourethralis musele, the musele may be transected 
safely and the specimen removed (Fig. 40-21). 
Another landmark, which is sometimes difficult to 
identify in obese patients, is the superficial trans
verse perineal museles. The anterior plane of dis
section should be posterior to these museles. Finally, 
divide the remaining attachments to the prostate 
(Fig. 40-22) and remove the specimen. 

In fe males the above precautions do not apply. If 
the vagina is to be preserved, the anterior dissection 
should follow a plane just posterior to the vagina. 
The wall of the vagina should not be traumatized or 
devascularized during this dissection, as this may 
weIl lead to perineovaginal fistula, which is difficult 
to manage. I t is better to excise the posterior wall of 
the vagina than to partially devascularize it during 
the dissection. If the posterior wall of the vagina is to 
be removed, use the electrocautery to continue the 
perineal skin incision across the vaginal introitus 
(Fig. 40-14). When the vagina is incised by electro
coagulation, complete hemostasis is easily attained, 
Leave a patch of vagina of appropriate dimensions 
attached to the specimen. 

Irrigate the presacral space with a diiute antibiotic 
solution. Hemostasis should be absolute and com
plete. This is easily accomplished using electro
coagulation and ligatures as one assistant works 
from above and the surgeon works from below. 

Management of Pelvic Floor 
In females whose posterior vaginal wall remains 
intact, and in all males, the perineum may be elosed 
per primam if there has been no fecal contamination 
and if hemostasis is excellent. First, accomplish pre
sacral drainage by inserting one or two elosed-suction 
drainage catheters, each 6 mm in diameter. Intro
duce one catheter through a puncture wound of the 
skin in the posterior portion of the perineum about 
4 cm to the left of the coccyx, and a second through a 
similar point at the right. Suture each catheter to the 
skin surrounding its exit wound (Fig. 40-23). Place 
the tips of the catheters in the presacral space. In 
some cases the posterior levator diaphragm may 
be partially reconstructed, using 2-0 PG sutures. 
Accomplish the remainder of the perineal elosure 
with one or two layers of interrupted PG to the 
subcutaneous fat and a subcuticular suture of 4-0 
PG to elose the skin. As soon as the abdominal 
surgeon has elosed the pelvic peritoneum, apply 
continuous suction to the two drainage catheters in 
order to draw the peritoneum down to the newly 
reconstructed pelvic floor. The surgeon's aim must 
be to eliminate arry possible dead space between the 
peritoneal elosure and the pelvic floor. 



Fig. 40-22 

Another good method of draining the presacral 
space is to bring a closed-suction catheter out from 
the pelvis via a stab wound in the lower abdominal 
wall area. 

When the posterior vaginal wall and the specimen 
have been excised, attempt to fabricate a substitute 
posterior wall with interrupted PG sutures to the 
perineal fat and to the residual levator muscle (Fig. 
40-24). If this can be accomplished, within a 
few months after the operation the vaginal mucosa 

Fig.40-23 
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Fig. 40-25 

Fig.40-26 

will grow over this newly constructed pelvic floor, 
restoring the vaginal tube. Pack the posterior defect 
loosely with sterile gauze. This should be brought 
out through the newly reconstructed vaginal in
troitus after the remainder of the perineal fat and 
skin have been closed, as described above (Fig. 
40-25). If it is deemed desirable, a sump catheter 
can be brought out from the presacral space through 
the same defect, but this is not a routine procedure. 

While the assistant is closing the perineum, the 
surgeon should return to the abdominal approach 
to dissect the pelvic peritoneum free from its sur
rounding attachments to the lateral pelvic walls and 
bladder. This enables the peritoneum to be closed 
without tension (Fig. 40-26). Use a continuous 



Fig.40-27 

atraumatic suture of 2-0 PG. If there is insufficient 
peritoneum to permit the peritoneal diaphragm to 
descend to the level ofthe newly constructed perineal 
floor, leave the peritoneum completely unsutured. 

Colostomy 
The colostomy may be brought out through the 
upper portion of the midline incision, in which case 
it is not necessary to elose the intraperitoneal gap 
lateral to the colostomy. Through the midline in
cision, at a point where 5 cm will protrude from the 
anterior abdominal skin surface without tension, 
bring out the segment of colon previously selected 
for formation of the colostomy. If this point is near 
the umbilicus, excise the umbilicus for greater post
operative eleanliness. Close the abdominal wall with 
one layer of monofilament 1-0 PDS; an index finger 
should fit without tension between the colostomy 
and the next adjoining suture. Close the skin above 
and below the colostomy with a continuous sub
cuticular suture of 4-0 PG. Before elosing the skin, 
irrigate with a dilute antibiotic solution. 

After all these steps have been completed, excise 
the line of staples previously used to ocelude the 
colon. Immediately mature the colostomy, using 
interrupted or continuous sutures of 4-0 PG to 
attach the full thickness of the colon to the sub
cuticular plane of the skin (Figs. 40-27 and 
40-28). No additional sutures are necessary to 
attach the colon to the fascia or to any other layer of 
the abdominal wall. 

When the peritoneal pelvic floor is suitable for 
reconstruction by suturing, the retroperitoneal type 
of colostomy may be performed. Elevate the pre
viously incised peritoneum of the left paracolic 
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Fig.40-28 

gutter from the lateral abdominal wall by finger 
dissection. Continue until a hand is freely admitted 
up to the point in the lateral portion of the rectus 
museIe that has been previously selected for the 
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Fig. 40-29 

Fig.40-30 



colostomy (Figs. 40-29 and 40-30). This is gen
erally about 4 cm below the level of the umbilicus. 

Excise a cirele of skin about the size of a nickel 
and expose the fascia of the left rectus musele. Make 
cruciate incisions in the anterior rectus fascia, separ
ate the rectus musele fibers bluntly, and incise the 
underlying posterior rectus sheath and peritoneum. 
The aperture in the abdominal wall should be large 
enough to admit two fingers. 

Bring the colon through the retroperitoneal tun
nel and out the opening made for the colostomy 
(Fig. 40-31). Begin the suture line elosing the 
pelvic peritoneum near the bladder. Continue this 
suture of2-0 atraumatic PG in a cephalad direction, 
elosing the entire defect by suturing the free edge of 
the peritoneum to the anterior seromuscular wall of 
the sigmoid colon as it enters the retroperitoneal 
tunnel to become a colostomy (Fig. 40-32). Then 
elose the abdominal incision. Mature the colostomy 
by a mucocutaneous suture as described above. 
Attach a temporary colostomy bag to the abdominal 
wall at the conelusion of the operation. 

Postoperative Care 

Antibiotics 
Continue perioperative antibiotic therapy, which 
had been initiated an hour before the start of oper
ation, for 6 hours postoperatively. 

N asogastric Suction 
Discontinue nasogastric suction in 24 hours unless 
patient develops abdominal distention. 

Bladder Drainage 
The Foley catheter in the bladder should generally 
remain until the seventh postoperative day. At that 
time, inject sterile saline into the bladder through 
the catheter until the patient feels slightly uncomfort
able. Then remove the catheter. If the patient can
not void within 1-2 hours, promptly replace the 
catheter for an additional period of3 days, giving the 
patient 15 mg bethanechol chloride three tim es daily 
to stimulate bladder tone. 

Perineal Care 
Patients who have undergone excision of the pos
terior vagina have a small amount of gauze packing 
inserted into the perineum through the residual va
ginal defect. This gauze should be removed on the 
third day, followed by daily saline irrigation of the 
area. As soon as the patient can sit comfortably, 
initiate sitz baths daily and discontinue irrigation. 

Those patients who have had large gauze packs 

Fig. 40-31 

inserted in the presacral region to control hemor- Fig. 40-32 
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rhage should be brought back to the operating room 
on the first or second postoperative day so that the 
pack can be removed under general anesthesia. The 
sheet of oxidized cellulose, which had been applied 
to the sacrum, is left undisturbed. The patient should 
be observed briefly to ascertain that the hemorrhage 
is under complete contro!. Ifthe abdominal contents 
descend to occupy the cavity in the presacral space 
that had been created by the gauze packing, then 
the perineal floor can be elosed tightly around two 
elosed-suction drains, as described above. If a large 
dead space remains, insert a sump and severallatex 
drains and elose the pelvic floor loosely around them. 
Administer postoperative irrigations with 0.1 % 
kanamycin solution through the sump catheter every 
8 hours. 

Most of our patients leave the operating room 
with the perineum elosed per primam. Every 8 hours, 
25 ml ofO.l % kanamycin solution should be injected 
into each ofthe two elosed-suction catheters that exit 
from puncture wounds in the perineal skin. Except 
for 20 minutes following each injection, the catheters 
should be subjected to constant suction. After 
perineal drainage ceases, generally on the fifth post
operative day, remove the catheters. Administer sitz 
baths twice daily to provide symptomatic relief of 
perineal soreness. 

Chronic perineal sinus may occur, especially fol
lowing a proctectomy for colitis. The etiology of this 
complication, which may persist for years, is not 
elear, but chronic sepsis and inadequate drainage 
are the probable causes. Local treatment by cu
rettage, irrigations with a pulsating water jet as 
noted by Sohn and Weinstein, and perineal hygiene 
will remedy most chronic sinuses. Frequent shaving 
is necessary to prevent loose hair from entering 
deep into the sinus and producing a foreign-body 
granuloma. 

Colostomy Care 
Observe the colostomy daily through the trans
parent bag to detect signs of possible necrosis. That 
the colostomy does not function during the first 6- 7 
days following the operation need not be a cause for 
concern, if the patient does not deve!op abdominal 
distention or cramps. If there is no function beyond 
this date, abdominal X rays must be performed to 
rule out an obstruction of the small bowe!. 

The patient should begin receiving instructions in 
daily colostomy irrigations during the second week 
ofhospitalization. No patient should leave the hospi
tal before acquiring the skills necessary to perform 
the irrigations effective!y. 

It is important to understand that the aim of 

colostomy irrigation is not simply to wash out the 
distal few inches of colon. Patients sometimes insert 
a catheter a few inches into the colon, and when the 
water runs into the colon they permit it promptly to 
run out alongside the catheter. This is ineffective. 
Water is instilled into the distal colon for the pur
pose of dilating the area sufficiently to produce 
a reflex peristaltic contraction that evacuates the 
entire distal colon. For many patients this may 
require the injection of over a liter of water before 
they begin to fee! "crampy" discomfort. At this point 
the catheter should be removed and the patient 
encouraged to keep the colostomy orifice oceluded 
for a few more minutes, until peristaisis is weil 
under way. 

Some patients use a cone-shaped device, through 
which the fluid channel passes, to occlude the lumen. 
In other cases, the patient may be able to ocelude 
the lumen by lightly grasping and manually com
pressing the abdominal wall around the inflow cathe
ter or cone. There are many variations in devices 
and techniques in colostomy management: when 
any of them fails, however, it usually is because 
the patient has not retained the injected fluid long 
enough for distention of the distal colon to occur. 
Without this distention there can be no reflex peris
taltic contraction. 

All patients must be urged to exercise extreme 
caution in passing the catheter or any other irrigating 
device, so as to avoid the possibility of perforating 
the colon. This complication may occur even in 
patients who have had 15-20 years of experience in 
irrigating their colostomy. It is gene rally heralded 
promptly by the onset of severe abdominal pain 
during the irrigation. The patient should be urged to 
report immediately for examination if pain occurs at 
any time during irrigation. 

Postoperative Complications 

Acute Intestinal Obstruction 
The small intestine may become obstructed either 
by adhesion to the pelvic suture line or herniation 
through a defect in the pe!vic floor. Adhesions else
where in the abdomen, which may occur after any 
abdominal procedure, can also cause obstruction. If 
colostomy function has not begun by the sixth or 
seventh postoperative day, X rays of the abdomen 
should be taken. If small bowel obstruction appears 
to have occurred, and there is no evidence of strangu
lation, a brief trial of a 10>1g intestinal tube may be 
initiated. If this is not promptly successful (3-4 
days), secondary laparotomy for the relief of the 
obstruction is indicated. 



Hemorrhage 
Hemorrhage should be extremely rare in properly 
managed cases. If there is evidence of significant 
bleeding, either by vital signs and laboratory tests, or 
by visible bleeding from the perineal drains, prompt 
reoperation is preferable to expectant management. 

Sepsis 
Sepsis that occurs following primary closure of the 
perineal wound is gene rally not difficult to detect. It 
is accompanied by fever, local pain, and purulent 
drainage through the suction catheters. Under these 
conditions the perineal in cis ion should be opened 
sufficiently to insert two fingers, a sump, and several 
latex or Penrose drains. Intermittent or continuous 
irrigations with an antibiotic solution should be 
instituted promptly. If this is not successful in re
lieving the infection quickly, the entire wound may 
be reopened and agauze pack inserted. The gauze 
should be changed at least once daily. 

Bladder Obstruction 
Because many men who undergo proctocolectomy 
for carcinoma are at an age when prostatic hy
pertrophy is common, this factor, combined with the 
loss of bladder support in the absence of the rectum, 
as weIl as some degree of nerve injury, leads to a 
high incidence ofurinary tract obstruction. Ifthe ob
struction cannot be managed by conservative means, 
urological consultation and prostatectomy may be 
necessary. 

Sexual Impotence 
Some studies have indicated that virtually all oper
ations for the radical rem oval of malignancies in 
the middle and lower rectum of males have been 
followed by sexual impotence, although Goligher's 
findings were not so bleak. This complication has 
been rare after operations for benign disease when 
special precautions are observed (see Chap. 46). 
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Colostomy Complications 
Postoperative pericolostomy sepsis has been rare 
following immediate maturation of the colostomy. 
This technique has virtually eliminated the la te com
plications of stricture formation and prolapse. 

Chronic Perineal Sinus 
Although a persistent perineal sinus is rare after a 
properly managed resection for carcinoma, it ap
pears to be common following operations for inftam
matory bowel disease. If all the local measures fail 
and the sinus persists for several years, Silen recom
mends a saucerization procedure consisting of ex
cis ion of the coccyx and the chronically infected wall 
of the sinus down to its apex. After saucerization is 
done, persistent attention to encouraging healing 
from the bottom has proved successful. Another 
technique, suggested by Turnbull, is the insertion of 
aperforated split-thickness skin graft following local 
debridement and cleansing. 
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41 Subtotal Colectomy with 
Ileoproctostomy or Ileostomy 
and Sigmoid Mucous Fistula 

Indications 

Familial polyposis 
Chronic ulcerative colitis 
Toxic megacolon, unresponsive to medical 
management 

Intractable systemic complications such as arthritis, 
pyoderma gangrenosum, or liver disease 

Threat of carcinoma, especially after 10 years of 
pancolitis or dysplasia 

Intractable symptoms 

Crohn's colitis 
Perforation 

Obstruction 

Inftammatory mass unresponslVe to conservative 
management 

Intractable colonic fis tu las to skin, small intestine, 
bladder, perineum 

Massive hemorrhage 

Concept: Choice of Operation 
In the surgical management of inftammatory bowel 
disease, the surgeon must choose among (1) total 
colectomy with proctectomy; (2) subtotal colectomy 
with ileoproctostomy; or (3) total colectomy, ileo
storny, mucosal proctectomy, and ileoanal pouch 
formation. Occasionally cases of localized Crohn's 
colitis will respond, at least temporarily, to a seg
mental resection of the colon with anastomosis. 

Familial polyposis requires total removal or des
truction of the colorectal mucosa in order to avoid 
the later development of carcinoma, a complication 
that gene rally affiicts these patients by the age of 
40. Formerly, these patients were treated by total 
colectomy and ileostomy, or by sub total colectomy 
with low ileoproctostomy combined with electro
cautery destruction of the remaining polyps in the 
rectum. Currently, most patients with familial poly
posis are treated by a total colectomy, mucosal 
proctectomy, and the creation of an ileoanal pouch. 
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With Crohn's colitis, the latter operation is con
traindicated because of the risk of Crohn's disease 
developing in the ileoanal pouch. 

Patients suffering from ulcerative colitis can some
times be treated successfully by a subtotal colectomy 
and an ileoproctostomy if the rectal disease ap
pears to be relatively mild. However, many of these 
patients will develop active inftammatory disease in 
the rectal stump and require further surgery. 

A patient who suffers from Crohn's colitis that is 
intractable to medical treatment may require a total 
coloproctectomy to alleviate the condition. If there 
is extensive perineal disease with multiple fis tu las 
extending for 5-10 cm beyond the anus, Sher, Bauer, 
Gorphine et al. have recommended that such patients 
be treated by permanent ileostomy and subtotal 
colectomy with a low Hartmann resection of the 
rectosigmoid, leaving a rectal cuff about 5 cm in 
length. In their patients treated in this manner, 60% 
healed the perineum completely by the end of 6 
months. The other 40% required intersphincteric 
resection of the rectal stump by perineal approach. 
These authors emphasize that in the past, patients 
subjected to one-stage coloproctectomy suffered from 
an unhealed perineum at the end of 6-12 months 
in 42.6% to 72.1 % of cases, according to five pre
viously published reports. Concomitant with the 
Hartmann coloproctectomy, these authors also erad
icated fistulous tracts and drained perirectal ab
scesses. Over the long term, 22 of their 25 patients 
treated in this manner remained weIl with a com
pletely healed perineum. 

Patients with ulcerative colitis who are suffering 
from acute toxic megacolon unresponsive to medical 
management can generally be managed by a colo
proctectomy in one stage. Ifthe disease in the rectum 
is not especially severe, it may be possible to pre
serve the rectum after a subtotal colectomy in the 
hope of performing mucosal proctectomy and an 
ileoanal pouch at a later date. Also, in patients 
with major hemorrhage from inftammatory bowel 
disease, either a subtotal or total coloproctectomy is 
performed, depending on the severity of the rectal 
component of the disease. 



Total colectomy, including mucosal proctectomy 
by the Soave technique, leaving intact the muscular 
layer (serosa) of the rectum and the sphincter 
muscles, followed by an ileoanal anastomosis, is 
an old operation that has been revived. Martin 
et al. and Ravitch and Sabiston have reported that 
the preserved sphincter mechanism produces fairly 
satisfactory results in these cases (see Chap. 42). 

Kock has described an ileostomy pouch which 
does not require that the patient wear a bag to 
contain the ileal excretions. As this operation pro
duces many complications that require reoperation, 
the Kock ileostomy cannot be recommended for 
general use. 

Preoperative Preparation 
The preoperative ca re of patients who undergo 
elective surgery is the same as that used when the 
colon is resected for malignancy, except that colitis 
patients who have cachexia may require preoper
ative total parenteral nutrition. For emergency colec
tomy, restitution with blood and electrolytes should 
be accomplished. Colitis cases complicated by toxic 
megacolon or perforation require appropriate anti
biotic therapy. 

Pitfalls and Danger Points 
Operative contamination of the peritoneal cavity 
with colonic contents, leading to sepsis (in taxie 
megacolon) 

Improper construction of ileostomy 

Operative Strategy 
Sepsis is not uncommon following an emergency 
colectomy for inflammatory bowel disease and its 
complications. In Crohn's disease one often finds a 
fistula to the adjacent bowel or to the skin. In some 
cases paracolic abscesses are encountered, making 
gross contamination of the peritoneal cavity inevi
table. In operations for fistula, abscess, or toxic 
megacolon, intensive preoperative treatment with 
systemic antibiotics as well as frequent intraoperative 
irrigations with an antibiotic solution are indicated. 
When performing a resection for toxic megacolon, 
the surgeon should be aware that the colon, espe
cially the distal trans verse colon and splenic flexure, 
may have the consistency of wet tissue paper and 
may be ruptured by even minimal manipulation. 
This will cause massive and sometimes fatal con
tamination of the abdominal cavity. It must be 
avoided. No attempt should be made to dissect the 
omenturn offthe transverse colon, as this may unseal 
a perforation. Elevation of the left costal margin by 
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a Thompson retractor will gene rally provide good 
exposure of the splenic flexure. 

Another precaution to take to help prevent per
forating the colon during the operation is to pass a 
40F catheter through a purse-string suture in the 
ileum. Pass the tube into the ascending colon and, 
by gravity, drain the semiliquid contents ofthe colon 
out into a plastic bag away from the operative field. 

Accomplish technical simplification of the colec
tomy by dividing the mesentery at a point of con
venience nearer to the colon than would be the case 
in resections for carcinoma. Extensive mesenteric 
excision is not necessary. 

Postoperative ileostomy complications have been 
reduced remarkably by the adoption of the im
mediate maturation technique, which uses the 
mucocutaneous suture. Stricture and prolapse are 
rare after primary healing of this suture line has 
been accomplished. Peristomal skin erosions and 
other difficulties with ileostomy appliances can be 
minimized if the surgeon constructs an ileostomy 
that protrudes permanently from the abdominal 
wall, like a cervix, for 2 cm. This helps prevent the 
contents ofthe small bowel from leaking between the 
appliance and the peristomal skin. It also greatly 
simplifies the patient's task of placing the appliance 
accurately. Finally, the gap between the cut edge of 
ileal mesentery and the lateral abdominal wall may 
be closed to avoid internal herniation. 

Operative Technique 
Placement of Ileostomy 
On the day before the operation th~ surgeon should 
obtain a face plate from an ileostomy appliance, 
or some facsimile, arid apply it tentatively to the 
patient's abdominal wall. Test proper placement 
with the patient sitting erect. In some patients, if the 
appliance is not properly placed, the rim may strike 
the costal margin or the anterior spine of the ilium. 
Generally, the proper location is somewhere near the 
outer margin of the right rectus muscle, about 5 cm 
lateral to the midline and 4 cm below the umbilicus. 
In this position the face plate will generally not 
impinge upon the midline scar, the umbilicus, the 
anterior superior spine, or the costal margin no 
matter what position the patient assumes. If the 
wafer will cover the incision, we prefer a sub
cuticular skin closure for better skin approximation. 
The stoma should also be si ted so that the patient 
can see it when he or she is erect. 

Operative Position 
If there is a possibility that both colectomy and total 
proctectomy will be performed in one stage, position 
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Fig. 41-1 

the patient in LIoyd-Davies leg rests (see Figs. 40-
la and 40-1 b) . Otherwise, the usual supine position 
is satisfactory. 

Incision 
We prefer a midline incision because it does not 
interfere with the ileostomy appliance. It also leaves 
the entire left lower quadrant free of scar, in case, in 
the future, ileostomy revision and reimplantation 
may become necessary. On the other hand, many 
surgeons use a left paramedian incision to permit 
a wider margin between the ileostomy and the 
scar. The incision should extend from the upper 
epigastrium down to the pubis (Fig. 41-1). Since 
the splenic ftexure is foreshortened in many cases of 
ulcerative colitis and toxic megacolon, exposure for 
this area is often good, with the Thompson retractor 
applied to the left costal margin. 

Evacuation of Stool 
For patients undergoing an operation for acute toxic 
megacolon, insert a heavy purse-string suture on 
the anterior surface of the terminal ileum. After 
applying a Wound Protector ring drape to the ab
dominal wall, incise the ileum and insert a large 40F 
multiperforated tube through the purse-string suture 
into the ascending colon. Permit the semiliquid con
tent ofthe distended colon to drain by gravity into a 
bag away from the operative field. After the colon 
has been adequately decompressed, remove the tube 
and tie the purse-string suture. 

Dissection of Right Colon and 
Omentum 
Make an incision in the right paracolic peritoneum 
lateral to the cecum and insert the left index finger to 
elevate the avascular peritoneum, which should be 
divided by scissors in a cephalad direction (Fig. 
41-2). Iflocal inftammation has produced increased 
vascularity in this layer, use the electrocoagulator to 
carry out the division. Throughout the dissection, 
keep manipulation of the colon to aminimum. Con
tinue the paracolic incision around the hepatic 
ftexure, exposing the anterior wall ofthe duodenum. 

In emergency operations for toxic megacolon, 
divide the omentum between Kelly hemostats 5 cm 
above its line of attachment to the transverse colon. 
In some cases, if the omenturn is fused to the trans
verse mesocolon, it may be divided simultaneously 
with the mesocolon, in one layer. In most elective 
operations, the omen turn can be dissected ofT the 
transverse colon through the usual avascular plane 
(Fig.41-3). 
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Fig.41-2 

Fig.41-3 
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Fig.41-4 



Dissection of Left Colon 
Remain at the patient's right side and make an 
incision in the peritoneum of the left paracolic gutter 
in the line of Toldt, beginning at the sigmoid. With 
the aid of the left hand elevate the avascular peri
toneum and divide it in a cephalad direction with a 
Metzenbaum scissors. Carry this incision up to and 
around the splenie fiexure (Fig. 41-4). 

Fig.41-5 
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After the peritoneal attachments of the splenie 
fiexure have been divided, divide the renocolic 
ligament (Fig. 41-5), which stretches between 
Gerota's fascia and the undersurface of the meso
colon. Divide in a cephalad direction until the avas
cular ligament between the tail of the pancreas and 
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Fig.41-6 

the left transverse colon is encountered (Fig. 41-6). 
Transect this pancreaticocolic ligament, leaving the 
mesocolon as the only attachment the colon has 
to the patient. In patients who suffer from toxic 
megacolon, this disseetion should be done with ex
treme caution, so as not to perforate the colon. 

Division of Mesocolon 
Turn now to the ileocecal region. If the terminal 
ileum is not involved in the disease process, its 
blood supply should be preserved and the point of 

transection should be elose to the ileocecal valve. 
Divide the mesocolon along a li ne indicated in Fig. 
41-7. Since most patients who require this operation 
are thin, each vessel can be visualized, doubly 
clamped, and divided accurately. Ligate each vessel 
with 2-0 PG or silk ligatures and divide the inter
vening avascular mesentery with a Metzenbaum 
scissors. In the same way, divide and ligate se
quentially the ileocolic branches, the right colic, the 
middle colic, the two branches of the left colic, and 
each of the sigmoidal arteries. 



Fig.41-7 

Ileostomy and Sigmoid Mucous 
Fistula 
The technique offashioning a permanent ileostomy, 
including suturing the cut edge ofthe ileal mesentery 
to the right abdominal wall, is depicted in Figs. 
44-1 through 44-9. 
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After the sigmoid mesentery has been divided up 
to a suitable point on the wall of the distal sigmoid, 
apply DeM artel clamps. Divide the colon and re
move the specimen. Remove the Wound Protector 
drape. Bring out the stump of the rectosigmoid, its 
orifice closed by the DeMartel clamp, through the 
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Fig.41-8 

lower pole ofthe incision (Fig. 41-8). Fix the recto
sigmoid stump to the lower pole with a few 3-0 PG 
sutures, approximating the mesocolon and the ap
pendices epiploicae to the anterior rectus fascia. Close 
the abdominal in cis ion around the mucous fistula. 

Ileoproctostomy 
When an ileorectal anastomosis is elected, we prefer 
the side-to-end technique, which is the same as that 
described by Baker (see Figs. 39-10 through 39-21) 
for the colorectal anastomosis. After the mesentery 
has been cleared at the point selected for the transec
tion of the ileum, apply transversely and fire a 
TA-55 stapler using 3.5-mm staples. Apply an 
Allen clamp to the specimen side of the ileum and 
with a scalpel transect the ileum flush with the 
stapler. Lightly electrocoagulate the everted mucosa 
and remove the stapling device. Inspect the staple 
line to ass ure that proper B formation of the staples 
has occurred. 

Divide the mesentery of the rectosigmoid up to 
the point on the upper rectum that has been selected 
for transeetion. This is generally opposite the sacral 
prornontory. Apply a right-angle kidney clamp 
to the colon to exclude colonic contents from the 
field. Dissect fat and mesentery off the serosa of the 
rectum at the site to be anastomosed. Make a linear 
scratch mark on the antimesenteric bord er of the 
ileum beginning at a point I cm proximal to the 
staple line and continuing in a cephalad direction for 
a distance equal to the diameter of the rectum, 
usually 4-5 cm. 

The first layer should consist of interrupted 4-0 
silk seromuscular Cushing sutures inserted by the 
technique of successive bisection. After the sutures 
are tied, cut all the tails except for the two end 
sutures, to which small hemostats should be at
tached. Then make an incision on the antimesenteric 
border of the ileum. Also incise the back wall of 
rectum (Fig. 41-9). Initiate the closure ofthe pos
terior mucosal layer by inserting a double-armed 
5-0 PG suture in the middle point of the posterior 
layer and tying it. With one needle insert a con
tinuous locked suture to approximate all the coats of 
the posterior layer, going from the midpoint to the 
right corner ofthe anastomosis. Use the other needle 
to perform the same maneuver going from the mid
point to the left (Fig. 41-10). Amputate the 
specimen. Then use a continuous Cushing, Connell, 
or seromucosal suture to approximate the anterior 
mucosal layer, terminating the suture line at the 
midpoint of the anterior layer. Close the final 
anterior seromuscular layer with interrupted 4-0 silk 



Fig.41-9 

Cushing sutures (Fig. 41-11). If possible, cover the 
anastomosis with omen turn. 

Approximate the cut edge of the ileal mesentery 
to the cut edge of the right lateral paracolicperi
toneum with a continuous 2-0 atraumatic PG 
suture. Do not elose the left paracolic gutter. Irrigate 
the abdominal cavity with an antibiotic solution . 
Remove the W ound Protector ring drape. 

Subtotal Colectomy Combined with 
Immediate Total Proctectomy 
When a proctectomy is performed at the same stage 
as a subtotal colectomy, ocelude the rectosigmoid by 
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Fig. 41-10 

Fig.41-11 
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a layer of TA-55 staples. Apply an Allen elamp 
to the specimen side of the colon, which should 
be transected with the removal of the specimen. 
Construct the ileostomy as depicted in Figs. 44-1 
through 44-9. Then accomplish the abdomin
operineal proctectomy by the technique described 
under "Abdominoperineal Proctectomy for Benign 
Disease" in Chap. 46. 

Needle-Catheter Jejunostomy 
Perform a needle-catheter jejunostomy in any 
patient suffering from malnutrition to permit enteral 
feeding immediately following surgery. 

Closure of the Abdominal Incision 
Irrigate the abdominal cavity with a dilute antibiotic 
solution and elose the abdominal wall in routine 
fashion (see Chap. 5). 

Postoperative Care 
Continue nasogastric suction (when indicated) and 
intravenous fluids until there is good ileostomy 
function. 

If there is no operative contamination, discon
tinue the perioperative antibiotics within 6 hours. 
Otherwise, order them when they are indicated by 
the operative findings and the postoperative course. 

In the operating room apply a Stomahesive 
disc to the ileostomy after cutting a properly sized 
opening. Over the disc place a temporary ileostomy 
bag. Instruct the patient in the details of ileostomy 
management and encourage hirn or her to join 
one of the organizations of ileostomates, where 
considerable emotional support can be derived 
by meeting patients who have been successfully 
rehabilitated. 

Complications 

I) Intra-abdominal abscess is more common after colon 
resection for inflammatory bowel disease than for 
other conditions. When signs of intra-abdominal 
infection appear, prompt laparotomy or per
cutaneous CT-guided catheter drainage for 
evacuation of the abscess is indicated. 

2) Intestinal obstruction due to adhesions is not rare 
following this group of operations, because of 
the extensive dissection. If treatment by a long 
intestinal suction tube does not bring a prompt 
response, laparotomy for enterolysis will be 
necessary. 

3) Leakage of the anastomosis may follow ileo
proctostomy. In case of a major leak, immediate 
laparotomy for a diverting loop ileostomy (see 
Chap. 45), followed by pelvic drainage, is man
datory. Alternatively, the anastomosis may be 
dismantled and the ileum brought out as a 
terminal ileostomy. 

References 

Koek N et al. Ileostomy. Curr Probl Surg 1977; 14: l. 

Martin LW et al. Total eoleetomy and mueosal proetee
tomy with preservation of eontinenee in ulcerative 
eolitis. Ann Surg 1977;186:477. 

Raviteh MM, Sabiston DC. Anal ileostomy with preserva
tion of the sphineter: a proposed operation in patients 
requiring total eoleetomy for benign lesions. Surg 
Gyneeol Obstet 1947;84:1095. 

Sher ME, Bauer JJ, Gorphine S et al. Low Hartmann's 
proeedure for severe anoreetal Crohn's disease. Dis 
Colon Reetum 1992;35:975-980. 

Turnbull R, Weakley FL. Surgieal treatment of toxie 
megaeolon: ileostomy and eolostomy to prepare 
patients for eoleetomy. AmJ Surg 1971;122:325. 



42 Ileoanal Anastomosis with Ileal 
Reservoir Following Total Colectomy 
and Mucosal Proctectomy 

Concept: Currently A vailable 
Operations for Ulcerative Colitis 
and Familial Polyposis 
Total Colectomy with 
Abdominoperineal 
Proctosigmoidectomy and 
Permanent Ileostomy 
This combination of operations will certainly ac
complish complete removal of the diseased colonic 
mucosa. The threat that carcinoma may develop 
postoperatively in the colon is eliminated at the cost 
of removing all of the colon and rectum. The patient 
must live henceforth with a permanent ileostomy. 
Although many patients may make a good adjust
ment to life with a permanent ileostomy, the ileos
tomy does engender la te surgical and psychosocial 
complications. 

Kock Continent Ileostomy 
While the Kock operation, with its various modifi
cations, may eliminate the need for the patient 
constantly to wear an appliance, the operation is 
accompanied by many complications, and in several 
large series of such procedures as many as 30% of 
the patients have required reoperation for one cause 
or another. Even when the Kock ileostomy functions 
perfectly, it requires the patient to insert a catheter 
of so me type into the ileostomy four times a day in 
order to empty the pouch. 

This operation may be indicated in patients who 
are resolutely opposed to wearing astoma appliance 
and who have previously undergone total proctec
tomy or a failed ileoanal procedure. 

Subtotal Colectomy with 
Ileoproctostomy 
Although anastomosing the terminal ileum to the 
rectum following subtotal colectomy for ulcerative 
colitis has never achieved any popularity in the 

United States, it is an operation performed in the 
United Kingdom, especially by Aylett. It is suitable 
in less than half the patients undergoing colectomy 
for ulcerative colitis. The recurrence of colitis is often 
severe enough to require dismantling the ileoproc
tostomy. Also, the remnant of rectum is subject to 
the development of carcinoma over aperiod ofyears. 
For this reason the operation is not a satisfactory 
solution to the problem of treating ulcerative colitis 
by surgical means. 

Total Colectomy and Mucosal 
Proctectomy with End-to-End 
Ileoanal Anastomosis 
In 1947 Ravitch and Sabiston (also Ravitch 1948) 
postulated that removing all ofthe rectal mucosa but 
preserving the wall of the rectum, followed by an 
ileoanal anastomosis, might preserve fecal con
tinence subsequent to total colectomy. Although 
Ravitch and Handelsman subsequently reported 
nine successful results in patients with ulcerative 
colitis and familial polyposis, the operation did not 
achieve acceptance because of its complexity and 
because it was followed by many complications. 
However, because oftheir familiarity with the Soave 
operation, pediatric surgeons like Martin and 
LeCoultre and like Telander and Perrault have re
ported satisfactory results with this operation in 
children and young adults. Telander's group initi
ated a program ofballoon catheter dilatations ofthe 
distal ileum 2 weeks following operation. They felt 
that the dilatations accelerated the adaptation of the 
ileum into a successful reservoir more rapidly than 
was ordinarily the case. Nevertheless, 4ofTelander's 
14 patients, who were followed for more than 1 year, 
continued to have fecal staining nightly. Also the 
average daily number of stools exceeded six, and 2 
patients of the 14 were converted to permanent 
ileostomies. For this reason considerable interest 
was directed to the addition of an ileal reservoir to 
the operation under discussion. 

403 
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Total CoIectomy, MucosaI 
Proctectomy, IIeaI Reservoir, and 
IIeoanaI Anastomosis 
Martin and LeCoultre performed 19 operations 
without areservoir, and Martin and Fischer reported 
18 patients who underwent the same operation with 
the addition of an "S" reservoir similar to the one 
reported by Parks, Nicholls, and Belliveau. Martin 
and Fischer found that the patients who were given a 
reservoir have had significantly fewer bowel move
ments. Their patients sustained no complications 
related to the reservoir except for mild temporary 
stasis in two cases. They emphasized that the reser
voir should be brought down to within 1 cm of the 
end-to-end ileoanal anastomosis, unlike Parks's re
servoir, whi,ch remains about 5 cm above the anas
tomosis. Parks and associates noted that in a large 
number of their early cases, catheterization of the 
reservoir was required in the early postoperative 
period to assure complete emptying. 

U tsunomiya, I wama, Imajo, and associates in
troduced the concept of a "J" shaped ileal reservoir, 
the elbow of which was anastomosed to the anus. 
This brings the pouch itself inside the cuff of rectal 
muscularis. These authors found that patients with 
the "J" pouch achieved satisfactory bowel function 
sooner than did those undergoing different types of 
sphincter-saving colectomies. Pemberton, Heppel, 
Beart, Dozois, and associates, after reviewing the 
literature together with their own experiences, ca me 
to the conclusion that it was advisable to construct 

an ileal reservoir in order to achieve increased capacity 
of the ileum more rapidly and reliably and, therefore, 
reduce or eliminate overflow incontinence, nocturnal 
soiling and perineal excoriation. If a patient is to be 
continent after undergoing ileoanal anastomosis and 
not merely possess an anal ileostomy, reservoir capacity 
as weil as sphincteric preservation must be provided. 

These authors prefer the ''.I'' pouch. It should be 
no ted that even in the absence of an ileal reservoir, 
Heppel, Kelley, Phillips, and colleagues found that 
the resting pressures and squeeze press ures of the 
anal sphincter subsequent to mucosal proctectomy 
and ileoanostomy were similar to those in healthy 
control patients. These authors concluded that, 
although the sphincter function seemed to be good, 
the maximum capacity of the ileum was far less than 
that of normal rectum. Taylor, Beart, Dozois, and 
associates compared 50 patients following straight 
ileoanal anastomoses with 74 patients subjected to 
"J" pouch-anal anastomoses. The patients with 

pouches experienced less diarrhea, better con
tinence, and an improved quality oflife in this study. 

Our operation of choice at this time is mucosal 
proctectomy combined with a ''.I'' shaped ileal reser
voir and anastomosis between the elbow of the 
reservoir and the anus. 

One-, Two-, or Three-Stage 
Operation 
In well-nourished patients who do not have much 
disease in the distal rectum, a total colectomy, mu
cosal proctectomy, and ileoanostomy may be per
formed at one sitting, provided the possibility of 
Crohn's disease has been eliminated. Martin and 
Fischer advocate a 4- to 6-week period oftotal paren
teral alimentation, systemic steroids, steroid enemas, 
and systemic antibiotics. Meanwhile, nothing is 
given by mouth. Of the 27 patients treated by this 
regimen, 26 healed almost all the inftammation 
and ulcerations in their rectums. Then, a total colec
tomy, mucosal proctectomy, and ileoanostomy were 
performed. Rothenberger, Vermeulen, Christenson, 
and associates as weIl as other surgeons prefer to 
pursue a different strategy in acutely ill or mal
nourished patients. They treat these patients by 
means of a three-stage procedure, the first stage of 
which is an ileostomy, subtotal colectomy with mu
cous fistula or a Hartmann pouch. Then, nutritional 
rehabilitation is combined with steroid enemas, sys
temic steroids, or antibiotics as necessary prior to 
the second-stage operation, which consists of mu
cosal proctectomy, reservoir construction, ileoanos
tomy, and a diverting temporary loop ileostomy. 
The third stage, generally performed 3 months later, 
consists of closing the loop ileostomy. 

In general, we prefer the three-stage sequcnce of 
procedures for the malnourished patient. At the 
present stage of development, we still prefer with 
respect to these operations to routinely perform a 
temporary diverting loop ileostomy because it is 
extremely important to avoid infection in the area of 
the ileoanostomy. So much depends on the proprio
ceptive nerves in the puborectalis and levator ani 
muscles that permitting an anastomotic leak to 
develop into a cuff abscess may produce sufficient 
fibrosis to eliminate the function of these nerve end
ings. Consequently, until we leam more about these 
procedures, it is wise to take precautions that will 
minimize the incidence of cuff or pelvic abscesses. 

On the other hand, Cohen, McLeod and associ
ates and Sugerman et al. reported that they omitted 
the diverting ileostomy in good-risk patients with 
satisfactory results in patients whose pouch was 



attached to the rectum just above the dentate line 
by a double stapling technique. No mucosal proctec
tomy was performed. 

Indications 
Colectomy, mucosal proctectomy, and ileostomy are 
indicated in ulcerative colitis when the complications 
or intractability of the disease or the threat of cancer 
requires surgery. 

Familial polyposis 

Contraindications 
Crohn's disease 

Perianal fistulas 

The rectal muscular cuff should not be strictured 
and fibrotic but soft and compliant. 

Preoperative Care 
Inftammation and ulcerations of the lower rectum 
must be treated preoperatively. If the patient has 
had a subtotal colectomy and ileostomy, steroid 
enemas (Proctocort)-and sometimes systemic ster
oids and antibiotics or 5-ASA (Rowasa) enemas or 
suppositories-may be helpful. 

Nutritional rehabilitation when necessary 

Perioperative antibiotics 
1\.T ______ "-_.:_ ",--_L_ 1_~ ... .: ___ 1\ 
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Foley catheter in bladder 

Endoscopy of ileum via the ileostomy when Crohn's 
disease is suspected after subtotal colectomy 

If one-stage colectomy and ileoanostomy is antici
pated, appropriate mechanical and antibiotic bowel 
preparation is indicated. 

Pitfalls and DangerPoints 
Performing an inadequate mucosectomy, which may 
produce a cuff abscess and possibly lead later to 
carcinoma 

Establishing inadequate pelvic, reservoir, or anas
tomotic hemostasis, which may result in postoper
ative hemorrhage or hematoma 

Injuring the nervi erigentes or the hypogastric 
nerves so that either sexual impotence or retrograde 
ejaculation results 

Failing to properly diagnose Crohn's disease with 
development of Crohn's ileitis in the reservoir 

Using improper technique in dosing temporary loop 
ileostomy which in turn leads to postoperative leak
age or obstruction 

Operative Strategy 
Mucosectomy 

Operative Strategy 405 

Both Rothenberger and associates and Sullivan 
and Garnjobst recommend starting the operation 
by placing the patient in the prone jacknife position 
in order to excise the distal 5-6 cm of rectal mu
cosa transanally. This dissection is expedited by 
injecting a solution of epinephrine (I: 200,000) into 
the submucosal plane. If the rectum is so badly 
diseased that mucosectomy cannot be reasonably 
accomplished, the remainder of the operation is 
contraindicated. 

Some of the earlier authors reporting on muscosal 
proctectomy felt that it was necessary to dissect the 
mucosa away from the rectal muscularis for a dis
tance of perhaps 8-10 cm above the dentate line. 
This is not necessary. Good fecal continence can be 
maintained ifthe mucosa is dissected away from the 
rectum up to a point no more than 1-2 cm above the 
puborectalis, the upper end of the anal canal. This 
amount of dissection can gene rally be accomplished 
transanally with less difficulty in the adult patient 
than from the abdominal approach. Complete he mo
stasis in the region of the retained rectum must be 
attained. Generally, careful electrocoagulation will 
accomplish this end. 

Some surgeons advocate the use of a CUSA ultra
sonic dissector to facilitate the mucosal proctectomy. 

Frozen-section histological examination of the 
excised mucosa may be helpful in ruling out Crohn's 
disease. 

Abdominal Dissection 
Division of Ileum 
In performing the colectomy, transect the ileumjust 
proximal to its junction with the ileocecal valve in 
order to preserve the reabsorptive functions of the 
distal ileum. If a previous ileostomy is being taken 
down, again preserve as much terminal ileum as 
possible. 

Rectal Dissection 
In dissecting the rectum away"from the sacrum, keep 
the dissection immediately adjacent to the rectal 
wall. Divide the mesenteric vessels near the point 
where they enter the rectum and leave the major 
portion of the "mesentery" behind. In this way the 
hypogastric nerves will be preserved. 

Similarly, when the lateral ligaments are divided, 
make the point of division as dose to the rectum as 
possible in order to avoid dividing the parasym
pathetic nerves essential for normal male sexual 
function. Anteriorly, the dissection proceeds dose 
to the rectal wall posterior to the seminal vesides 
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and Denonvilliers' fascia down to the distal end of 
the prostate. 

Division ofWaldeyer's Fascia 
In the adult patient it will not be possible to expose 
the levator diaphragm unless the fascia of Waldeyer 
is divided by sharp dissection. This layer of dense 
fascia is attached to the anterior surface of the 
sacrum and coccyx and attaches to the posterior wall 
ofthe rectum. Unless it is dividedjust anterior to the 
tip of the coccyx, it will not be possible to expose the 
lower rectum down to the level of the puborectalis 
musele. 

Temporary Loop Ileostomy 
Described by Turnbull and Weakley (see Chap. 45), 
the loop ileostomy will complete1y divert the fecal 
stream, yet it is a simple ileostomy to elose without 
gene rally requiring the resection and anastomosis of 
the ileum. Since several authors have reported 
complications, such as stricture and leakage, follow
ing elosure of the temporary ileostomy in addition to 
a high incidence of small bowel obstruction re1ated 
to the ileostomy, it behooves the surgeon to perform 
this operation carefully. If the tissues are not unduly 
traumatized in freeing the ileostomy from the ab
dominal wall, elosure ofthis ileal stoma should have 
a low complication rate. Otherwise, resect the ileos
tomy and reanastomose the ileum. 

Ileoanostomy 
In order to facilitate anastomosing the ileum or the 
ileal reservoir to the anus, it is helpful to fiex the 
thighs on the abdomen to a greater extent than is 
usually the case when the patient is placed in the 
lithotomy position for a two-team abdominoperineal 
operation. Be certain that the rectal mucosa has 
been divided elose to the dentate line. Otherwise, it 
will be necessary to insert sutures high up in the anal 
canal where transanal manipulation of the needle 
will be extremely difficult. Also, it is important to 
remove all of the diseased mucosa in this operation 
to eliminate the possibility of the patient developing 
a rectal carcinoma at a later date. 

One method of achieving exposure with this anas
tomosis is to insert the bivalve Parks retractor with 
the large blades into the rectum. Then draw the 
ileum down, between the open blades of the retrac
tor, to the dentate line. Insert two sutures between 
the ileum and the anterior wall ofthe anus. Insert two 
more sutures between the ileum and the posterior 
portion of the dentate line. Now, remove the Parks 
retractor. Remove the large blades from the retractor 
and replace them with the small blades. Then care-

fully insert the bl ades of the Parks retractor into the 
lumen of the ileum and open the retractor slowly. 

With the Parks retractor blades in place, continue 
to approximate the ileum to the dentate line with 
12-15 interrupted sutures of 4-0 Vicryl. This will 
require that the retractor be loosened and rota ted 
from time to time to provide exposure of the entire 
circumference of the anastomosis. Be certain to 
inelude the underlying internal sphincter musele 
together with the epithelial layer of the anal canal 
when inserting these sutures. 

An alternative and more effective method of ex
posing the anastomosis is to use a Gelpi retractor 
with one arm inserted into the tissues immediately 
distal to the dentate line at about 2 o'elock while the 
second arm of this retractor is placed at 8 0' elock. A 
second Gelpi retractor is inserted into the anus with 
one arm at 5 o'elock and the second at 11 o'elock. If 
the patient is properly relaxed, these two retractors 
should assure visibility ofthe whole circumference of 
the cut end of the anorectal mucosa at the dentate 
line. Then draw the ileum down into the anal canal 
and complete the anastomosis. 

Constructing the Ileal Reservoir 
We prefer aJ-Ioop ileal reservoir that is constructed 
by making a side-to-side anastomosis in the distal 
segment ofthe ileum. We do not inelude the elbow of 
the J-Ioop in the staple line so that there is no 
possibility of impairing the blood supply to the 
ileoanal anastomosis. The terminal end of the ileum 
is oceluded with staples. 

Although it is possible to establish an ileoanal 
anastomosis by using an EEA stapler, we prefer to 
suture this anastomosis because we like to be sure 
that no rectal mucosa has been left behind. 

Operative Technique-Mucosal 
Proctectomy, Ileal Reservoir, and 
Endorectal Ileoanal Anastomosis 

Mucosal Proctectomy Combined 
with Total Colectomy 
When the mucosa of the distal rectum is devoid 
of visible ulcerations and significant infiammation, 
mucosal proctectomy may be performed at the same 
time as total colectomy. In these cases perform the 
colectomy as described in Chap. 41. Be certain to 
divide the mesentery of the rectosigmoid elose to the 
bowel wall in order to avoid damaging the hypo
gastric and the parasympathetic nerves. Also, divide 
the branches of the ileocolic vessels elose to the 
cecum to preserve the blood supply of the terminal 
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ileum. It is important to transect the ileum within 
1-2 cm of the ileocecal valve. Preserving as much 
ileum as possible will salvage so me of the important 
absorptive functions of this organ. 

In transecting the terminal ileum, use a G IA 
stapler and lightly electrocoagulate the everted mu
cosa. Mobilize the entire colon down to the peri
toneal reflection, following the procedures illustrated 
in Figs. 41-1 to 41- 7. Divide the specimen with a 
GIA stapler at the sigmoid level. 

Before proceeding with the mucosal proctectomy, 
perform multiple frozen-section histological exami
nations of the colon specimen to rule out the possi
bility that the patient may be suffering from Crohn's 
disease. If there is a question that the patient may 
have Crohn's disease, one may perform an ileostomy 
and a mucous fistula and wait for permanent histo
logical sections rather than proceed to immediate 
mucosal proctectomy. 

Divide the rectosigmoid mesentery elose to the 
bowel wall to avoid interrupting the hypogastric 
nerves (see Fig. 46-1). Divide the lateral ligaments 
elose to the rectum and divide Denonvilliers' fascia 
proximal to the upper border of the prostate. If the 
dissection is kept dose to the anterior and lateral rectal 
walls in men, the incidence of sexual impotence 
following surgery will be minimized. After divid
ing Waldeyer's fascia (see Fig. 39-8), ex pose the 
puborectalis portion of the levator diaphragm (see 
Fig. :19-2:1). 

At this time, transect the anterior surface of the 
rectal layer of muscularis in a trans verse direction 
down to the mucosa. Make this incision in the rectal 
wall about 2-4cm above the puborectalis musele. 
Now dissect the muscular layer away from the mu
cosa. Injecting a solution of 1 : 200,000 epinephrine 
between the muscosa and muscularis expedites this 
dissection. After the musele has been separated from 
1-2 cm of mucosa anteriorly, ex te nd the incision in 
the muscularis layer circumferentially around the 
rectum. Use a Metzenbaum scissors and a peanut 
sponge dissector in this step. Achieve complete 
hemostasis by accurate electrocoagulation. Continue 
the mucosal dissection until the middle of the anal 
canal has been reached. Divide the mucosal cylinder 
at this point, remove the specimen, and leave an 
empty cuff of musele about 2 -4 cm in length above 
the puborectalis, which marks the proximal extent of 
the anal canal. If any mucosa has been left in the 
anal canal proximal to the dentate line, it will be 
removed transanally later in the operation. 

Alternatively, one may perform the rectal muco
sectomy prior to opening the abdomen. This method 
is described in the next section of this chapter. 

Mucosal Proctectomy by the 
Perineal Approach 
We agree with the suggestion ofSullivan and Garn
jobst that the rectal mucosal dissection is best per
formed as the initial step in the operation, whether or 
not the procedure is combined with a simultaneous 
total colectomy. If it is not possible to dissect the 
mucosa away from the internal sphincter, then per
form an ileostomy and abdominoperineal total proc
tectomy instead of an ileoanostomy. 

Performing the mucosal proctectomy with the 
patient in the prone position affords better exposure 
than is available in the lithotomy position. After 
inducing endotracheal anesthesia, turn the patient 
face down and elevate the hips either by flexing the 
operating table or by placing a pillow under the 
hips. Also place a small pillow under the feet and 
spread the buttocks apart by applying adhesive tape 
to the skin and attaching the tape to the sides of the 
operating table. Gently dilate the anus until it admits 
three fingers. Obtain exposure by using either a 
large Hill-Ferguson, a narrow Deaver, or a bivalve 
Pratt (or Parks) retractor. Inject a solution of 
1: 200,000 epinephrine in saline in the plane just 
deep to the mucosa, immediately proximal to the 
dentate line around the circumference of the anal 
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Fig.42-1 

canal (Fig. 42-1). Now make a circumferential 
incision in the transitional epithelium immediately 
cephalad to the dentate line. Using a Metzenbaum 
scissors, elevate the mucosa and submucosa for a 
distance of 1-2 cm circumferentially from the under
lying circular fibers of the internal sphincter museIe 
(Fig. 42-2). Apply several Allis elamps to the cut 
end ofthe mucosa. Maintain hemostasis by accurate 
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Fig.42-2 

electrocoagulation using the needle tip attachment 
on the electrocautery. It is helpful to roll up two 10 
X 20-cm moist gauze sponges soaked in a I : 200,000 
epinephrine solution and to insert this roll into the 
rectum. This step facilitates the disseetion between 
mucosa and museIe. Continue the disseetion to a 
point 4-6 cm above the dentate line (Fig. 42-3). 

s the disseetion continues cephalad, exposure is 
obtained by inserting two narrow Deaver retractors 
that the assistant holds in varying positions appro
priate to the area being dissected. 

After an adequate tube of mucosa 4-6 cm in 
length has been dissected, insert a purse string near 
the apex ofthe dissected mucosal tube and amputate 
the mucosa distal to the purse-string suture. Submit 
this specimen to the pathologist for frozen-section 
histological examination to identify any hitherto 
undiagnosed cases ofCrohn's disease. Insert into the 
denuded rectum a loose gauze pack that has been 
moistened with an epinephrine solution. Reposition 
the patient on his back with the lower extremities 
elevated on Lloyd-Davies stirrups (see Figs. 40-la 
and 40-lb). 

Abdominal Incision and Exposure 
In patients who have undergone a previous subtotal 
colectomy with a mucous fistula and an ileostomy, 
reopen the previous long vertical incision, free all of 
the adhesions between the small bowel and the 
peritoneum, and liberate the mucous fistula from 
the abdominal wall. Divide the mesentery between 
Kelly hemostats along a line elose to the posterior 
wall of the sigmoid and rectosigmoid until the peri
toneal reftection is reached. Incise the peritoneal 

Fig.42-3 
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reflection to the right and to the left of the rectum. 
Continue the dissection down ward and free the vas
cular and areolar tissue from the wall of the rectum. 
Then elevate the rectum out of the presacral space 
and incise the peritoneum of the rectovesical or 
rectouterine pouch (see Fig. 40-7). Keep the dissec
tion elose to the rectal wall, especially in males, to 
avoid the nervi erigentes and the hypogastric nerves. 
Pay special attention to dividing the lateral ligaments 
elose to the rectum; also avoid the parasympathetic 
plexus between the prostate and the rectum. 

Now, with a long-handled scalpel incise Wal
deyer's fascia (see Fig. 40-8) between the tip of the 
coccyx and the posterior wall of the rectum. Enlarge 
this in cis ion with a long Metzenbaum scissors. In 
the male, incise Denonvilliers' fascia on (see Fig. 
40-9) the anterior wall of the rectum proximal to 
the prostate and the seminal vesieles. Separate pros
ta te from rectum. These last two maneuvers will 
permit exposure ofthe levator diaphragm. Palpating 
the rectum at this time should enable the surgeon to 
detect the level at which the purse-string suture was 
placed in the mucosa during the first phase of this 
operation. If this purse-string suture is not palpable, 
ask the assistant to place a finger in the rectum from 
the perineal approach to help identify the apex of 
the previous mucosal dissection. Now transect the 
rectum with the electrocoagulator and remove the 
specimen. Remove the ga uze packing that was pre
viously placed in the rectal stump and inspect the 
muscular cylinder, which is all that remains of the 
rectum. This consists of the circular musele of the 
internal sphincter surrounded by the longitudinal 
musele of the rectum. All of the mucosa has been 
removed down to the dentate line. Check for com
plete hemostasis. 

Constructing the Ileal Reservoir 
In patients who have had a previous ileostomy, 
carefully dissect the ileum away from the abdominal 
wall. Preserve as much ileum as possible. Apply 
a TA-55 stapler across a healthy portion of the 
terminal ileum. Fire the stapler and amputate the 
scarred portion of the ileostomy. Lightly electroco
agulate the everted mucosa and remove the stapling 
device. Now liberate the mesentery ofthe ileum from 
its attachment to the abdominal parietes. For pa
tients who have not undergone a previous ileostomy, 
divide the terminal ileum with a GIA stapling device 
and divide the mesentery along the path indicated in 
Fig. 42-4. Freeing the small bowel mesentery from 
its posterior attachments (see Figs. 29-1 and 29-2) 
and all other adhesions may sufficiently elongate the 
mesentery so that the ileal reservoir will reach the 
anal canal without tension. 

Fig.42-4 

Now select a point on the ileum about 20 cm from 
its distal margin which will serve as future site of the 
ileoanal anastomosis. If this point on the ileum can 
be brought 6 cm beyond the symphysis pubis, then 
one can rest assured that there will not be any 
tension on the anastomosis. Otherwise, further elon
gation of the mesentery can be accomplished by 
incising the peritoneum on the anterior and the 
posterior surfaces of the ileal mesentery. Burnstein 
and associates reported that these relaxing in cis ions 
each contributed I cm to the length of the ileal 
mesentery. Additional length may be obtained by 
applying traction to the anticipated elbow of the ''J'' 
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Fig.42-5 

pouch (Fig. 42-5), transilluminating the mesen
tery, and selectively dividing branches of the loop 
formed by the superior mesenteric and ileocolic 
arteries as shown in Fig. 42-6 (Burnstein et al.). 

Be certain that the blood supply to the terminal 
ileum will remain vigorous and that there will be no 
tension on the ileoanal anastomosis. Take great care 
to isolate and liga te each vessel in the ileal mesentery 
individually, especially if the mesentery is thickened 
from scar tissue or obesity. Several cases have been 
reported of postoperative hemorrhage from divided 
mesenteric vessels as weH as of a large hematoma of 
the mesentery producing ileal ischemia. 

Now align the distal ileum in the shape of a U, 
each limb of which measures about 18 cm. Create a 
side-to-side stapled anastomosis between the anti
mesenteric aspects of the ascending and descending 
limbs of this U. Make a transverse stab wound 9 cm 
proximal to the staple li ne of the terminal ileum. 
Make a second transverse stab wound in the 
descend ing limb of ileum just opposite the first stab 
wound (Fig. 42-7). Insert an 80-mm G IA stapler in 

a cephalad direction, one fork in the descending li mb 
and one fork in the ascending limb of j ejunum. 
Remember that this anastomosis is created on the 
antimesenteric borders of both limbs of jejunum. Fire 
the G IA stapler. This will create an 8-cm side-to
side anastomosis. Withdraw the stapEng device and 
inspect the staple Ene for bleeding. Electrocoagulate 
bleeding points cautiously. Then reinsert the device 
into the same two stab wounds but direct the GIA in 
a caudal direction (Fig. 42-8) . Lock the device and 
fire the staples. Remove the GIA and inspect for 
bleeding. Inspect the staple Ene via the stab wounds 
and electrocoagulate the bleeding points. The 
patient should now have a completed side-to-side 
stapled anastomosis about 16cm in length. We 
prefer to leave an intact circular loop of ileum distal 
to the side-to-side anastomosis to assure that the 
bowel to be anastomosed has not been traumatized. 

The ileal reservoir is now complete except for 
the remaining stab wound through which the GIA 
stapling device was previously inserted. Apply AlEs 
clamps to approximate, in a transverse direction, the 
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walls of the ileum in preparation for the transverse 
application of a TA-55 stapling device that will 
accomplish an everted closure of the defect. Be cer
tain that the superior and inferior terminations of 
the previous staple lines are included in the TA-55 
device before firing the staples. Also, avoid the error 
of trying to fire the TA-55 when the two terminations 
of the previous staple lines are in exact apposition 
(see Figs. 36-18 to 36-20). After the TA-55 has been 
fired, lightly electrocoagulate the everted mucosa 
and carefully inspect the staple line to be sure of 
proper "B" formation (Fig. 42-9). 

Alternatively, sutures may be used to construct 
the side-to-side anastomosis. Make longitudinal 
incisions along the antimesentric borders of both 
the ascending and descending limbs of the ileum. 
Achieve hemostasis with the electrocoagulator. In-

Fig. 42-7 

Fig.42-8 Fig.42-9 
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sert interrupted sutures to approximate the bowel 
walls at the proximal and distal margins of the 
anastomosis with 3-0 Vicryl. Insert another suture 
at the midpoint between these two. Then use a 
straight atraumatic intestinal needle with 3-0 Vicryl 
starting at the apex of the posterior portion of the 
anastomosis and use a continuous locked suture 
encompassing all the layers ofthe bowel. Accomplish 
elosure of the anterior layer of the anastomosis by 
means of a continuous seromucosal or Lembert (see 
Figs. B-16 and B-17) suture. Rothenberger and 
associates use a single layer of continuous suture to 
complete the entire anastomosis. 

Carefully inspect all aspects of the side-to-side 
anastomosis, both front and back, to be certain that 
there are no defects or technical errors. 

Ileoanal Anastomosis 
Before passing the elbow of the ileal reservoir down 
through the anus, recheck the position of the pel-

Fig.42-1O 

vis and the buttocks on the operating table. The 
perineum should project beyond the edge of the 
table. The simplest method of exposing the dentate 
li ne for the anastomosis is to insert two Gelpi retrac
tors, one at right angles to the other. The prongs of 
the retractors should be inserted fairly elose to the 
dentate line so that the transected anorectal junction 
can be seen. Insert the first Gelpi retractor in the 
axis between 2 and 8 0' elock and the second between 
5 and 11 o'elock. If exposure, for some reason, is not 
adequate, it may be helpful to readjust the stirrups 
so that the thighs are flexed upon the abdomen. This 
position makes more convenient the application of 
retractors to the anus. 

After making certain that hemostasis in the pelvis 
is complete, insert two long Babcock elamps through 
the anus and grasp the dependent portion of the ileal 
reservoir. Bring this segment of ileum into the anal 
canal. Be certain that the bowel has not been twisted 
during this maneuver and that the mesentery lies 
flat and that it will not exert signijicant tension on the 
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anastomosis to be constructed. Make a longitudinal 
incision along the dependent bord er of the ileal 
reservoir. Electrocoagulate the bleeding points. Ap
ply traction sutures to the incised ileum, one to each 
quadrant (Fig. 42-10). Construct a one-layer anas
tomosis between the ileum and the dentate li ne of 
the anus. Be sure to include in each stitch a 4-mm 
bite of underlying internal sphincter muscle as well 
as anal epithelium. Use atraumatic 4-0 Vicryl 
sutures (Fig. 42-11). If the anal canal is deep, 
using a double-curved Stratte needle-holder (see 
Fig. D-14) is helpful. Insert the first four sutures at 
12, 6, 3, and 9 o'clock. Then continue to insert 
sutures by the method of successive bisection (see 
Figs. B-22 and B-23). The resulting ileoanal anas
tomosis should be widely patent (Fig. 42 -11). If 
desired, the ileal reservoir may now be inftated with 
a methylene blue solution to check for possible defects 
in the reservoir staple or suture lines. Fig. 42-12 
illustrates the completed anastomosis. 

Cohen, McLeod and associate3 reported the 
results in 71 patients of creating the anastomosis 
between the anus and the perineal pouch by me ans 
of a double stapling technique. No mucosal proctec
tomy was performed. The rectum was closed with a 
TA-30 stapler at a point 1-2 cm above the dentate 
line, leaving some transitional zone epithelium be
hind. The ileoanal anastomosis was accomplished 
by passing the CEEA stapler through the anus. 
Their results were satisfactory, even though they 
omitted the diverting ileostomy in good-risk patients, 
especially in those who underwent the subtotal colec
tomy at a previous stage. Sugerman et al. reported 
similar findings in 1991. I t is unknown whether 
leaving a few millimeters of mucosa behind in 
patients with ulcerative colitis produces an increased 
risk of the future development of cancer. For this 
reason we have hesitated to adopt this modification 
of the pouch operation. 

Loop Ileostomy 
Until more evidence has accumulated to demon
strate that this step is not necessary, we believe that 
these patients should have a temporary divert
ing loop ileostomy similar to that described by 
Turnbull and Weakley (see Chap. 45). Ifthe patient 
has a defect in the abdominal wall that remains 
from the dismantling of a previous ileostomy, it is 
gene rally possible to use the same si te for the loop 
ileostomy. Insert a large Babcock clamp through the 
opening in the abdominal wall and grasp the anti
mesenteric aspect of a segment of ileum proximal to 
the ileal reservoir. Select a segment ofileum that will 
not exert any tension whatever on the ileal reservoir. 

Fig. 42-11 

Draw the loop of ileum through the opening in the Fig.42-12 
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Fig.42-13 
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Fig.42-14 

Fig.42-15 

Fig. 42-16 

i lai ileum 

abdominal wall (Fig. 42-13). Position the ileum so 
that the afferent or proximallimb of ileum enters the 
stoma from its cephalad aspect and the distal ileum 
leaves the stoma at its inferior aspect. In order to 
insure that the proximal stoma will dominate the 
distal stoma and completely divert the fecal stream, 
transect the anterior half of the ileum at a point 2-cm 
dis tal to the apex of the loop (Fig. 42 -14). Then 
evert the ileostomy (Fig. 42-15). Insert interrupted 
atraumatic sutures of 4-0 Vicryl to approximate the 
full thickness of the ileum to the subcuticular portion 
of the skin. The end result should demonstrate a 
dominant proximal stoma that compresses the distal 
stoma (Fig. 42-16). We do not suture the ileum to 
the peritoneum or fascia. 

In order to minimze the contamination of the 
abdominal cavity, it is possible to deliver the loop of 
ileum through the abdominal wall, then pass a small 
catheter around the ileum and through the mesentery 
in order to maintain the position of the ileum. The 
actual division of the ileum and suturing of the 
ileostomy may be postponed until the abdominal 
incision has been completely closed. After suturing 
the ileum to the subcutis, remove the catheter. 

Drainage and Closure 
Intermittently throughout the construction of the 
ileal reservoir and the perineal anastomosis, we 
irrigate the operative field with a dilute antibiotic 
solution. This step is repeated during the closure of 
the abdominal wall. 

With respect to draining the operative site, a num
her of authors insert a tube drain between the rectal 
cuff and the ileal reservoir hecause a hematoma 
or infection in this area may produce fibrosis and 
impair fecal continence. We do not believe that this 
step will compensate for imperfect hemostasis. Con
sequently, at this point in the operation, make every 
effort to achieve complete hemostasis in the rectal 
cuff and in the pelvis. Insert one or two Jackson
Pratt silicone closed-suction drains through puncture 
wounds in the abdominal wall down to the rectal 
cuff. Some authors believe it is important to place a 
layer of sutures between the proximal cut end of the 
rectal cuff and the ileal reservoir. Although we do 
not believe that these sutures will compensate for 
an inadequate ileoanal anastomosis, they may help 
prevent tension on anastomosis. 

Close the abdominal wall with interrupted I PDS 
by the modified Smead-Jones technique described in 
Chap. 5. Close the skin with interrupted fine nylon 
or skin staples. Then mature the loop ileostomy as 
described above if this step has not al ready been 
done. 



Postoperative Care 

Continue perioperative antibiotics for 24 hours. 

Continue nasogastric suction until the ileostomy 
begins to function. 

Remove the closed-suction drains from the pelvis be
tween the 4th and 6th postoperative day, depending 
on the volume of drainage. (Inject 25 mg kanamycin 
in 25 ml saline into the drainage catheters every 
8 hours.) 

Until the loop ileostomy is closed, perform weekly or 
biweekly digital examinations of the ileoanal anas
tomosis in order to prevent the development of 
a stricture. 
About 8 weeks following operation, rule out anas
tomotic defects by direct inspection and palpation. If 
there has been uneventful healing without any evi
dence of hematoma or sepsis in the pelvis, perform 
a barium enema to visualize the ileal reservoir. 
If both these procedures are negative, elose the 
loop ileostomy. 

Following elosure of the loop ileostomy, administer 
medications such as Lomotil, Imodium, codeine, or 
Metamucil, which will probably be required to help 
solidify the consistency of the bowel movements for a 
period of weeks. 

Postoperative Complications 

An abscess may occur in the rectal cuff or the pelvis. 
This complication has been reported in the early 
postoperative period but, remarkably enough, it has 
also been noted 2 and 6 months postoperatively in 
other cases. If the loop ileostomy is still in place, 
most cuff abscesses may be treated by drainage 
directly through the anastomosis. Pelvic abscesses 
may require laparotomy or CT-guided percutaneous 
catheter insertion for drainage. With proper precau
tions postoperative sepsis should be rare. 

Hematoma in pelvis or in reservoir 

Anastomotic dehiscence or stricture 

W ound infection 

U rinary tract infection 

Excessive number of stools 

Fecal incontinence 

"Pouchitis" may occur following the "J" pouch, 
when stagnation and bacterial overgrowth produce 
an enteritis. This condition requires metronidazole 
medication by mouth. 

Acute intestinal obstruction due to adhesions 
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43 Subtotal Colectomy for 
Massive Colonic Hemorrhage 

Indications 

Angiodysplasia 

Diverticulosis 

Inftammatory bowel disease 

Concept 
In many patients (especially the elderly) the etiology 
of colon hemorrhage is an angiodysplasia, usually 
located in the right colon. When this has been 
identified by arteriography, resection of the right 
colon, rather than subtotal colectomy, is indicated. 
While well tolerated by most patients, sub total col
ectomy does produce disabling diarrhea in some. 
Ottinger reported that 16% of the patients studied 
were disabled by six or more bowel movements a 
day, after subtotal colectomy had been performed 
for noninftammatory conditions of the colon. 

In the majority of cases, bleeding from diverti
culosis does not exceed 1500 ml. Occasionally, especi
ally in patients whose diverticulosis extends from the 
cecum to the rectosigmoid, major life-threatening 
hemorrhage of the colon does take place. In these 
cases the source of bleeding is more commonly 10-
cated in the right colon than the left. Sometimes, 
there is more than one bleeding point. For these 
reasons, Drapanas et al. have recommended em er
gency subtotal colectomy for these patients. On the 
other hand, Boley et al. found that if the location of a 
bleeding diverticulum has been identified by arteri
ography, partial colectomy is followed by recurrent 
bleeding in less than 20% of the cases. When a 
bleeding point has been demonstrated angiographi
cally, we generally do a segmental rather than sub
total colectomy, especially in elderly patients. 

Occasionally, the bleeding can be stopped by an 
intra-arterial infusion of vasopressin, and an emer
gency operation will be unnecessary. 

Preoperative Preparation 
In cases of massive life-threatening hemorrhage, an 
operation is performed as an emergency procedure 
and the routine bowel preparation cannot be carried 
out. After blood loss has been replaced, insert a 
nasogastric tube and Foley catheter, initiate peri-
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operative systemic antibiotics, and schedule an 
operation immediately. 

Operative Strategy 
The colon is rarely inftamed in cases ofmajor hemor
rhage, which makes the operation technically simple. 
The major blood supply to the colon may be tran
sected just proximal to the marginal artery, where 
the right colic, the middle colic, and left colic 
branches are ligated easily. In the lower left colon, 
the sigmoidal vessels are liga ted rather than the 
inferior mesenteric. A side-to-end anastomosis is 
constructed between the ileum and the rectosigmoid. 
No dissection is necessary in the presacral space in 
most cases. 

It is hoped that the severity of postoperative 
diarrhea may be reduced if the terminal ileum is 
preserved. This is accomplished by avoiding ligation 
of the ileocolic trunk. Rather, the blood supply to the 
terminal ileum is preserved and the ileum divided 
elose to the ileocecal valve in order to preserve, as 
much as possible, its water-absorbing capability. 

In agreement with Drapanas et al. we perform a 
side-to-end (Baker) anastomosis because it is techni
cally simpler and safer than is an end-to-end ileo
colonic suture line, which would require an extensive 
Cheatle slit of the ileum. The incision on the anti
mesenteric bord er of the ileum for this anastomosis 
should begin no more than one centimeter from the 
end of the ileum, which we gene rally elose with 
staples. 

Operative Technique 
(See Chap. 41.) 
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44 Ileostomy, End 

Indications 
An end ileostomy is generally done in conjunction 
with a subtotal or total colectomy for inflammatory 
bowel disease. Occasionally a temporary end ileo
stomy and mucous fistula of the distal end of the 
bowel is constructed after the resection of a gan
grenous segment of intestine or aperforated cecal 
lesion, when primary anastomosis is contraindicated. 

Pitfalls and Danger Points 
Devascularization of an excessive amount of ter
minal ileum, with resultant necrosis and stricture 
formation 

Ileocutaneous fistula resulting from too deep a stitch 
in the seromuscular layer of the ileum when fashion
ing the ileostomy 

Operative Strategy 
Immediate maturation of the ileostomy by muco
cutaneous suture, which prevents the occurrence of 
the serositis that is uniformly present when the 
serosa is exposed outside the body, has virtually 
eliminated a host ofileostomy complications, such as 
prolapse, obstruction, and excessive secretion. 

The prevention of peristomal skin excoriation, 
which results from the es cape of small bowel con-

Fig.44-1 

tents underneath the face plate of the ileostomy 
appliance, requires the formation of a permanently 
protruding ileostomy. Properly performed, the ileo
stomy should resemble the cervix of the uterus. A 
permanent protrusion of 2.0 cm is desirable. This 
allows for the likelihood that an underweight patient 
will accumulate a subcutaneous layer offat following 
successful surgery for colitis. 

To prevent herniation of small bowel, the gap 
between the cut edge of the ileum and the lateral 
abdominal wall should be closed in the formation of 
a permanent ileostomy. 

Operative Technique 
Preoperative Selection of 
I1eostomy Site 
Apply the face plate of an ileostomy appliance ten
tatively to various positions in the right lower 
quadrant of the patient to make sure it does not 
come into contact with the costal margin or the 
anterior superior spine when the patient is in a 
sitting position. The face plate should not extend 
beyond the midrectus line or the umbilicus. 

In emergency operations, when an ileostomy has 
not been contemplated, the .site for the ileostomy 
may be placed approximately 5 cm to the right ofthe 
midline and about 4 cm below the umbilicus. 

Incision 
Since ileostomy gene rally is not the main part of the 
contemplated operation, a midline in cis ion will have 
already been made. Now make a circular incision 
in the previously selected site in the right lower 
quadrant and excise a circle of skin the diameter of a 
nickel (2cm) (Fig. 44-1). The incision will then 
spontaneously stretch to the proper diameter. It is 
not necessary to excise a core of subcutaneous fat. 
Make a linear incision down to the anterior rectus 
fascia and insert retractors to expose the fascia. 
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Fig.44-2 

Fig. 44-3 

Fig.44-4 

Make a longitudinal 2-cm incision in the fascia, 
exposing the rectus muscle (Fig. 44-2). Separate 
the muscle fibers with a Kelly hemostat (Fig. 44-3), 
and make a longitudinal incision in the peritoneum. 
Then dilate the opening in the abdominal wall by 
inserting two fingers (Fig. 44-4). 

Fashioning the Ileal Mesentery 
A 6- 7 cm length of ileum is required beyond the 
point at which the ileum meets the peritoneum if a 
proper ileostomy of the protruding type is to be 
made. If the entire mesentery is removed from this 
length of ileum, necrosis of the distal ileal mucosa 
will take place in many patients. Consequently, 
the portion of the ileum that passes through the 
abdominal wall must retain a sufficient width of 
mesentery to assure vascularity. The "marginal" 
artery can be visualized in the mesentery within 
2 cm of the ileal wall. Preserve this segment of vas
culature while carefully dividing the mesentery. 
Complete removal of the mesentery is well tolerated 
by the distal 2-3 cm of the ileum. 

Closure of Mesenteric Gap 
Insert a Babcock clamp into the abdominal cavity 
through the opening made for the ileostomy. Grasp 
the terminal ileum with the clamp and gently bring 
it through this opening, with the mesentery placed in 
a cephalad direction (Fig. 44-5). Place no sutures 
between the ileum and the peritoneum or the rectus 
fascia (Fig. 44-6). 

Using a continuous 2-0 PG suture, suture the 
cut edge of the ileal mesentery to the cut edge 
of the paracolic peritoneum. This will completely 
obliterate the mesenteric defect (Fig. 44-7). 

Mucocutaneous Fixation of 
Ileostomy 
Construct a "cervix" by inserting interrupted 4-0 
PG sutures through the full thickness of the terminal 
ileum and then, using the same needle, take a shallow 
seromuscular bite of the lateral wall of the ileum 
which is situated opposite the level of the skin. 
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Fig.44-8 

Complete the suture by taking a bite of the sub
cuticular layer of skin (Fig. 44-8). 

Temporarily hold the stitch in a hemostat and 
place identical stitches in each ofthe other quadrants 
of the ileostomy. After all the sutures have been 
inserted, gently tightening them will evert the ileum 
(Fig. 44-9). Then tie the sutures. Place one ad
ditional suture of the same type between each of 
the four quadrant sutures, completing the muco
cutaneous fixation. 

Fig.44-9 

Postoperative Care 
Nasogastric suction usually not needed 

Perioperative antibiotics 

Apply Stomahesive disc to the ileostomy in the 
operating room; place an ileostomy bag over disc 

Instruct patient in ileostomy care 

Complications 
Early 
Although rare when good technique is used, oc
casional cases of slough of distal ileum have been 
observed 

Peristomal infection or fistula 

Late 
Prolapse of ileostomy 

Stricture of ileostomy 

Obstruction of ileostomy due to food fiber 

Peristomal skin ulceration 



45 Ileostomy, Loop 

Indications 
Temporary ileostomy is used on rare occasions as 
tbe first stage of a subtotal colectomy far inflam
matory bowel disease. 

It is a temporary metbod of diverting tbe fecal 
stream in patients wbo undergo ileoproctostomy fol
lowing subtotal colectomy. 

Tbc loop ileostomy serves to divert tbe fecal 
stream from tbe ileoanal poucb following total co 1-
ectomy witb mucosal proctectomy. 

Tbis temparary diverting ileostomy can also be 
employed to divert tbe fecal stream in patients 
witb colon obstruction, especially tbose wbo bave an 
incompetent ileocecal valve. 

Pitfalls and Danger Points 
If tbe ileum is not transected at tbe proper point, so 
as to make tbe proximal stoma tbe dominant one, 
total fecal diversion will not be accomplisbed. 

Operative Strategy 
Properly performed, tbis tecbnique is a good metbod 
of acbieving, temporarily, tbe total diversion of tbe 
intestinal contents. 

Operative Technique 
If a loop ileostomy is being performed as a pri
mary procedure, a midline incision beginning at tbe 
umbilicus and going caudal for 8-10 cm is adequate. 
Identify tbe distal ileum and identify tbe segment 
selected for ileostomy by applying a single marking 
suture to tbat segment oftbe ileum tbat will form tbe 
proximallimb of tbe loop ileostomy. 

Select tbe proper site in tbe rigbt lower quadrant 
(see Cbap. 44) and excise a nickel-size circle of skin. 
Expose tbe anterior rectus fascia and make a 2-cm 
longitudinal incision in it (see Fig. 44-1). Separate 
tbe rectus fibers witb a large bemostat and make a 
similar vertical incision in tbe peritoneum (see Figs. 
44-2 and 44-3). Tben stretcb tbe ileostomy orifice 
by inserting two fingers (see Fig. 44-4). 

After tbis bas been accomplisbed, insert a Bab
cock clamp tbrougb tbe aperture into tbe abdominal 
cavity. Arrange tbe ileum so tbat tbe proximal seg
ment will emerge on tbe cepbalad side of tbe ileos
tomy. Tben bave tbe Babcock clamp grasp tbe 
ileum. Witb tbe aid of digital manipulation from 
inside tbe abdomen, deliver tbe loop of ileum into 
tbe aperture made in tbe rigbt lower quadrant. Tbe 
proximal limb sbould be on tbe cepbalad surface of 
tbe ileostomy. 

Select a segment of ileum tbat will not exert any 
tension wbatever on tbe ileal reservoir (Fig. 45-1). 
Position tbe ileum so tbat tbe afferent or proximal 
limb of ileum enters tbe stoma from its cepbalad 
aspect and tbe distal ileum leaves tbe stoma at its 
inferior aspect. In order to insure tbat tbe proximal 
stoma will dominate tbe distal stoma and completely 
divert tbe fecal stream, transect tbe anterior balf of 
tbe ileum at a point 2 cm distal to tbe apex of tbe 

Fig.45-1 
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Di lai ileum 

Fig.45-2 

Fig.45-3. 

Fig.45-4. 

loop (Fig. 45-2). Then evert the ileostomy (Fig. 
45-3). Insert interrupted atraumatic sutures of 4-0 
Vicryl to approximate the full thickness of the ileum 
to the subcuticular portion of the skin. The end 
result should demonstrate a dominant proximal 
stoma that compresses the distal stoma (Fig. 45-4). 
We do not suture the ileum to the peritoneum or 
fascia. 

In order to minimize the contamination of the 
abdominal cavity, it is possible to deliver the loop of 
ileum through the abdominal wall, then pass a small 
catheter around the ileum and through the mesen
tery in order to maintain the position of the ileum. 
The actual division of the ileum and suturing of the 
ileostomy may be postponed until the abdominal 
incision has been completely closed. After suturing 
the ileum to the subcutis, remove the catheter. 

Close the abdominal wall with interrupted I PDS 
sutures by the modified Smead-Jones technique 
described in Chap. 5. Close the skin with inter
rupted fine nylon or skin staples. Then mature the 
loop ileostomy as described above if this step has not 
already been done. 

Postoperative Care 

(See Chap. 44.) 

Complications 

(See Chap. 44.) 

Reference 
Turnbull R, Weakley FL. Surgieal treatment of toxie 
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46 Abdominoperineal Proctectomy 
for Benign Disease 

Indications 
Inftammatory bowel disease, ineluding ulcerative 
eolitis and Crohn's eolitis with intraetable reetal 
involvement 

Familial polyposis (a eontroversial indieation) 

Preoperative Preparation 
(See Chap. 40.) 

Pitfalls and Danger Points 
Operative damage to or interruption of pelvie 
autonomie nerves in male patients, leading to sexual 
impoteney or failure of ejaeulation 

Pelvie sepsis, espeeially in patients who have perineal 
fistulas 

Inadequate management of perineal wound, resulting 
in ehronie perineal draining sinus 

Operative Strategy 
The failure of normal ejaeulation is eaused by the 
transeetion of the hypogastrie sympathetie nerve 
trunks that eross over the anterior aorta. Beyond 
the aortie bifureation these nerves diverge into two 
bundles going toward the region of the right and left 
hypogastrie arteries, where they join the inferior 
hypogastrie plexus on eaeh side. Aeeording to Lee 
et al. the parasympathetic saeral autonomie outftow will 
be interrupted ifthe lateral ligaments are divided too 
far lateral to the reetum or if the nerve plexus between 
the reetum and prostate is damaged. Parasympathetie 
nerve damage results in the failure of ereetion. Proper 
strategy requires that the mesentery in the region ofthe 
reetosigmoid be divided along a line just adjaeent to 
the eolon, leaving eonsiderable fat and mesentery in 
the presaeral spaee to proteet the hypogastrie nerves. 
The remainder of the pelvie disseetion should be 
earried out as elose to the reet um as possible, especially 
in the region 01 the lateral ligaments and prostate. 

As long as there are not multiple perineal fistulas, it 
is generally possible to aehieve primary healing ofthe 
perineum if dead space between the closed levators and the 
peritoneal pelvicjlooris eliminated. Beeause there is no need 

for radieal exeision ofthe pelvie peritoneum, as mueh 
of this as possible should be preserved. Additional 
pelvie peritoneum should be mobilized from the 
lateral walls of the pelvis and the bladder. If there is 
suffieient peritoneum to permit the pelvie peritoneal 
suture line to eome down easily into eontaet with the 
reeonstrueted levator diaphragm, then the pelvie peri
toneum should be elosed. Otherwise it is mueh better 
to leave the pelvie peritoneum entirely unsutured to 
permit the small bowel to fill this spaee. To aid in 
preventing perineal sinus formation due to ehronie 
low-grade sepsis, insert elosed-suetion eatheters into 
the presaeral spaee and instill an antibiotie solution 
postoperatively. 

In operations done for inftammatory bowel dis
ease, Lyttle and Parks advoeate the preservation 01 the 
external sphincter muscles in proeteetomy. They begin 
the perineal disseetion with an ineision near the 
dentate line of the anal eanal and eontinue the 
disseetion in the intersphineterie spaee between the 
internal and external sphineters of the anal eanal. 
Thus the reetum is eored out of the anal eanal, 
leaving the entire levator diaphragm and external 
sphineters intaet. This, say Lyttle and Parks, results 
in less operative trauma and further minimizes dead 
spaee. We have used this teehnique. It promises to 
reduee the ineidenee of damage to the prereetal 
nerve plexus. 

Operative Technique: Abdominal 
Incision and Position 
With the patient positioned on Lloyd-Davies leg 
rests, thighs abdueted and slightly ftexed, make a 
midline ineision from the midepigastrium to the 
pubis (see Fig. 40-la). If the patient has previously 
undergone subtotal eoleetomy with ileostomy and 
mueous fistula, free the mueous fistula from its at
taehments to the abdominal wall. Ligate the lumen 
with umbilieal tape and eover it with a sterile rubber 
glove. 

Mesenteric Dissection 
Divide the mesentery between sequentially applied 
Kelly elamps along a line close to the posterior wall of 
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424 Abdominoperineal Proctectomy for Benign Disease 

Fig.46-1 

the rectosigmoid. Continue the line of dissection well 
into the presacral space. This leaves a considerable 
amount of fat and mesentery behind to cover the 
bifurcation of the aorta and sacrum (Fig. 46-1). 
The fat and mesentery prevent injury to the hy
pogastric nerve bundles, which travel from the 
preaortic area down the promontory of the sacrum 
toward the hypogastric vessels on each side to join 
the hypogastric plexuses on each side (see Figs. 
40-2 and 40-4). 

Rectal Dissection 
Incise the pelvic peritoneum along the line where the 
peritoneum joins the rectum, preserving as much 
peritoneum as possible. Accomplish this first on the 
right and then on the left side (see Fig. 40-3). Note 
the location of each ureter (see Fig. 40-4). Divide 
the posterior mesentery to the midsacral level. The 
posterior wall of rectum can now be seen, for at this 

point the blood supply of the rectum comes from the 
lateral wall of the pelvis. Elevate the rectum from 
the distal sacrum by blunt dissection, and with a 
Metzenbaum scissors incise Waldeyer's fascia elose 
to the rectum. Draw the rectum in a cephalad direc
tion, and place the peritoneum of the rectovesical or 
rectouterine pouch on stretch. This peritoneum can 
now be divided easily with a Metzenbaum scissors. 
Division of the lateral ligament can also be accom
plished with good hemostasis by inserting a right
angle elamp beneath the ligament and dividing the 
overlying tissue with the electrocoagulator (see Fig. 
40-7) . 

With cephalad traction on the rectum and a 
Lloyd-Davies retractor holding the bladder forward, 
divide Denonvilliers' fascia at the level of the 
proximal portion of the prostate (see Fig. 40-9b). 
Keep the dissection elose to the anterior recta! wall, 
which should be bluntly separated from the body 
of the prostate. (In females, the dissection would 
separate the rectum from the vagina.) When the 
dissection has continued beyond the tip ofthe coccyx 
posteriorly and the prostate anteriorly, initiate the 
perineal dissection. 

Operative Technique: Perineal 
Incision 
Close the skin of the anal canal with a heavy purse
string suture (Fig. 46-2). Then make an incision 
circumferentially in the skin just outside the 
sphincter museles of the anus. Carry down the dis
section elose to the outer margins of the extern al 
sphincter to the levator museles (Fig. 46-3). The 
inferior hemorrhoidal vessels will be encountered 
running toward the rectum overlying the levator 
museles. Ocelude these vessels by electro
coagulation. After the incision has been deepened to 
the levators on both sides, ex pose the tip of the 
coccyx. Transect the anococcygealligament by elec
trocautery and enter the presacral space posteriorly. 
The fascia of Waldeyer, which attaches to the 
anterior surfaces of the lower sacrum and coccyx and 
to the posterior rectum, forms a barrier blocking 
entrance into the presacral space from below even 
after the anococcygealligament has been divided. If 
this fascia is elevated from the sacral periosteum by 
forceful blunt dissection in the perineum, venous 
bleeding and damage to the sacral neural com
ponents of the nervi erigentes may occur. Con
sequently, the fascia of Waldeyer should be divided 
with a long scissors or scalpel, taking the abdominal 
approach (see Fig. 40-8), or by sharp dissection 
from below, before an attempt is made to enter the 
presacral space from below. 



Fig. 46-2 

Division of Levator Diaphragm 
From the perineal approach, insert the left index 
finger into the opening into the presacral space and 
place it in the groove between the rectum and the 
levator museles . Use the electrocoagulator to divide 
the levators elose to the rectum on either side. Then 
deli ver the specimen from the presacral space down 
through the posterior perineum, so that the anal 
canal is attached only anteriorly. Visualize the pro
state gland. Using the electrocautery, transect the 
puborectalis and rectourethralis museles elose to the 
anterior rectal wall. Carry down this dissection to 
the level of the prostate and remove the specimen. 

Closure of Pelvic Floor 
Insert one or two large (6-mm) plastic catheters 
through the skin of the perineum and the levator 
museles into the presacral space for closed-suction 
drainage. Alternatively, the one or two Jackson
Pratt elosed suction drainage catheters can be 
brought from the presacral space up into the pelvis 
and out through puncture wounds of the abdominal 
wall. 

Operative Technique: Perineal 425 
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Fig.46-4 

Close the defect in the levator diaphragm, using Postoperative Care 
interrupted sutures of 2-0 PG, after thoroughly 
irrigating the pelvis with an antibiotic solution and (See Chap. 40.) 
achieving perfect hemostasis (Fig. 46-4). Close the 
skin with subcuticular sutures of 4-0 PG. Attach Complications 
the catheters to suction for the remainder of the 
procedure while an assistant closes the peritoneum 
of the pelvic floar with contin uous 2 - 0 PG using the 
abdominal approach. 

Abdominal Closure 
After checking the integrity of the peritoneal pelvic 
suture line and making certain that it is contiguous 
with the pelvic floar, irrigate the abdominal cavity 
and pelvis with antibiotic solution. Approximate the 
abdominal wall with interrupted sutures using the 
modified Smead-Jones technique. 

(See Chap. 40.) 
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47 Operations for Colon Obstruction 

Concept: Operations for Complete 
Colon Obstruction Due to 
Carcinoma of Right or Proximal 
Transverse Colon 

Conventional wisdom indicates that, provided that 
there is no peritonitis, a reasonably good-risk patient 
who has been properly resuscitated can safely under
.go an emergency right colectomy and ileocolic 
anastomosis. In this case one might expect, perhaps, 
a 3% rate of anastomotic leakage. However, there 
are very few published reports of large series of 
patients undergoing emergency surgery for complete 
right colon obstruction. Following curative resection 
of obstructed right colon cancer, Serpell and as
sociates reported a postoperative mortality rate of 
3.7%, compared with 14.3% for resections of ob
structed left colon tumors. In their experience, re
secting an obstructed right colon lesion was no more 
dangerous than resecting an unobstructed right colon 
cancer. 

If a primary resection and anastomosis for an 
obstructed right colon is performed, even in the 
absence of peritonitis, there will indeed be some 
increased risk of leakage, in our experience, but the 
risk of death can be minimized by paying elose 
attention to the abdomen in the postoperative period. 
If the patient demonstrates abdominal pain, dis
tention, or any other sign of acute sepsis, promptly 
perform an aqueous-medium colon enema X ray 
and a CT scan of the abdomen. Perform an im
mediate laparotomy if there is any indication of 
anastomotic leak. If an anastomotic leak is found, 
take apart the anastomosis and perform an end 
ileostomy and mucous fistula of the colon. If this is 
done early, most patients suffering from anastomotic 
leaks can be salvaged. 

For patients who are suffering from perforation of 
a carcinoma of the right colon, with or without 
obstruction, if the tumor is anatomically resectable, 
these cases will require a resection of the perforated 
tumor to arrest the septic process, but performing an 
anastomosis in the presence of peritonitis is followed 
by a high leak rate. Consequently, we would create 
an end ileostomy and bring the colon out as a 
mucous fistula. 

Concept: Operations for Complete 
Colon Obstruction Due to 
Carcinoma of Mid-Descending 
Colon 
Although there are many publications advancing 
the concept that the three-stage (1, colostomy; 2, 
tumor resection; 3, colostomy elosure) sequence of 
operations for left-sided colon obstruction is a much 
more dangerous treatment than primary resection, 
the numbers of patients ci ted in these reports are 
invariably too small to be convincing. Remember 
that the medical status of these elderly patients is 
highly variable and that the sickest patients will 
always be treated by the staged sequence, while only 
the fit patients will be offered a primary resection. 
The only randomized prospective study (Kronberg) 
detected no difference in mortality between primary 
resection and staged operations for left-sided colon 
obstruction. Even employing on-table saline lavage 
of the colon has not eliminated the increase in 
mortality of primary resection-anastomosis in the 
obstructed left colon. 

For a poor-risk patient, perform a proximal colos
tomy. If it is feasible, a left-sided colostomy above 
the lesion is convenient because at the next stage (7 
to 10 days later) the colostomy can be resected in 
continuity with the tumor. This permits the definitive 
surgical therapy to be completed in two stages. If 
creating a left colon colostomy will require liberating 
the splenic flexure, then do not attempt it. Rather, 
perform a right upper quadrant transversecolostomy 
(see Chap. 49). At the second stage ofthe surgery, if 
the left colectomy go es weIl, then elose the colostomy 
as weIl at this stage. Otherwise, elose the colostomy 
7 to 10 days later. Remember that even if three 
stages may be necessary in some patients, each ofthe 
three stages is a relatively simple procedure. Our 
mortality for staged resection has always been 
acceptably low. 

In the young (under age 50), good-risk patient 
with amiddie left colon obstruction, it is reasonable 
to perform a subtotal colectomy with an ileosigmoid 
primary anastomosis. An ileocolic anastomosis 
above the pelvis in a young patient does not en
gender severe diarrhea. Also, the extensive colon 
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resection will probably encompass the 3 to 5% syn
chronous nonsymptomatic carcinomas that this 
patient might be expected to have. The colon distal 
to the obstruction can be eleansed preoperatively 
with enemas. 

Perforated carcinoma of the left colon should be 
treated by resection, colostomy, and mucous fistula 
if possible, or else a Hartmann operation. In either 
case, the ileocolic anastomosis is performed at a 
second stage. 

If the patient has a nonresectable obstructing 
carcinoma of the left colon, then perform a proximal 
colostomy wherever it is most feasible, or a side-to
side colocolonic bypass anastomosis if possible. 

Concept: Operations for Complete 
Colon Obstruction Due to 
Carcinoma of the 
Rectosigmoid Colon 

In a young (under age 50), good-risk patient, per
form a subtotal colectomy and ileoproctostomy if 
the anastomosis can be constructed above the 
promontory of the sacrum. Otherwise, create a 
transverse right upper quadrant colostomy at the 
first stage. Then 7 to 10 days later perform an 
anterior resection of the rectosigmoid. If the patient 
is then in excellent condition, elose the colostomy at 
the second stage. Otherwise, do so at a third stage. 

For other than young patients, perform a trans
verse colostomy at the first stage and an anterior 
resection at the next stage, as above. 

Concept: Cecostomy or 
Colostomy? 
While considerable heated debate has in the past 
attended discussions of the relative merits of cecos
tomy and colostomy for obstructions ofthe left colon, 
a rational analysis reveals elear indications for each 
procedure. Patients who have marked distention of 
the cecum may develop patches ofischemic necrosis. 
Performance of a transverse colostomy in such cases 
will not prevent perforation in this necrotic area. 
Consequently, when the preoperative X ray of the 
abdomen diseloses a cecal diameter in excess of 
10-12 cm, or if there is right lower quadrant tender
ness, a cecostomy is the proper decompressive 
operation. This permits direct inspection of the 
cecum. A surgeon who wishes to perform a trans-

verse colostomy in a patient whose cecum is marked
ly distended is obligated, at the very least, to make a 
laparotomy incision of sufficient length 1;0 permit 
careful exploration of the cecum in order to check for 
impending perforation or gangrene. 

In the past two decades, cecostomy has deservedly 
lost popularity as a definitive treatment for the usual 
case of left colon obstruction. This is because the 
traditional tube cecostomy provides inadequate de
compression. Even when catheters of large caliber 
are used, removal offecal matter from an obstructed 
colon requires hourly irrigation of the catheter for 
many days. Since nursing personnel to accomplish 
this successfully is often lacking, the results of the 
tube cecostomy leave much to be desired. Its only 
attractive feature is the ease, after the cecostomy is 
no longer needed, of withdrawing the tube and 
permitting the cecal fistula to elose spontaneously. 

A skin-sutured cecostomy, as described below 
(see Chap. 48), can on the other hand prove quite 
effective in decompressing and eleansing the ob
structed colon. When there is no indication for ex
posing the cecum, a transverse colostomy is more 
efficient m accomplishing decompression and 
eleansing. 

Some surgeons have suggested that a colostomy 
situated in the left colon, proximal to a colon ob
struction, would permit more effective eleansing. 
It also would have the advantage of eliminating 
the colostomy at the time of colon resection. Un
fortunately, the anatomy of the colon is such that 
performing a colostomy in the descending colon is 
often not possible without liberating the splenic 
ftexure, for there is no red undancy of colon in this 
location. Using the sigmoid colon might place the 
colostomy too elose to the tumor unless the lesion 
were situated in the distal portion of the left colon. 
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48 Cecostomy 

Indications 

A cecostomy is indicated when there is impending 
perforation of the cecum secondary to a colon ob
struction or colonic ileus. 

Concept 
In left colon obstruction, when the diameter of the 
cecum is over 10 cm, as measured on abdominal X 
rays, an impending rupture of the cecum must 
be suspected. If the X-ray finding is accompanied 
by tenderness in the right lower quadrant, it is 
mandatory to explore the area of the cecum, as 
patches of pressure-caused necrosis may be present. 
If a transverse colostomy is done in this situation, 
the necrotic patch may nevertheless perforate, pro
ducing fatal peritonitis. Sometimes, in left colon 
obstruction, serosal te ars can be noted. Whether the 
findings are large diameter and tenderness or serosal 
tears, it is safer to perform a skin-sutured cecostomy 
than a trans verse colostomy, as the former permits 
inspection of the cecum, excision of possible necrotic 
patches, and immediate decompression. 

If free perforation of the cecum has already oc
curred, an immediate resection of the perforated, 
segment with ileostomy and mucous fistula is often 
safer than cecostomy. 

The skin-sutured cecostomy is a satisfactory 
method of decompressing obstructions of the left 
colon, but the use of a tube cecostomy for this 
purpose is not effective, as the tube will frequently 
become obstructed with partieles of stool. 

Tube cecostomy is, however, effective in cases of 
colonic ileus or a pseudo-obstruction of the type 
seen following Caesarian section. In these cases the 
problem is not one of removing stool, but simply of 
preventing the accumulated gas from perforating the 
cecum. The same can often be accomplished also by 
a skilled colonoscopist. It is a self-limiting condition; 
spontaneous remission occurs after 4- 7 days. The 
tube cecostomy heals following the removal of the 
tube; the major disadvantage of the skin-sutured 
cecostomy is that a formal operation for elosure is 
necessary later. 

Preoperative Preparation 
Perioperative antibiotics 

Nasogastric suction 

Fluid resuscitation 

Pitfalls and Danger Points 

A cecostomy introduces the danger that fecal matter 
may spill into the peritoneal cavity. 

Operative Strategy 
In the attempt to avoid fecal contamination of the 
abdominal cavity during this operation, the cecum 
may be sutured to the externaioblique aponeurosis 
before being incised. 

Operative Technique 
Skin-Sutured Cecostomy 
Incision 
Make a transverse incision about 4-5 cm long over 
McBurney's point and carry it in the same line 
through the skin, extern al oblique aponeurosis, in
ternal oblique, and transversus museles, as well as 
through the peritoneum. Do not attempt to split the 
museles along the line of their fibers. 

Exploration of Cecum 
Rule out patches of necrosis in areas beyond the line 
of incision by carefully exploring the cecum. To 
accomplish this without the danger of rupturing the 
cecum, insert a 16-gauge needle attached to an 
empty 50-cc syringe, which will release some of the 
pressure. After this has been accomplished, elose 
the puncture wound with a fine suture. Elevate 
the abdominal wall with a retractor to expose the 
anterior and lateral walls of the cecum. If the ex
pos ure is inadequate, make a larger incision. If a 
necrotic patch of cecum can be identified, this is the 
area that should be selected for the cecostomy, for it 
enables the surgeon to excise the necrotic patch 
during the procedure. 
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Fig.48-1 . 

Cecal Fixation 
Suture the wall of the cecum to the externaIoblique 
aponeurosis with a continuous 4-0 PG suture on a 
fine needle, so as to prevent any fecal spillage from 
reaching the peritoneal cavity (Fig. 48-1). 

Fig.48-2. 

Ifthe incision in the externaioblique aponeurosis 
is longer than 4-5 cm, narrow it with several PG 
sutures. Narrow the skin incision also to the same 
length with several fine PG subcuticular sutures. 

Mucocutaneous Suture 
Make a transverse incision in the anterior wall ofthe 
cecum 4 cm long (Fig. 48-2) and aspirate liquid 
stool and gas . Then suture the full thickness of the 
cecal wall to the subcuticular layer ofthe skin with a 
continuous or interrupted suture of 4-0 PG on an 
atraumatic needle (Fig. 48-3). Place a properly 
fitted ileostomy bag over the cecostomy at the con
clusion of the operation. 

Tube Cecostomy 
The abdominal incision and the exploration of the 
cecum for a tube cecostomy are identical to those 
done for a skin-sutured cecostomy. Insert a purse
string suture in a circular fashion on the anterior 
wall of the cecum, using 3-0 atraumatic PG. The 
diameter of the cirele should be 1.5 cm. Insert a 
second purse-string outside the first, using the same 
suture material. Then make a stab wound in the 
middle of the purse-string; insert a 36F soft-rubber 
tube into the purse-string and for about 5 or 6 cm 
into the ascending colon. Tie the first purse-string 
around the rubber tube; then tie the second purse
string so as to invert the first . It is helpful if several 
large side holes have been cut first in the distal 
3-4 cm of the rubber tube. 

Select a si te about 3 cm above the incision for a 
stab wound. Bring out the rubber tube through this 
stab wound and suture the cecum to the peritoneum 
around the stab wound. Use four interrupted 3-0 
PG atraumatic sutures to keep the peritoneal cavity 
free of any fecal matter that may leak around the 
tube. 

Glose the abdominal incision in a single layer by 
the modified Smead-Jones technique, using inter
rupted 1-0 PDS sutures. Do not elose the skin 
wound; insert several 4-0 nylon interrupted skin 
sutures, which will be tied 3-5 days after operation. 

Fig.48-3. 



Postoperative Care 

Manage the skin-sutured cecostomy in the operating 
room by applying an adhesive-backed ileostomy
type disposable plastic appliance to it. 

The tube cecostomy requires repeated irrigation 
with saline to prevent it from being plugged by fecal 
particles. It may be removed after the tenth post
operative day if it is no longer needed. 
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Complications 
The major postoperative complication of this 
procedure is peristomal sepsis, for the possibility of 
bacterial contamination of the abdominal incision 
cannot be completely eliminated. Nevertheless, 
peristomal sepsis is much less common than one 
would anticipate in an operation of this type. 



49 Transverse Colostomy 

Indications 

Relief of obstruction due to lesions of left colon 

Diversion of fecal stream 

Complementary to left colon anastomosis 

Preoperative Preparation 
Before performing a colostomy for colon obstruction, 
do a barium colon enema X ray to confirm the 
diagnosis and rule out such causes of obstruction 
as fecal impaction: use preoperative Hat X ray of 
abdomen to identify position of transverse colon 
relative to a fixed point, such as a coin placed over 
the umbilicus 

Fluid restitution 

Nasogastric tube 

Perioperative antibiotics 

Pitfalls and Danger Points 
Performing colostomy in error for diagnoses such as 
fecal impaction or pseudo-obstruction 

Be certain the "ostomy" is, in fact, being constructed 
in transverse colon (we are aware of cases in which 
procedure was performed erroneously in sigmoid 
colon and, in one instance, in gastric antrum!) 

In advanced colon obstruction, be aware of possi
bility of impending rupture of cecum, for which 
transverse colostomy is an inadequate operation 
unless the cecum is seen to be viable 

Operative Strategy 

Impending Rupture of Cecum 
In routine cases of left colon obstruction, with the 
diagnosis confirmed by barium enema X ray, the 
colon may be approached through a small transverse 
incision in the right rectus muscle. This incision 
should be made for the colostomy alone: the rest of 
the abdominal cavity does not have to be explored. 
Exceptions to this policy should be made for patients 
who suffer a sigmoid volvulus, who are suspected of 
having ischemic colitis or perforation, and in whom 
an advanced obstruction threatens an impending 
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rupture of the cecum. Impending rupture should 
be suspected when the diameter of the cecum, 
measured on the Hat abdominal X ray, is in the 
10-12 cm range, and especially when the patient 
demonstrates right lower quadrant tenderness. In 
such cases, direct inspection of the cecum is manda
tory. This may be accomplished with a midline 
laparotomy incision or a transverse right lower 
quadrant incision made over the cecum. If tears 
of the serosa can be seen, cecostomy should be 
performed. Ifthere is an area ofimpending necrosis, 
this should be excised and the defect in the cecum 
converted to a skin-sutured cutaneous cecostomy 
(see Chap. 48). This provides satisfactory decom
pression of the obstnlcted colon while it eliminates 
the possibility of cecal rupture. 

Importance of Immediate 
Maturation of Colostomy 
With the discovery in 1951-52 by Patey and Brooke 
that fixing the bowel mucosa in apposition to the 
dermal epithelium eliminates serositis, the tradi
tional loop colostomy over a glass rod became an 
obsolete operation. It became obsolete for a number 
of reasons: 

1) Exteriorization of the posterior wall of the trans
verse colon over a glass rod requires more dis
section as weIl as a Ion ger incision than does a 
matured colostomy. 

2) Exposure of the outer surface of the bowel outside 
the body results in marked serositis, manifested 
by much edema and inHammation. 

3) Closure of the colostomy has to be delayed for at 
least 4-6 weeks to permit the serositis and edema 
to subside. When the colostomy is eventuaIly 
closed, the fibrosis, which foIlows the serositis, 
often mandates a formal resection of the 
colostomy, followed by an anastomosis. A 
colostomy that has been immediately matured by 
skin sutures, however, may be closed at any time. 
The need for resection and anastomosis foIlowing 
the latter technique is rare. 

4) The bulky nature of the loop colos tomy over a glass 
rod makes it difficult to manage. Application of a 
colostomy bag is often followed by leakage. On 



the other hand, the matured colostomy is fitted 
with an appliance in the operating room, making 
postoperative management far simpler. 

Though it would appear that contamination of 
the subcutaneous tissues by fecal spillage during 
the act of suturing the mucosa to the skin would 
invariably lead to subcutaneous abscess, this has 
rarely occurred. Since 1961 we have been quite 
satisfied using the mucocutaneous suture technique 
for all colostomies. 

Diversion of Fecal Stream 
Contrary to widespread medical opinion, It IS not 
necessary to construct a double-barreled colostomy, 
including complete transection of the colon, in order 
to divert the stool from entering the left colon. We 
agree with Turnbull and Weakley that if a 5-cm 
longitudinal incision is made on the antimesenteric 
wall of the transverse colon and is followed by 
immediate maturation, fecal diversion is accom
plished even in the absence of a supporting glass rod. 
Fecal diversion is accomplished with this operation 
because the long incision in the colon permits the 
posterior wall to prolapse. This in efTect results 
functionally in separate distal and proximal stomas. 

It should be remembered, however, that in the 
presence of spreading peritonitis from perforated 
sigmoid diverticulitis, no type of trans verse colos
tomy can prevent the column of stool situated be
tween the colostomy and the sigmoid perforation 
from passing through the point of leakage and per
petuating sepsis. In cases such as these, immediate 
resection with end colostomy and mucous fistula is the only 
operation that will prevent further fecalleakage. 

Operative Technique 
Incision 
Make a trans verse inClSlOn over the middle and 
lateral thirds of the upper right rectus muscle (Fig. 
49-1). The length of the skin incision, ideally, 
would equal the length ofthe longitudinal incision to 
be made in the colon (5-6cm). To accomplish this, 
it is necessary to identify the level at wh ich the 
transverse colon crosses the path of the right rectus 
muscle. This may be done by apreoperative Hat X 
ray of the abdomen, followed by confirrnation by 
percussion of the upper abdomen in the operating 
room. Make the transverse incision sufficiently long 
to accomplish accurate identification of the trans
verse colon. The incision should be partially closed 
subsequently, leaving a 5-cm gap to accommodate 
the colostomy. 
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Fig.49-1 

When the transverse colostomy is to precede a 
subsequent laparotomy for the removal of colon 
pathology, begin the transverse incision 2 cm to the 
right of the midline and extend it laterally. If this is 
done, the colostomy will not prevent the surgeon 
from using a long midline incision for the second 
stage of the operation. 

After the skin incision is made, incise the anterior 
rectus fascia with a scalpel. Insert a Kelly hemostat 
between the muscle belly and the posterior rectus 
sheath. Incise the rectus muscle transversely over 
the hemostat with the coagulating electrocautery for 
a distance of 6 cm. Then enter the abdomen in the 
usual manner by incising the posterior rectus sheath 
and peritoneum. 

Identification of Transverse Colon 
Even though the trans verse colon is covered by 
omenturn, in the average patient the omenturn is 
thin enough so that the colon can be seen through it. 
Positive identification can be made by observing the 
taenia. The omen turn should be divided for 6-7 crn 
over the colon. If colon is not clearly visible, extend 
the length of the incisioll. 

Exteriorize the omen turn and draw it in a ce
phalad direction; its undersurface will lead to its 
junction with the transverse colon. At this point 
make a window in the overlying omenturn so that 
the transverse colon may protrude through the in
cision. Then replace the omen turn into the abdomen. 
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Fig. 49-2 

Immediate Maturation of Colostomy 
In patients who undergo operations for colon ob
struction, the transverse colon is often so tensely 
distended that it is difficult to extract the anterior 
wall of the colon from the abdominal cavity without 
causing damage. To solve this problem, apply two 
Babcock elamps 2 cm apart to the anterior wall of 
the transverse colon. Insert a No. 16 needle, attached 
to a low-pressure suction line, into the colon between 
the Babcock elamps (Fig. 49-2) . After the gas has 
been allowed to es cape through the needle, the colon 
can be exteriorized easily. 

At this point, Turnbull and Weakley insert a 
layer of chromic catgut sutures between the serosa 
of the colon and either the anterior rectus sheath 
or the deep subcutaneous fascia . We have omitted 
this step and have not discerned any ill effect from 
the omission. 

Fig. 49-3 

Fig. 49-4 

The incision in the abdominal wall should be 
about 6 cm long. If it is longer than 6 cm, then 
elose the lateral portion with interrupted No. 1 PDS 
sutures of the Smead-Jones type. Use interrupted 
4-0 nylon skin sutures to shorten the skin incision 
appropriately. 

Immediate maturation can be accomplished by 
making an incision, 5-6 cm long, longitudinally 
along the anterior wall of the colon, preferably in the 
taenia (Fig. 49-3). Aspirate the bowel gas . Irrigate 
the operative field with 0.1 % kanamycin solution. 
Then suture the fuH thickness of the colon wall to the 
subcuticular layer of the skin with 4-0 PG sutures, 
either interrupted or continuous (Fig. 49-4). Attach 
a disposable ileostomy or colostomy bag to the 
colostomy. 

Modification of Technique 
U sing Glass Rod 
We prefer not to interrupt the suture li ne between 
the colon and skin by the use of a glass rod. In 
markedly obese patients who have a short mesentery, 
a modified glass rod technique may be used to 
prevent retraction while it keeps the colocutaneous 
suture li ne intact. This may be accomplished by the 
technique of Turnbull and Weakley. Make a stab 
wound through the skin at a point about 4cm caudal 
to the midpoint of the proposed colostomy. By blunt 
dissection pass a glass or plastic rod between the 
subcutaneous fat and the anterior rectus fascia, 
going in a cephalad direction. Pass the rod deep to 
the colon and have it emerge from a second stab 
wound 4cm cephalad to the colostomy (Fig. 49-5). 
This technique permits the subcutaneous fat to be 
protected from postoperative contamination by stoo!. 
It also simplifies the application of the colostomy 
bag. 



Fig.49-5 
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One alternative to the solid rod is a Silastic tube, 
6 mm in diameter. We prefer this because it 
produces minimal inftammatory tissue response. 
However, since the Silastic tube is soft, it has to be· 
fixed to the skin of the two stab wounds with nylon 
sutures. 

Postoperative Care 

In the operating room apply a plastic disposable 
adhesive-type colostomy bag, with a karaya gum 
facing or Stomahesive disc to the colostomy 

Nasogastric suction until colostomy functions 

Complications 

Peristomal sepsIs is surprisingly uncommon. 
Treatment requires local incision and drainage. 
Massive sepsis would require moving the colostomy 
to another site. 
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50 Closure ofTemporary Colostomy 

Concept: When to Close a 
Colostomy 
There are reports in the surgicalliterature-Wheeler 
and Barker, Knox et al. , and Yaiko et al. among 
them-describing many complications and even 
mortality following operations for closure of a colos
tomy. In many instances it is emphasized that the 
complications are more numerous when a colostomy 
is closed before 30-90 days have passed after the 
formation of the colostomy. On the other hand, we 
have had excellent results even when colostomies 
were closed 2-3 weeks after the initial operation. 
The discrepancy exists because all of our colostomies 
were immediately matured by mucocutaneous su
ture. Most of the authors who report complications 
from colostomy closure and who require the passage 
of 30-90 days to make closure safer do a loop 
colostomy over a glass rod. If immediate mucocu
taneous suture is not done, several weeks must 
elapse before granulation and contraction results in 
spontaneous maturation of the colostomy. Because 
this type of colostomy often is accompanied by con
siderable fibrosis and inftammation, the surgeon 
should indeed wait 60-90 days before attempting 
closure. Turnbull and Weakley agree that when 
the colostomy has been matured by mucocutaneous 
suture at the initial operation, the colostomy closure 
may take place whenever indicated by the patient's 
condition. Also, in our experience the matured colos
tomy can generally be closed without the need to 
resect and anastomose a segment of colon. 

The absence of distal obstruction in the colon is 
another requirement for safe closure of a colostomy. 
This should be confirmed by a barium colon enema 
X ray or colonoscopy before colostomy closure. 

Preoperative Preparation 
Barium colon enema X ray to demonstrate patency 
of distal colon 

Nasogastric tube 

Routine mechanical and antibiotic bowel prepar
ation (see Chap. 34); in addition, carry out saline 
irrigations of inactivated left colon segment 

Perioperative systemic antibiotics 
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Pitfalls and Danger Points 
Suture-line leak 

Intra-abdominal abscess 

Wound abscess 

Operative Strategy 
Suture-line leakage can follow when traumatized or 
devascularized colon tissue is used in the closure. 
Another common cause of leakage is tension on the 
suture line due to inadequate lysis of the adhesions 
between the transverse colon and surrounding struc
tures. To avoid these complications a sufficient 
segment of trans verse colon must be freed of all 
surrounding adhesions. If necessary, the incision in 
the abdominal wall should be enlarged to provide 
exposure. Ifthe tissue in the vicinity ofthe colostomy 
has been devascularized by operative trauma, do not 
hesitate to resect a segment of bowel and perform 
an end-to-end anastomosis instead of a local recon
struction. Proper suturing or stapling of healthy 
colon tissue-minimizing fecal contamination
combined with local antibiotic irrigation helps 
prevent formation of abscesses. 

Infection of the operative incision is rather com
mon following colostomy closure. This is in part the 
result of failure to minimize the bacterial inoculum 
into the wound. Another phenomenon that con
tributes to wound infection is the retraction of sub
cutaneous fat that occurs around the colostomy. 
This can produce a gap between the fascia and the 
epidermis when the skin is sutured closed. If the fat 
has retracted, the skin should be left open at the 
conclusion of the operation. 

Operative Technique 
Incision 
Occlude the colostomy by inserting a small gauze 
packing moistened with povidone-iodine solution. 
Make an incision in the skin around the colostomy 
3-4 mm from the mucocutaneous junction (Fig. 50-
I). Continue this in cis ion parallel to the mucocu
taneous junction until the entire colostomy has been 
encircled. Applying three Allis clamps to the lips of 



the defect in the colon expedites this dissection and 
helps prevent contamination. Deepen the incision 
by scalpel dissection until the seromuscular coat of 
colon can be identified. Then separate the serosa 
and surrounding subcutaneous fat by Metzenbaum
scissors disseetion (Fig. 50-2). This dissection 
should be carried out with meticulous care in order 
to avoid trauma to the colon wall. Carry down the 
dissection to the point where the colon meets the 
anterior rectus fascia. 

Fascial Dissection 
Identify the fascial ring and use a scalpel to dissect 
the subcutaneous fat off the anterior wall of the 
fascia for a width of 1-2 cm, until a clean rim of 
fascia is visible all around the colostomy. Then 
disect the colon away from the fascial ring until the 
peritoneal cavity is entered. 

Peritoneal Dissection 
Once the peritoneal cavity has been identified, it is 
often possible to insert the index finger and gently 
dissect the transverse colon away from the adjoining 
peritoneal attachments. Under the guidance of the 
index finger, separate the remainder of the colon 
from its attachments to the anterior abdominal wall. 
This can often be accomplished without appreciably 
enlarging the defect in the abdominal wall. However, 
if any difficulty whatever is encountered in freeing 

Fig. 50-1 

the adhesions between the colon and peritoneum, Fig. 50-2 
extend the incision laterally by dividing the re-
mainder ofthe rectus muscle with the electrocautery 
for a distance adequate to accomplish the dissection 
safely. 

Closure of Colon Defect by Suture 
After the colostomy has been freed from all attach
ments for a distance of 5-6 cm (Fig. 50-3), detach 
the rim of skin from the colon. Carefully inspect the 
wall of the colon for injury. A few small superficial 
patches of seros al damage are of no significance 
as long as they are not accompanied by devascular
ization. In most cases, merely freshening the edge 
of the colostomy by excising a rim of 3-4 mm of 
scarred colon will reveal healthy tissue. 

The colon wall should now be of relatively normal 
thickness. In these cases, the colostomy defect, which 
resulted from a longitudinal in cis ion in the trans
verse colon at the initial operation, should be closed 
in a transverse direction. Initiate an inverting stitch 
of 4-0 PG on an atraumatic curved needle at the 
caudal margin of the colonic defect and pursue it as 
a continuous Connell or continuous Cushing sutureFig. 50-3 
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438 Closure of Temporary Colostomy 

Fig.50-4 

to the midpoint of the defect (Fig. 50-4) . Then 
initiate a second suture of the same material on the 
cephalad margin ofthe defect and continue it also to 
the midpoint. Terminate the suture line here (Fig. 
50-4) . Then invert this layer with another layer 
of interrupted 4-0 silk atraumatic seromuscular 
Lembert sutures (Fig. 50-5). Because of the trans
verse direction of the suture line, the lumen of the 
colon is quite commodious at the conc1usion of the 

Fig. 50-5 

c1osure. There should be no tension whatever on this 
suture line. Finally, irrigate with a dilute antibiotic 
solution and reduce the colon into the abdominal 
cavity. 

Closure of Colonic Defect by Staples 
Ifthe colon wall is not so thick that compressing it to 
2 mm will produce necrosis , stapling is an excellent 
method of closing the colon defect. Align the defect 
so that the closure can take place in a transverse 
direction. Place a single guy suture to mark the 
midpoint of the transverse closure (Fig. 50-6) and 
apply Allis clamps to approximate the colon staple 
line with the bowel wall in eversion . 

Carry out stapling by triangulation with two 
applications of the TA-55 device. First, in the TA-55 
device grasp the everted mucosa supported by the 
Allis c1amps on the caudal aspect of the defect and 
the guy suture. Fire the staples and use a Mayo 
scissors to excise the redundant everted mucosa 
flush with the stapler. Leave the guy suture at the 
midpoint of the closure intact. 

Make the final application of the TA-55 as the 
device is positioned deep to the Allis clamps on the 
cephalad portion of the defect (Fig. 50-7) . It is 
important to position the guy suture so as to inc1ude 
the previous staple li ne in this second li ne of staples, 
assuring that no gap will exist between the two 
staple lines. Then fire the staples. Remove any re
dundant mucosa by excising it with Mayo scissors 
flush with the stapler. Lightly electrocoagulate the 
everted mucosa. Carefully inspect the integrity ofthe 
staple line to ins ure that proper B formation has 
taken place. It is important, especially with stapling, 
to ascertain that no tension is exerted on the closure. 

Fig.50-6 



Resection and Anastomosis of 
Colostomy 
Whenever the tissue is of inadequate quality for 
elosing, the incision in the abdominal wall must be 
enlarged and resection of a segment of colon carried 
out. A sufficient section of the right transverse colon 
must also be mobilized. Occasionally, the hepatic 
flexure will have to be freed from the abdominal wall 
too. Dissect the omentum off the transverse colon 
both proximal and distal to the defect. After the 
proximal and distal segments ofthe colon have been 
sufficiently mobilized and the traumatized tissue 
excised, end-to-end anastomosis can be constructed 
by the usual two-layer technique (see Figs. 37-16 
through 37-24). Alternatively, a functional end-to
end colocolonic anastomosis may be constructed by 
the stapling technique (see Figs. 37-33 through 
37-36). 

Closure of Abdominal Wall 
Irrigate the area with a dilute antibiotic solution 
and apply an Allis elamp to the midpoint of the 
abdominal wall on the caudal and cephalad aspects 
of the wound. Then elose the incision by the modi
fied Smead-Jones technique (see Chap. 5). 

Management of Skin Wound 
Frequently the colostomy can be elosed without 
enlarging the skin incision, which was no longer 
than 5-6 cm. In such cases we simply insert a loose 
packing of gauze into the subcutaneous space, which 
we allow to heal by granulation and contraction. If 
desired, several interrupted vertical mattress sutures 
of nylon may be inserted; but do not tie them 
until the eighth or tenth postoperative day. The 
subcutaneous tissue should be kept. separated with 
moist gauze packing. There is a high incidence of 
wound infection following primary elosure of the 
skin. To avoid it, the surgeon must eliminate bacter
ial contamination or leave the skin open. 

Postoperative Care 
Nasogastric suction if necessary 

Systemic antibiotics are not continued beyond the 
perioperative period unless there was a serious de
gree of wound contamination during surgery 

Fig.50-7 

Complications 
W ound infection 

Abdominal abscess 

Colocutaneous fistula 
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51 Operations for Colonic Diverticulitis 

Indications 

Elective 

Recurrent diverticulitis 

Colovesical fistula 

Urgent 

Diverticular abscess or phlegmon, unresponsive to 
medical management 

Complete colon obstruction 

Suspicion of coexistent carcinoma 

Emergent 

Spreading or generalized peritonitis 

Massive colonic hemorrhage 

Concept: Selection of Operation 

Management of Typical Acute 
Diverticulitis 
The typical case of acute sigmoid diverticulitis ap
pears with fever, leukocytosis, and pain and tender
ness in the left lower quadrant. The patient may or 
may not have a palpable mass in the lower abdomen 
or in the pelvis. The best imaging technique for 
diagnosing a diverticulitis phlegmon is computed 
tomography. Initial therapy depends upon intra
venous antibiotics and nasogastric suction. After 
2-3 days the patient is much improved. Tenderness 
and fever will diminish. By the end of a week the 
pelvic or abdominal mass may no longer be palpable. 
After three weeks a barium colon enema radio
graphie study may be performed. If this is the 
patient's first attack, surgery is not generally in
dicated unless the X ray shows an extravasation of 
contrast material outside the lumen of the colon. 

On the other hand, if the patient's toxicity and 
physical findings advance despite 2-3 days ofinten
sive therapy, perform an immediate CT scan. If this 
scan demonstrates a localized abscess that can 
safely be drained by inserting a percutaneous CT
guided catheter, emergency surgery may be avoided 
in favor of a one-stage resection 4- 7 days later. 
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It should be emphasized that in the vast majority 
of cases acute diverticulitis is caused by intramural 
and pericolonic cellulitis (phlegmon) rather than a 
collection of pus (abscess). For this reason many 
cases of severe acute diverticulitis respond to con
servative therapy. In many patients, not only does 
conservative therapy often avoid the need for 
surgery, it enables the surgeon to perform a one-stage 
resection at a time of election instead of the tradi
tional two-three-stage procedure. 

In those patients for whom conservative therapy 
has failed, performance of a proximal colostomy and 
local drainage will prove inadequate for the control 
of spreading sepsis, according to Alexander-Williams 
and Eng et al. Because of the column of stool in the 
left colon situated between the colostomy and the 
perforation, the progression of sepsis is likely if there 
is a continuing leak. Also, the surgeon may fail to 
identify a retro or intermesenteric abscess. In these 
patients the preferred operation is either a Hartmann 
or a sigmoid resection with exteriorization of the 
proximal segment as an end colostomy and the distal 
segment as a mucous fistula. 

Obviously, when acute diverticulitis presents 
initially with signs of extensive or generalized peri
tonitis, an operation should be performed on an 
emergency basis immediately following the admin
istration of antibiotics and fluids. 

Elective Left Colon Resection with 
Anastomosis, One Stage 
Patients who have recovered from an attack of acute 
diverticulitis may undergo primary resection as 
early as 1-3 weeks following the attack, provided all 
the signs oflocal inflammation have receded rapidly. 
Many surgeons prefer to delay the operation for 3 
months. Delay for aperiod of time longer than 3 
months appears to be ofno incremental value, as the 
operation does not become technically easier with 
the passage of additional time. 

If a reading of the X rays raises the suspicion 
of carcinoma, either operate within 3 weeks following 
the attack or rule out carcinoma by colonoscopy. 



Transverse Colostomy for Complete 
Colon Obstruction 
A few patients who have diverticulitis present with 
signs of a complete obstruction. In the absence of 
localized tenderness, fever, and leukocytosis, these 
patients can be treated the same way as those having 
an obstrction due to carcinoma: a simple trans verse 
colostomy can be performed on them as the first 
stage of a three-stage operation. If on physical 
examination there are also local findings of acute 
inflammation, a midline incision should be made 
and the sigmoid colon explored and eval~ated. 

If preoperative abdominal X rays disclose evi
dence of complete small bowel obstruction, laparot
omy should be performed to mobilize the segment 
ofthe small bowel adhe~ent to the diverticular mass. 

Emergent Operation for Massive 
Colonic Hemorrhage 
Massive colonic hemorrhage is an uncommon com
plication of diverticulosis. Many cases of colonic 
hemorrhage, previously attributed to diverticulosis, 
have proved on arteriography to be due to angio
dysplasia in the cecum. Arteriography mayaiso 
identify the point of bleeding in cases of diffuse 
diverticulosis. In such cases the intra-arterial ad
ministration of vasopressin often controls bleeding 
and avoids the need for emergency surgery. 

For uncontrolled colonic hemorrhage immediate 
subtotal colectomy is indicated, with a side-to
end anastomosis between the terminal ileum and 
rectosigmoid (see Chap. 43). 

Colovesical Fistula 
When a colovesical fistula develops as the result 
of sigmoid diverticulitis having eroded into the 
bladder, if proper preoperative preparation is carried 
out it is gene rally possible to perform a primary 
resection of the diseased sigmoid, including imme
diate anastomosis. The fibrotic area in the bladder is 
generally small in diameter and may be excised 
and repaired by a primary closure of the bladder 
accompanied by constant bladder drainage with a 
large Foley catheter. 

Summary 
At present there is no indication for a diverting 
transverse colostomy and simple drainage of acute 
diverticulitis. Many of the patients who in previous 
years underwent the three-stage operation are now 
treated conservatively. This permits a primary re
section and anastomosis 1-3 weeks later. 

Patients who have generalized or advancing 
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peritonitis are best treated by an emergency resection 
of the diseased sigmoid, wh ich eliminates the feeding 
focus of the sepsis. This should be accompanied by a 
colostomy and a mucous fistula or a Hartmann 
pouch. This operation often is indicated also for 
those patients who have failed to respond to con
servative management. In these patients, routinely 
thrusting a drain in the left lower quadrant and 
making a diverting colostomy will fail to arrest the 
sepsis in many of such cases. 

Preoperative Preparation 

(See Chap. 34.) 

Primary Resection and 
Anastomosis 

Operative Strategy 
The operative technique for the resection of the left 
colon and for the anastomosis is similar to that 
described for left colectomy for carcinoma-but with 
a number of important exceptions. 

Because there is no need to perform a high lymph
ovascular dissection in the absence of cancer, the 
mesentery may be divided at a point much closer to 
the bowel, unless the mesentery is so inflamed and 
edematous that it cannot hold ligatures. 

In most cases it is not necessary to elevate the 
rectum from the presacral space, as this area is 
rarely the site of diverticula. The anastomosis can be 
done at the prornontory of the sacrum. 

Though it is important to remove the greatest 
concentration of diverticula, in an elderly patient it 
is not necessary to do an extensive colectomy just 
because there are same innocent diverticula in the 
ascending or transverse colon. At the site selected for 
anastomosis, however, there should be no diverticula 
or any gross muscle hypertrophy. 

Primary anastomosis should be performed only if 
the proximal and distal bowel segments selected for 
anastomosis are free of cellulitis and of marked 
muscle hypertrophy. Also, if an abscess has been 
encountered in the pelvis, so that the anastomosis 
williie on the wall of an evacuated abscess cavity, it 
is wiser to delay the anastomosis for a second-stage 
operation. 

Operative Technique 
Incision 
Make a midline incision from the upper epigastrium 
to the pubis. 
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Liberation of Sigmoid and 
LeftColon 
Initiate the dissection in the region of the upper 
descending colon by incising the peritoneum in the 
paracolic gutter. Then insert the left hand behind 
the colon (Fig. 51-I), in an area above the diverti
culitis, to elevate the mesocolon. Continue the in
cision in the paracolic peritoneum down to the 
descending colon and sigmoid to the brim of the 
pelvis. 

At this point, to safeguard the left ureter from 
damage, it is essential to locate it in the upper 
portion of the dissection, where the absence of in
ftammation simplifies its identification. Then trace 
the ureter down into the pelvis. It may have to be 
dissected off an area offibrosis in the sigmoid. When 
this dissection has been completed, the sigmoid 1S 

free down to the promontory of the sacrum. 

Fig.51-1 

Division of Mesocolon 
In the elective case the mesentery generally may be 
divided serially between Kelly hemostats at a point 
no more than 4-6 cm from the bowel wall (Fig. 
51-1). Initiate the line of division at a point on the 
left colon that is free of pathology. This sometimes 
requires the liberation of the splenic ftexure and 
distal transverse colon. Continue the dissection 
to the rectosigmoid. Remove the specimen after 
applying Allen clamps. 

Anastomosis 
Perform an open type of anastomosis, either in one 
layer or two layers, or by stapling as described in 
Chap. 37 (Figs. 37-10 through 37-36). In a rare 
case it may be necessary to make the anastomosis at 
a lower level, where the ampulla of the rectum is 
significantly larger in diameter than the proximal 
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colon. In that case a side-to-end Baker anastomosis 
is preferable, as described in Chap. 39 (see Figs. 
39-10 through 39-20). 

At frequent intervals during the above disseetion 
and during the anastomosis, irrigate the abdominal 
and pelvic cavities with an antibiotic solution. 

Abdominal Closure 
In the absence of any intra-abdominal or pelvic 
abscesses, elose the abdomen in the usual fashion 
(see Chap. 5), using no intraperitoneal drains. 

Primary Resection, End 
Colostomy with Mucous 
Fistula 

Operative Strategy and Technique 
After the sigmoid colon has been liberated, but 
before complete division of the mesentery, it is im
portant to decide whether or not to perform an 
immediate anastomosis. If a residual abscess has 
been encountered in the pelvis, where the anas
tomosis is to be made, then anastomosis should be 
delayed until a second-stage operation is performed. 
A small collection of pus behind the colon is not a 
contraindication to primary anastomosis, provided 
that the proximal and distal bowel are normal and 
that the anastomosis will not be situated adjacent to 
the wall of a pelvic abscess. The vicinity of the 
anastomosis should be essentially elean. 

If it is decided to delay the anastomosis for a 
second stage, then it is not necessary to excise every 
bit of inftamed bowel, as this frequentiy requires a 
Hartmann pouch at the site of the rectosigmoid 
transection and makes the second stage more difficult 
than if a mucous fistula can be constructed. In 
almost every case, proper planning of the operation 
will permit the exteriorization of the distal sigmoid 
as a mucous fistula, which can be brought out 
through the lower margin of the midline incision 
after a De Martel or other elamp is applied (Fig. 
51-2). Divide the mesocolon so as to preserve the 
vascularity of the mucous fistula. Then bring out an 
uninftamed area of the descending colon as an end 
colostomy through aseparate in cis ion in the lateral 
portion of the left rectus museIe and excise the 
intervening . diseased colon. The second stage of 
this operation, with removal of the colostomy and 
mucous fistula and anastomosis of the descending 
colon to the rectosigmoid, may be carried out after a 

Emergency Sigmoid 
Colectomy with End 
Colostomy and 
Hartmann's Pouch 

Indications 
For patients suffering generalized or spreading peri
tonitis secondary to perforated sigmoid diverticulitis, 
a conservative approach, with diverting transverse 
colostomy and local drainage, carries a mortality 
of more than 50%. Immediate excision of the per
forated bowel is necessary to remove the focus of 
sepsis. Following this excision the preferred Pro
cedure is a mucous fistula and end colostomy. 
However, if excising the perforated portion of the 

delay ofseveral weeks. Fig.51-2 
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sigmoid leaves an insufficient amount of distal 
bowel with which to form a mucous fistula, then 
Hartmann's operation is indicated. It is not wise 
to attempt to make a mucous fistula by extensive 
presacral disseetion, in the hope of lengthening the 
distal segment, as this only opens new planes to 
potential sepsis. 

Preoperative Preparation 
Preoperative preparation primarily involves rapid 
resuscitative measures using intravenous fluids, 
blood, and antibiotics, as some patients are admitted 
to the hospital in septic shock. Complete colon pre
paration may not be possible but many patients 
may be given a modified dose of Golytely for colon 
cleansing. Nasogastric suction and bladder drainage 
with a Foley catheter should be instituted. 

Operative Technique 
Ineision and Liberation of Left 
Colon 
The steps for the incision and the liberation of the 
left colon are identical to those described above. It is 

Fig.51-3 

essential to find the proper retromesenteric plane by 
initiating the disseetion above the area of maximal 
inflammation. On ce this has been achieved, with 
the left hand elevate the sigmoid colon and the 
diseased mesocolon-which is generally the site of a 
phlegmon-so that the left paracolic peritoneum 
may be incised safely (see Fig. 51-I). Again, it is 
essential to identify the left ureter in the upper 
abdomen in order to safeguard it from damage. 
There sometimes is a considerable amount of blood 
oozing from the retroperitoneal disseetion, but this 
can often be controlled by moist gauze packs while 
the dissection continues. After the left colon has 
been liberated, divide the mesentery serially between 
hemostats, as above. 

Hartmann's Pouch 
Often in acute diverticulitis the rectosigmoid is not 
involved to a great extent in the inflammatory 
process. Mesenteric dissection should be terminated 
at this point. If the thickness of the rectosigmoid is 
not excessive, occlude it by an application of the 
TA-55 stapler. In the presence of mild or moderate 
thickening, use the 4.8-mmstaples. Place an Allen 
clamp on the specimen side of the sigmoid and 
divide the bowel flush with the stapler. After the 
stapling device is removed there should be slight 
oozing of blood through the staples, wh ich is 
evidence that excessively thickened tissue has not 
been necrotized by using the stapling technique on it 
(Fig.51-3). 

If the tissue is so thick that compression to 2 mm 
by the stapling device will result in necrosis, then the 
technique is contraindicated and the rectal stump 
should be closed by a continuous layer of locked 
sutures of 3-0 PG. Invert this layer with a second 
layer of continuous 3-0 PG Lembert sutures. Suture 
the apex of the Hartmann pouch to the pelvic fascia 
near, or if possible, higher than the prornontory of 
the sacrum, in order to prevent retraction low into 
the pelvis which would make a secondary 
anastomosis more difficult. 

End Colostomy 
U se an uninftamed area of the left colon as an end 
colostomy. In a patient who is desperately ill, the 
colostomy may be brought out through the upper 
portion of the midline incision if this will save time. 
Otherwise, bring it out through a transverse incision 
over the lateral portion of left rectus musele. The 
incision should admit two fingers. Bring out the cut 
end of the colon and immediately suture it with 4-0 
PG, either interrupted or continuous, to the 
subcuticular layer of the skin incision. 



Wound Closure 
Any rigid abscess cavities that cannot be excised 
should be managed by the insertion of sump drains 
for antibiotic irrigation and suction. If no rigid 
abscess walls have been left behind, then the 
abdomen, which has been irrigated with antibiotic 
solution at intervals during the operation, should be 
closed in the usual fashion without drainage. The 
skin can be managed by delayed primary closure. 
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52 Operation for Rectal Prolapse 
(Ripstein) 

Indications 

This operation is indicated for the management of a 
complete prolapse of the rectum. 

Preoperative Preparation 

Routine bowel preparation (see Chap. 34) 

Sigmoidoscopy 

Barium colon enema 

Foley catheter in bladder 

Perioperative antibiotics 

Concept: Selection of Operation 

For many years it was believed that massive rectal 
prolapse resulted from the weakness of the levator 
diaphragm anterior to the rectum. This hypothesis 
explained prolapse as a sliding hernia of the rec
turn through the defect in the anterior part of this 
diaphragm. Ripstein in 1965 emphasized that the 
normal rectum curves posteriorly and follows the 
contour of the sacrum, to which it is closely at
tached. Only when the rectum reaches the puborec
talis sling does it change sharply to an inferior 
direction at the anal canal. In the normal indi
vidual, straining tends to force the rectum in a 
posterior direction against the hollow of the sacrum. 
Radiological observation of barium in the rectum of 
patients who have rectal prolapse demonstrates that 
when they increase their intra-abdominal pressure, 
the rectum assurnes more of a straight-line position 
from the sacral region to the anal canal. This per
mits intussusception of the rectal wall through the 
anal musculature. It is likely that the weakness 
of the levator diaphragm is secondary to many years 
of constipation and prolapse, rather than the cause 
of prolapse. This explains how prolapse can occur in 
young patients who have strong levator musculature. 

The concept underlying the operation is the ap
plication of a permanent polypropylene mesh that 
fixes the rectum to the presacral fascia. This res tores 
the normal posterior curve of the rectum and elimi
nates intussusception and prolapse. Although an 
abdominal approach is used, Gordon and Hoexter 
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have found the mortality in over 1000 cases to be less 
than 0.5%, and the recurrence rate 2%-3%. 

This operation is indicated only in patients who 
are not also suffering from significant constipation. 
Constipated patients will do better with resection of 
the redundant sigmoid colon and colorectal anas
tomosis with sutures attaching the lateral ligaments 
of the rectum to the sacral fascia. 

For really poor-risk patients with rectal prolapse, 
a Thiersch operation may be performed, as discussed 
in Chapter 92. 

Performing a low anterior resection for massive 
rectal prolapse is effective because the postoperative 
scarring in the area of the anastomosis fixes the 
anastomosis to the presacral space. In addition, 
insert several 3-0 Tevdek sutures to attach the 
divided lateral ligaments of the rectum to the pre
sacral fascia to enhance the fixation of the lower 
rectum to the sacrum. Removing the long redundant 
sigmoid also contributes to the efficacy of this opera-

I 
1 

J 

Fig. 52-1 



tion. In expert hands, the mortality should be low, 
as reported by the group from the U niversity of 
Minnesota (Watts et al. and Frykman et al.). We 
feel this is the procedure of choice in the medically fit 
patient with rectal prolapse and associated serious 
constipation. 

Another procedure advocated for this condition is 
amputation ofthe prolapsed segment, with colorectal 
anastomosis performed outside the anal canal. The 
Altemeier procedure, perhaps in combination with 
levatorplasty, as described by Prasad and associates, 
is a good option in the elderly patient with associ
ated anorectal incontinence. 

Pitfalls and Danger Points 
Excessive constriction of rectum by the mesh, which 
may result in partial obstruction or, on rare occa
sions, erosion of mesh into lumen of rectum 

Disruption of suture line between mesh and presacral 
space 

Presacral hemorrhage 

Operative Strategy 
To prevent undue constriction of the rectum when 
the mesh is placed around it, there shouLd be sujjicient 
roorn Lift Jor the surgeon to pass two fingers behind the reeturn 
after the mesh has been fixed in place. 

The success of the Ripstein operation is not pre
dieated upon any degree 01 eonstriction of the rectum. It 
will suffice if the mesh simply prevents the rectum 
from advancing in an anterior direction away from 
the hollow of the sacrum. 

The site on the rectum selected for the placement 
of the mesh is important. The upper level of the 
mesh should be 5 cm below the prornontory of the 
sacrum. This requires opening the rectovesical or 
rectouterine peritoneum. In most cases the lateral 
ligaments of the rectum need not be divided. 

Damage to the hypogastric nerves in the presacral 
area should be avoided, especially in males, in whom 
nerve transection produces retrograde ejaculation. 

Operative Technique 

Incision 
A midline incision between the umbilicus and pubis 
provides excellent exposure in most patients. In 
young women, the operation is accompanied by 
improved cosmetic results if it is performed through 
a Pfannenstiel incision. Place the Pfannenstiel in ci
sion just inside the pubic hairline, in the crease that 
goes from one anterior superior iliac spine to the 
other (Fig. 52-I). It should be 12-15cm long. 
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Fig. 52-2 

to the anterior rectus sheath and the externaioblique 
aponeurosis. Divide the anterior rectus sheath in the 
line of the incision about 2 cm above the pubis (Fig. 
52-2). Extend the incision in the rectus sheath 
laterally in both directions into the externaioblique 
aponeurosis. Apply Allis clamps to the cephalad 
portion of this fasciallayer and bluntly dissect it off 
the underlying rectus muscles almost to the level 
of the umbilicus (Fig. 52-3). Separate the rectus 

With the scalpel, divide the subcutaneous fat down Fig. 52-3 
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muscles in the midline, exposing the preperitoneal 
fat and peritoneum. Grasp these in an area suffi
ciently cephalad to the bladder so as not to end anger 
that organ. Incise the peritoneum, open the abdo
minal cavity, and explore it for coincidental pathol
ogy. A moderate Trendelenburg position is helpful. 

Incision of Pelvic Peritoneum 
Retract the small intestine in a cephalad direction. 
Make an incision in the pelvic peritoneum beginning 
at the prornontory of the sacrum and go along the 
left side of the mesorectum down as far as the cul de 
sac. Identify the left ureter. 

Make a second incision in the peritoneum on the 
right side of the mesorectum, where the mesorectum 
meets the pelvic peritoneum. Extend this incision 
down to the cul de sac too and identify and preserve 

Fig.52-4a 

the right ureter. Join these two incisions by dividing 
the peritoneum at the depth of the rectovesical or 
rectouterine pouch, using a Metzenbaum scissors 
(see Figs. 40-2 through 40-4). Frequently, the cul 
de sac is quite deep in patients with rectal prolapse. 
Further dissection between the rectum and the pros
ta te or the vagina is generally not necessary. 

Presacral Dissection 
In cases ofrectal prolapse the rectum can be elevated 
with ease from the hollow of the sacrum. Enter the 
presacral space via a Metzenbaum dissection, a 
method similar to that described for anterior resec
tion (see Chap. 39). Take the usual precautions to 
avoid damage to the presacral veins. Inspect the 
presacral area for hemostasis, which should be per
fect before the procedure is continued. 

Application of Mesh 
Fit a section of Prolene mesh measuring 5 cm X 

10 cm or 5 cm X 12 cm into place overlying the lower 
rectum. The upper margin of the mesh should lie 
over the rectum at a point 4-5 cm below the sacral 
prornontory. Using a small Mayo needle, insert three 
interrupted sutures of 2-0 Prolene or Tevdek into 
the right margin ofthe mesh and attach the mesh to 
the sacral periosteum along a line about 1-2 cm to 
the right of the midsacral line. U se the same tech
nique to insert three interrupted sutures in the left 
lateral margin of the mesh and through the sacral 
fascia and periosteum (Fig. 52-4a). Tie none of 
these sutures yet, but apply a hemostat to each of 
them temporarily. After all six sutures have been 
inserted have the assistants draw them taut. Then 
insert two fingers between the rectum and sacrum in 
order to check the tension of the mesh, so as to 
ensure against constriction of the rectum (Fig. 
52-4b). Now tie all six sutures. Use additional 
sutures of 4-0 atraumatic Prolene or Tevdek to 
attach both the proximal and distal margins of the 
mesh to the underlying rectum so that there will be 
no possibility of the rectum sliding forward beneath 
the mesh. 

Fig.52-4b 



Fig.52-5 

Since there is a significant incidence of severe 
constipation and narrowing of the lumen by the 
mesh, Nicosia and Bass have described fixation 
of the mesh to the presacral fascia using either 
sutures or a fascial stapler. The mesh is then partially 
wrapped around and sutured to the rectum leaving 
the anterior third of the rectal circumference free to 
dilate as necessary (Figs. 52-5 and 52-6). 

Closure of Pelvic Peritoneum 
Irrigate the pelvic cavity with an antibiotic solu
tion. elose the incision in the pelvic peritoneum 
with a continuous suture of 2-0 atraumatic PG 
(Fig.52-7). 

Wound Closure 
For closure of the Pfannenstiel incision, grasp the 
peritoneum with hemostats and approximate it with 
a continuous 2-0 atraumatic PG suture. Use several 
sutures of the same materialloosely to approximate 
the rectus muscle in the midline. 

elose the transverse incision in the rectus sheath 
and externaioblique aponeurosis with interrupted 
sutures of atraumatic 2-0 PG. elose the skin with a 
continuous 4-0 PG subcuticular suture. 

Generally, no pelvic drains are necessary. If 
hemostasis is not perfect, bring a 6-mm Silastic Fig. 52-7 
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Fig.52-6 
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eatheter out from the presaeral space through a 
puneture wound in the lower abdomen and attach it 
to a closed-suetion deviee (Fig. 52-5). 

Postoperative Care and 
Complications 
Nasogastric suetion is not neeessary. 

Most patients who have a eomplete prolapse have 
suffered from years of constipation. The colon may 
require eontinued use oflaxative medieations for this 
eondition, although in some eases there is adefinite 
improvement in the patient's bowel function follow
ing the operation. 

Feeal incontinenee, as a result of many years 
of dilatation of the anal sphineters by repeated pro
lapse, is also eommon among these patients. Corree
tion of the prolapse will not automatieally eliminate 
ineontinence. This condition improves over time in 
more than 50% of patients who are plaeed on a regi
men of high fiber and muscle-strengthening exer
eises, oecasionally supplemented with biofeedbaek. 
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Fibroadenoma 

Concept: Management of 
Fibroadenoma 

Most fibroadenomas are smalI, round, freely mov
able, well-encapsulated nodules that are easily diag
nosed on physical examination and occur most often 
in women aged 15 to 30. Operation is indicated 
because some of these tumors will continue to grow, 
especially during pregnancy. Occassionally, carCl
noma may masquerade as a fibroadenoma. 

Operative Strategy 

Although most fibroadenomas are completely sur
rounded by a smooth fibrous capsule, occasionally a 
fibroadenoma of the pericanalicular type may at 
so me point be fixed to surrounding breast tissue. 
Whenever this is the case, include a narrow rim of 
normal adjacent breast in the specimen that is being 
excised. Otherwise, a local recurrence ofthe tumor is 
possible. 

Among the errors encountered in surgery for a 
fibroadenoma is the failure to locate the lesion. This 
can occur when a deep-seated tumor is being excised 
under local anesthesia. Unless the tumor is easily 
palpable and is superficial, it may not be easy to 
localize, especially when the operation is being per
formed through a cosmetic type of circumareolar 
incision at a distance from the lesion. 

A more important consideration, especially in 
cases of fibroadenomas that are large in size, is the 
possibility of overlooking the diagnosis of cystosar
coma phyllodes. This latter tumor, which may be 
malignant, often resembles a large fibroadenoma on 
physical examination. The most important charac
teristic of the cystosarcoma is a strong predilection 
for local recurrence. Therefore, whenever a fibro
adenoma exceeds 4-5 cm in diameter, suspect the 
existence of a cystosarcoma and include a l-cm shell 
of normal breast tissue in the specimen around its 
entire circumference. 

Another pitfall to be avoided is postoperative 
bleeding. Following any breast excision, do not depend 
on the pTesence of a small latex drain to compensate fOT 

inadequate hemostasis. A large hematoma may develop 
despite the use of a drain. It is essential that hemo
stasis be complete. This is gene rally a simple matter 
with careful dissection and electrocoagulation. 

Operative Technique 

Incision 
Superior cosmetic results follow the use of a cir
cumareolar incision or an incision made in the in
framammary fold. However, it is not advisable to 
dissect through a large distance of breast when 
trying to extract a fibroadenoma via one of these 
incisions. For tumors more than 2-3 cm away from 
the areola, make an incision in the line of Langer 
directly over the tumor. These lines are essentially 
circular in nature in the skin overlying the breast, 
each circle being concentric with the areola. 

Dissection 
After opening the skin, use a scalpel to carry the in
cis ion through the subcutaneous fat down to breast 
tissue. Then incise the breast tissue down to the 
lesion. Electrocoagulate each bleeding point so that 
the field remains bloodless. 

When the capsule of the fibroadenoma appears, 
incise it with a scalpel. If the fibroadenoma then 
shells out with no further attachment, the capsule 
may be left behind. If there are any attachments be
tween the fibroadenoma and the surrounding tissue, 
excise the capsule and a small rim of breast tissue 
with it. 

Repair 
If the dissection has created a deep defect in the 
breast, use PG sutures on cutting-edged needles 
to repair only the deepest portion of the defect. 
Otherwise, make no attempt to resuture the defect in 
the breast, as these sutures will often create a mass 
at the site of the repair. In the months and years 
following surgery, evaluation of the patient's breast 
on physical examination can be made extremely 
difficult by the presence of a firm mass at the site of 
the previous excision. For this reason, we generally 
leave most defects unsutured. 
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elose the skin with interrupted sutures of 5-0 
nylon. If hemostasis has been complete, no drain is 
necessary. This will help prevent venous bleeding. 

Postoperative Care 

In order to apply even press ure on the operative site, 
request that the patient wear a supportive bra over a 
bulky gauze dressing continuously for the first post
operative week. 

Postoperative Complications 

Hematoma 

Infection 

Fibrocystic Disease 

Concept: Operation versus 
Aspiration 

Solitary Mass 
A solitary cyst of the breast differs from a fibro
adenoma in that it is not as freely movable with 
respect to the surrounding breast tissue, although 
the overlying skin does move freely. Also, cystic dis
ease occurs at a later age than does fibroadenoma, 
the age incidence extending from 30 to the meno
pause. Some breast cysts give a sense of fluctuation 
when palpated, confirming the diagnosis. A breast 
mass suspected of containing a cyst should be aspi
rated using a syringe and needle. While a gauge No. 
22 ne edle is adequate in most cases, using a larger 
needle, such as a No. 18, has been reported to be 
followed by fewer cyst recurrences. If the mass 
disappears completely after the cyst has been emptied, 
no biopsy is necessary. However, if the cyst should 
refill within 3-4 weeks after aspiration, a biopsy is 
indicated. If the cyst recurs at a later date, repeat 
aspiration is acceptable treatment. Another positive 
indication for biopsy is the presence of old blood in 
the aspirate. Occasionally, a bloody tap will yield 
bright red blood together with the clear yellow fluid 
in the cyst. This event may be followed by a small 
ecchymosis in the region of the needle puncture. 
Further observation is indicated in this situation. 

If the patient has several isolated cysts, aspirate 
each of them and follow the same guidelines as 
above. Rarely will surgery be indicated if a cystic 
mass disappears after aspiration. 

Studying the cyst aspirate for cell cytology has not 
proved to be fruitful in finding cases ofbreast cancer; 
we do not perform this test in the usual case of cyst 
aspiration. 

When the presence of a cyst is suspected on a 
mammogram, a sonogram can confirm this diag
nosis. If the cyst is not palpable, and the diagnosis is 
confirmed by classical sonogram features, surgery is 
not necessary. 

Multiple Areas of Induration 
More commonly, patients with fibrocystic disease 
present with multiple areas of induration, often in 
the upper outer quadrant. These are often bilateral, 
qut one breast may demonstrate much more indu
ration than the other. Deciding which of these pa
tients needs a biopsy can be a vexing problem to the 
surgeon. Generally, patients in this category re
quire aspiration cytology and repeated physical 
examinations at 3-6 month intervals. Whenever a 
"dominant lump" appears, one that has not been 
no ted on previous examinations, prompt biopsy is 
indicated. Otherwise, make a sketch of the findings 
on each physical examination so that new areas of 
suspicion will be identified early. While the accuracy 
of mammography is impaired by the dense breast of 
women in their early thirties, this X-ray study can 
be quite helpful in identifying malignant areas in a 
dysplastic breast of an older woman. 

Nonoperative Treatment 
Although the prime consideration in following pa
tients with fibrocystic disease is to avoid overlooking 
an early carcinoma, other manifestations of the dis
ease also merit attention. Patients may complain 
of pain in the breasts especially around the time 
of their menstrual periods. Frequently, the anxiety 
related to this complaint is the result ofthe patient's 
conviction that she is suffering from cancer. Strong 
reassurance that there is no evidence of malignancy 
is often the only treatment required. Otherwise, 
supporting the breast with a good bra and treatment 
with a mild analgesic may be necessary. 

Hormonal therapy with danazol, aimed at re
ducing es trogen levels, has been suggested (Hum
phrey and Estes) for the relief of these symptoms. 
Insufficient experience has been gathered to deter
mine whether there are significant risks associated 
with altering the patient's hormonal balance with 
this medication. We do not find the need to pre
scribe danazol. 

Prophylactic Bilateral Subcutaneous 
Mastectomy with Prosthetic Implant 
In patients who have a strong family his tory of 
breast cancer as weIl as multiple areas of indu
ration in the breast so me surgeons advocate bilateral 
mastectomy with preservation of the nipples and 
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the areolas followed by prosthetic implants in the 
hope of preventing the occurrence of breast cancer. 
Unfortunately, this operation does not remove all of 
the breast tissue and we are aware of at least one 
patient in whom cancer occurred in a I-cm area of 
residual breast following prophylatic mastectomy. 
For patients who are conscientious about returning 
to an experienced physician for regular follow-up 
examinations and for annual mammography (after 
age 40), prophylactic mastectomy is rarely indicated 
for fibrocystic disease. 

Indications 
In patients with fibrocystic disease, the only indi
cation for surgery is the suspicion of cancer. 

Preoperative Care 
Preoperative mammography is advisable to deter
mine whether there are any additional suspicious 
areas identifiable by roentgenography that the sur
geon was unable to identify. Once the decision is 
made that an area in the breast is suspicious for car
cinoma on physical examination, a negative finding 
on mammography does not constitute a reason to 
cancel the operation. 

Breast sonography can contribute information in 
determining the presence or absence of ftuid-filled 
cysts. 

Operative Strategy 

Local Excision versus Segmental 
Resection 
In a thin-breasted woman a well-Iocalized mass is 
easily removed by local excision. On the other hand, 
in many cases a suspicious thickening of the breast 
may be due to a scirrhus tumor. Except for the 
patient with thin breasts, the core of a scirrhus 
carcinoma may be 3 cm or more deep to the area of 
thickening. It is these tumors that the unsophisticated 
surgeon may fail to reach during his attempt at local 
excision. Removing the overlying breast may result 
in a negative biopsy when, in fact, the carcinoma 
remains behind. For this reason, when the suspicious 
area is not clearly defined and weIl localized, it is 
preferable to excise a segment of breast extending 
from the subcutarieous fat down to the pectoral 
fascia in order to be sure that in performing an 
excision the cancer has not been missed. 

If the area of suspicion is in the upper outer 
quadrant of the breast, the most common site of 
fibrocystic disease, the segmental excision will in-

clude the axillary tail of Spence together with the 
area of suspicion, as described below. 

After excising a segment of breast, we prefer to 
omit closing the defect by suturing so that a new 
mass will not be created by the sutures. Postoper
atively, palpating a gap in the continuity of the 
breast tissue is easier to interpret than palpating a 
mass. 

Operative Technique
Upper Quadrant Tylectomy 
(Lumpectomy) 

Incision 
Make the incision along the skin lines of Langer 
(Fig. 53-1) directly over the lesion with consid
eration of the anticipated location of the skin incision 
that will be made in case a mastectomy becomes 
necessary. Make the incision long enough to provide 
adequate exposure for the procedure. 

Dissection 
Carry the scalpel incision through the subcutaneous 
fat down to the surface of the breast. Then dissect 
the subcutaneous fat off the breast over the entire 

Fig.53-1 
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Fig. 53-2 

Fig.53-3 

area to be excised (Fig. 53-2). Expose the axiHary 
tail of Spence. 

Whenever a blood vessel is encountered use the 
coagulating current to achieve complete hemostasis. 
When the entire area of induration in the upper 
outer quadrant has been identified, insert the left 
index finger between the pectoral fascia and the 
overlying breast to be excised. Now, with the finger 
as a guide, camplete the incision through the fuH 
thickness of the breast (Fig. 53-3) and remove the 
specimen. 

Achieving complete hemostasis is much more 
efficient if each bleeding point is electrocoagulated 
as soon as it is encountered rather than leaving it 
until the specimen has been removed. elose the 
overlying skin with interrupted 5-0 nylon sutures. A 
drain is not necessary if hemostasis is complete. 

Postoperative Care 

If a drain has been used, remove it in 1-2 days. 

Instruct the patient to wear a supportive bra over a 
large gauze dressing around the dock für the first 7 
days. 



Postoperative Complications 
Hematoma 

Infection 

Excision of Mammary Ducts 

Concept: Management of Nipple 
Discharge 
Presence or Absence of Mass 
When a patient has a nipple discharge, the presence 
of a mass is a positive indication for the excision and 
biopsy ofthis lesion. The combination ofa mass with 
a bloody nipple discharge indicates a high incidence 
of carcinoma. 

In the absence oJ a palpable mass, nipple discharge 
was accompanied by a 12% incidence of carcinoma 
in the study ofUrban and Egeli while Seltzer, Perloff, 
Kelley, and Fitts no ted that 8% oftheir patients who 
underwent surgery for nipple discharge without a 
palpable mass had breast cancer. Nipple discharge 
that is physiological does not require biopsy. This 
type of discharge is almost always bilateral and can 
be seen to arise from multiple ducts in the nip
pIes. This is common during pregnancy but may 
also be initiated by the administration of estrogens, 
chlorpromazine, and other drugs. Birth control pills 
may occasionally produce a clear serous or milky 
dis charge from a single duct, although it more 
commonly produces secretion from multiple ducts. 
According to Urban and Egeli, "true pathologic 
nipple discharge is spontaneous, persistent, inter
mittent and usually secondary to pathologic lesions 
of the intraductal epithelium. It typically arises from 
a single duct opening in the nipple, and is most often 
unilateral, but occasionally bilateral." It should be 
remembered that each of the dozen mammary ducts 
has its individual orifice in the nipple so that secre
tion from a single diseased duct will always exude 
from the same nipple orifice. Persistent, spontaneous 
discharge from a single nipple duct is an indication 
for surgery. 

Nature of Discharge 
Bloody 
On rare occasions a bloody discharge may appear 
from a single nipple duct during pregnancy owing to 
vascular engorgement of the breast. However, in 
16% of cases bloody nipple discharge is due to 
malignant disease of the ducts; in most of the re
maining cases, bloody nipple discharge is caused 
by benign intraductal papillorna, either single or 
multiple. 
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Serous 
Although a clear serous discharge from the nipple 
is almost always caused by a benign process, 2% 
of Urban's cases had cancer, and Haagensen noted 
an even high er incidence of malignancy. Serous 
discharge from multiple nipple ducts, especially if 
bilateral, may be treated expectantly if there is no 
mass and if mammography is negative. Persistent, 
single-duct serous discharge requires duct excision. 

Cloudy, Purulent, Multicolored 
Most patients with turbid nipple discharge suff er 
from duct ectasia and stasis, although 3.8% of 
Urban's series of 435 lesions had cancer. For this 
reason, this type of discharge also requires duct 
eXClSlOn. 

Cytology 
Surprisingly, attempts to detect cancer by studying 
the cytology of the nipple dis charge have not been 
successful (Urban and Egeli). 

Indications 
Nipple discharge with palpable mass. The combination of 
a single-duct discharge, especially if bloody in na
ture, with a palpable mass indicates a high incidence 
of breast cancer and requires prompt operation. 

Single-duc! discharge without a palpable mass, if persistent 
and spontaneous, is accompanied by 11.8% inci
dence of cancer. It is an indication for surgery. 

Multiple-duc! discharge, especially if bilateral, is not, 
by itself, an indication for operation. 

Preoperative Care 
Localize the diseased duc!. Ifthe surgeon anticipates the 
excision of a single diseased duct, it is important 
to localize this duct preoperatively. This may be 
accomplished by applying finger press ure at varying 
points along the outer margin of the areola in order 
to determine which segment of the breast contains 
the offending duct, as the finger pressure will induce 
dis charge from this duct. If this is not accomplished 
at a single examination, apply collodion to the sur
face of the nipple in order temporarily to occlude all 
of the ducts and prevent any discharge. At a subse
quent examination a week later, remove the collodion 
and repeat the attempt to localize the offending duct. 
Also, collodion may be applied to the surface of the 
nipple one week prior to operation in order to cause 
distention of the diseased duct. 

Perform mammography prior to operation on the ductal 
system. 

Obtain radiological duc!ograms by inserting a tiny cathe
ter into the duct orifice and injecting a small amount 
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of aqueous radi opaque medium. This is a difficult 
procedure and many radiologists have no experience 
with it. If the entire ductal system of the breast is to 
be excised, a ductogram will be of no value and need 
not be done. 

Operative Strategy 
Single-Duct Excision versus 
Total Duct Excision 
When the indication for surgery is a bloody nipple 
discharge, the diagnosis is gene rally carcinoma or 
intraductal papillorna. In the latter case, the lesions 
are often multiple, and excision of a single duct may 
overlook an intraductal carcinoma. For this reason, 
we agree with Urban (1963) that total excision of 
the mammary ducts is preferable to a single-duct 
excision. With other types of discharge, where the 
incidence of carcinoma is much lower, excision of a 
single duct is satisfactory, once the offending duct 
has been accurately localized by repeated preoper
ative examination. 

Prevention of Skin Necrosis 
Total excision of the mammary ducts requires ele
vation of the entire areola. This may impair the 
vascularity of the distal tip of the skin Rap unless 
careful dissection is performed. Do not make the 
circumareolar incision greater than 40% -50% of 
the circumference of the areola. Also, be sure that 
the breast defect beneath the areola is reconstructed 
so that the resutured skin Rap may have an oppor
tunity to derive a blood supply from underlying soft 
tissue. 

Operative Techni'}ue
Single-Duct Excislon 
Incision 
A single duct may be excised either through a radial 
incision or an incision around the circumference of 
the areola. Use a sharp scalpel and obtain hemostasis 
with accurate electrocoagulation. 

Identification and Excision 
If collodion has been used to ocelude the surface of 
the nipple for a week prior to surgery, the diseased 
duct will by now be distended. If it contains blood, 
its surface will display a purplish hue. In this 
case, gently dissect the duct from surrounding tissue. 
Divide it between hemostats at its junction with the 
nipple and dissect it out to a point about 1-2 cm 
beyond the circumareolar incision. Submit it for 

If the duct cannot be elearly identified, it will be 
necessary to excise an area of the ductal system 
beginning at the nipple and proceeding in a periph
eral direction. Then have the pathologistexamine 
the specimen to ascertain that the pathology has 
indeed been excised. 

Closure 
In many cases it is necessary only to elose the skin 
incision with interrupted 5-0 nylon sutures. In some 
cases a few PG sutures may be placed if there is a 
significant defect in the underlying breast. If hemo
stasis is good, drainage is not necessary. 

Operative Technique-Total 
Duct Excision 
Incision 
Make an incision along the circumference of the 
areola at the exact margin between the areola and 
skin (Fig. 53-4). The length of the in cis ion should 
encompass 50% ofthe areola's circumference. Insert 
sutures in the edge of the incised areola temporarily 
and apply a hemostat to each suture. These will be 
used to apply traction while the areola is being 
dissected off the breast (Figs. 53-5a and 53-5b). 
Use scalpel or scissors dissection to elevate the areola 
with a thin layer of fat. This dissection must be 
continued beyond the nipple so that the entire skin 
of the areola has been elevated. Do not detach the 
nipple from its ducts at this stage of the operation. 

Excising the Ductal System 
After the skin has been elevated, it will be noted that 
the 12 or so ducts constitute the only attachment 
between the nipple and the underlying breast. Apply 
a ligature to these ducts and make an incision that 

frozen section histological examination. Fig. 53-4 



Fig.53-5a 

Fig.53-5b 

will detach them flush with the nippie (Figs. 53-6a 
and 53-6b). 

Now, dissect the ducts for a distance of 3-5 cm. 
Using the electrocoagulator, excise the circle of ducts 
and breast tissue (Figs. 53-7a and 53-7b). The 

Fig.53-6a 
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Fig. 53-7a 

Fig.53-7b 

Fig.53-6b 
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circular mass of tissue will have a radius of 3-5 cm 
and a thickness of 1-2 cm. If any of the diseased 
ducts is dilated and extends beyond 5 cm, follow this 
duct and remove a further section until it disappears 
into the breast tissue. Occasionally a diseased duct 
involves a section of the nipple, which may be in
verted. In this case a ti ny segment of nipple may 
be removed. Obtain complete hemostasis with the 
electrocoagula tor. 

Reconstruction 
In the patient with a large breast, the resulting 
defect may be relatively shallow so that the recon
structed areola will rest on a solid base of breast 
tissue. In this case no further reconstruction is nec
essary. In many cases, however, there will be a 
significant defect beneath the areola. Since the blood 
supply ofthe areola is somewhat tenuous, it requires 
a firm base of breast tissue for optimal healing. In 
this case, elose the defect in the breast in layers with 
interrupted small sutures of PG material. 

If detaching the areola results in a tendency for 
the nipple to invert, corrective measures must be 
taken. Before elosing the skin incision, insert a 5-0 
PG purse-string suture in the subcuticular tissues at 
the base of the nipple in order to maintain it in the 
erect position (Fig. 53-8). Then elose the skin 
mClSlOn with interruped 5-0 nylon sutures (Fig. 
53-9). 

Fig. 53-8 

Fig.53-9 

Postoperative Care 
If a latex drain has been used, remove it after 1-2 
days. 

Instruct the patient to wear a supportive bra over a 
moderately bulky dressing to apply even pressure for 
the first 7 days and nights after surgery. 

Postoperative Complications 
Hematoma 

Occasionally following a total duct excision, eleva
tion of the entire areola in a plane too elose to the 
subcutis results in an area of skin necrosis. 

Breast Abscess 

Breast abscess is most often seen in a nursing mother. 
It is generally the result of the introduction of bac
teria by a break in the skin of the nipple. In a 
lactating woman, treatment requires incision along a 
radial direction in order to produce as litde damage 
as possible to the breast ducts. The pus is evacuated 
and agauze packing is loosely inserted until the 
cavity heals . 

In the nonlactacting woman, an abscess may ap
pear without very much surrounding inftammation 
and induration. In some of these cases, an attempt 
may be made to aspirate the pus with a large needle 
under local anesthesia . This, together with antibiotic 
treatment, may avoid the necessity for operation in 
occasional cases. 



Fig.53-1O 

Para-Areolar Abscess or 
Fistula 

An abscess in the region ofthe areola or just adjacent 
to the areola often originates in an obstructed mam
mary duct, termed duct ectasia. This may result 
either in a recurring abscess at the same location or 
in a chronic draining fistula. In either case, proper 
treatment requires a radial elliptical incision (Fig. 
53-10) overlying the duct, which can usually be 
palpated as a thickened cord running from the nipple 
towards the periphery of the breast. A small ellipse 
of skin and surrounding breast tissue are removed. 
Identify the duct (Fig. 53-11) and excise it together 
with the diseased tissue (Fig. 53-12). Ifthe incision 
has not been greatly contaminated, elose the skin 
loosely arüund a latex drain. If the area is grossly 
contaminated, it may be wiser to insert the skin 
sutures für delayed primary clüsure 4-6 days later. 

lfthe diseased duct is not removed, the abscess or 
fistula will recur. 
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54 Concept: Which Operation 
for Breast Cancer? 

Mastectomy or Lumpectomy
Axillary Dlssection? 
The past decade or two has witnessed the adoption 
of a large number of new therapies for breast cancer 
ranging from biopsy-plus-radiotherapy all the way 
to superradical mastectomy. It is important to dis
tinguish fact from fancy in addressing this problem. 

Rosen, Fracchia, Urban et al. have shown that 
local excision of breast cancer, including removal of 
an entire quadrant of breast, leaves residual micro
scopic malignancy in the remaining three quadrants 
or in the axillary nodes in 56% ofpatients who have 
small primary lesions and in 69% of those who have 
tumors greater than 2 cm in diameter. Fisher et al. 
(1989) reported that among women who underwent 
lumpectomy for breast cancer without postoperative 
irradiation, 28% developed local recurrences after 
5 years, and 39% after 8 years. It is clear that local 
excision alone is poor therapy jor breast cancer. 

Since the first edition of this book was written, 
randomized prospective studies have clearly demon
strated that the combination oflumpectomy, axillary 
Iymphadenectomy, and high-dose radiation therapy 
to the breast constitutes a therapy that is equal in 
efficacy to radical mastectomy after an 8- to 12-year 
follow-up (Veronesi, Saccozzi et al.; Fisher et al. 
(1989); Veronesi, Salvadori et al.). 

Veronesi's study was restricted to patients whose 
primary cancer was no more than 2 cm in diam
eter. Also, the lumpectomy was accomplished by 
removing a full quadrant of the breast, while the 
study of Fisher et al. (1989) required only that the 
specimen's margin was histologically free of tumor. 
Also, the latter group accepted patients whose 
primary tumor measured up to 4 cm in diameter. In 
the publication ofVeronesi, Salvadori et al., a local 
recurrence within 3 cm of the primary tumor oc
curred in only 2.8%, whi1e new primary ipsilateral 
tumors occurred in 1.6% of their patients. The 
patients with recurrent tumor were treated by total 
mastectomy or wide resection of the recurrent 
tumor. Only 10% of these reoperated patients died 
of metastatic breast cancer, while the others remain 
alive and weIl. 
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At this point in time, it appears that a woman 
who has a primary tumor measuring up to 4-5 cm 
in diameter that is classified as Stage I or 11 can 
be offered the choice between lumpectomy-axillary 
lymphadenectomy-radiation and modified radical 
mastectomy, with the expectation that her survival 
and her rate of local recurrence will be statistically 
the same for either method of treatment. 

Axillary Sampling or Total 
Axillary Lymphadenectomy? 
Whereas axillary Iymphadenectomy requires an 
anatomical dissection with scientific precision in
volving the removal of all of the axillary nodes up 
to the point where the axillary vein passes under
neath the subclavius muscle and clavicle, the term 
"axillary sampling" implies an inexact biopsy of fat 
and hopefully Iymph nodes in the general vicinity of 
the axillary vein. Performance ofthe latter operation 
varies from excision of a few pieces of fat to what 
may be a large dissection. Cady and Sears accumu
lated data indicating that if at least 10 axillary Iymph 
nodes are excised, and if there is no microscopic 
evidence of tumor metastasis in these 10 nodes, then 
only rarely will the apical nodes contain malignancy. 
This generally requires the excision of nodes at 
Levels land 11. 

Knowledge of the number of metastatic axillary 
nodes, as weIl as the extent of tumor invasion, if any, 
is of vital importance in estimating the prognosis of 
the patient. This information will also largely deter
mine the nature of any adjuvant therapy to be 
prescribed. 

Should all patients with breast cancer undergo 
axillary Iymphadenectomy? In the absence of pal
pable axillary Iymph nodes, is it reasonable for 
the surgeon to omit axillary dissection in a patient 
whose primary carcinoma is less than 1.0 cm in size? 
The patients presenting with these small tumors are 
estimated to have only a 10% -12% rate of tumor 
recurrence over a 10-year period. In studying the 
incidence ofaxillary metastasis in patients with 
non palpable tumors, Margolis and associates found 
axillary metastases in 20% of 84 patients. Carter, 



Allen, and Henson found a 21 % incidence of nodal 
involvement in 339 patients who had carcinoma of 
the breast less than 5 mm in size. In studying 137 
patients with carcinoma of the breast· measuring 
1 mm in size reported to the Connecticut Tumor 
Registry, Margolis et al. noted that in 16% of these 
patients axillary nodal metastases were found. One 
can conclude from these da ta that invasive carcinoma 
ofthe breast ofwhatever size requires axillary lymph
adenectomy unless the patient suffers from exten
sive systemic disease such that she will not tolerate 
surgery. 

In addition to providing valuable information 
required to stage the cancer, axillary lymphaden
ectomy has another important advantage in the 
treatment of breast cancer. After axillary Iymph
adenectomy, it is rare to find a patient who develops 
recurrent tumor in the dissected axilla unless the 
dissection was limited. Consequently these patients 
do not require any radiation to the axilla. Even if, 
as reported by Fisher and associates (1985), omission 
ofaxillary dissection in the treatment of breast 
cancer does not demonstrate any negative effect on 
the lO-year survival rate, experienced surgeons and 
oncologists are weIl aware of patients who develop 
extensive axillary metastases following omitted or 
inadequate axillary dissection. Metastatic disease in 
the axilla often involves the brachial plexus and the 
axillary vein, producing both intractable pain and 
severe arm edema. This is a highly distressing con
dition that generally does not respond to either 
chemotherapy or radiation. The only possible sur
gical treatment is a forequarter amputation. Not 
only does axillary disseetion provide valuable infor
mation for staging the disease, but it also has distinct 
therapeutic value in preventing the late development 
ofaxillary metastases. 

In patients with Stage I or Stage II disease who 
have no palpable disease in the axilla at the time of 
operation, we perform complete axillary disseetions 
at Levels I and Ir. In patients who have unfavorable 
prognostic features such as poor nuclear grade, vas
cular invasion, tumor size over 2 cm, or evident 
axillary metastases at Levels land II, we recom
mend that the nodes at Level III also be included for 
a total axillary lymphadenectomy. 

Preinvasive Cancer 

Lobular carcinoma in situ is a slow-growing lesion that 
serves as a marker that predicts the development of 
an invasive cancer in 20%-30% ofpatients. Rosen, 
Braun, and Kinne believed that these patients should 
undergo total mastectomy, but Haagensen, Bodian, 
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and Haagensen feel that lifelong, careful, periodic 
examinations will detect the malignancy in suflicient 
time to achieve a long-term eure. We agree. A com
plicating feature of this disease is its high incidence 
of bilaterality. The cancer may occur in the opposite 
breast in half the cases and is usually of the duct-cell 
type. 

Intraductal carcinoma is a misnomer. A more precise 
term for this premalignant condition is duct-cell 
carcinoma in situ (DCIS). Over a long period of 
time, perhaps 10-20 years, 25%-60% of patients 
suffering from DCIS will develop invasive duct-cell 
carcinoma of the ipsilateral breast. 

Until the development of sophisticated mammo
graphie technology, DCIS was a rarely detected 
disease. In the past 5 or 10 years, roughly 20% of 
all cancers have consisted of DCIS, most of which 
were nonpalpable lesions that were detected be
cause mammographie microcalcification led to a 
radiographically localized breast biopsy. Until the 
past decade, the standard treatment for DCIS con
sisted of total mastectomy, sometimes with lymph 
node sampling. If DCIS was a preinvasive stage of 
cancer, total mastectomy was a logical choice, since 
removing the entire organ resulted in 100% preven
tion of cancer in the excised breast. For patients who 
wish to have the greatest possible insurance against 
developing breast cancer, total mastectomy remains 
an excellent choice. Recently, several authors have 
studied the eflicacy oflocal excision with and without 
postoperative radiation therapy in the treatment of 
DCIS. 

Lagios advocates wide local excision of DCIS 
when this condition has been detected because of 
microcalcification on the mammogram. The max
imum diameter of lesions suitable for conservative 
therapy is no more than 25 mm as measured by both 
mammographie and histological study. The margins 
ofthe excised tissue should be histologically negative. 
Lagios reported treating 79 patients by local exci
sion. After a follow-up period of 68 months, 12.7% 
demonstrated local recurrences. Half of the local 
recurrences consisted of recurrent DCIS, and the 
other half of invasive carcinoma. Many of these local 
recurrences were detected by noting the presence of 
recurrent microcalcification in the follow-up mam
mograms. All the local recurrences were treated 
either by reexcision or by total mastectomy. 

Lagios notes that DCIS of the comedo type pro
duces a local recurrence rate of25% when treated by 
wide local excision. For this reason we consider that 
in patients who suff er from the comedo type ofDCIS, 
local excision is contraindicated and mastectomy 
should be performed. 
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Whether the addition of postoperative breast 
irradiation will reduce the number of local recur
rences after wide local excision of DCIS is still 
unknown. Solin and associates reported on 10-year 

Table 54- I. Staging System for Cancer of the Breasta 

Symbol 

TNMsystem 
TX 
TO 
Tis 

TI 

T2 
T3 
T4 

a 
b 
e 

a 
b 

e 
d 

NX 

NO 
NI 
N2 

N3 

MO 
MI 

Clinieal stage 
I 
IIA 

IIB 

lIlA 

IIIß 

IV 

Meaning 

Primary tumor cannot be assessed 
No evidence ofprimary tumor 
Carcinoma in situ: intraductal carcinoma, 

lobular carcinoma in situ, or Paget's disease 
ofthe nipple with no tumor 

Tumor~2cm 

Tumor ~0.5 cm 
Tumor >0.5 cm, but not> I cm 
Tumor> I cm, but not >2 cm 
Tumor >2 cm, but not >5 cm 
Tumor>5cm 
Tumor of any size with direet extension to ehest 

wallb or skinc 

Extension to ehest wall 
Edema (including peau d'orange), uleeration of 

the skin ofthe breast, or satellite skin nodules 
eonfined to the same breast 

Both ofthe above 
Inflammatory eareinoma 
Regionallymph nodes cannot be assessed (e.g., 

previously removed) 
No regionallymph-node metastases 
Metastasis to movable ipsilateral axillary nodes 
Metastases to ipsilateral axillary nodes fixed to 

one another or to other struetures 
Metastases to ipsilateral internal mammary 

lymph nodes 
No evidenee of distant metastasis 
Distant metastases (including metastases to 

ipsilateral supra-clavieular lymph nodes) 

TI,NO,MO 
TO,NI,MO 
TI,NI,MO 
T2,NO,MO 
T2,NI,MO 
T3,NO,MO 
TO or Tl ,N2,MO 
T2,N2,MO 
T3,NI or N2,MO 
T4,anyN,MO 
AnyT,N3,MO 
AnyT,anyN,MI 

a According to thc Union Internationale Contre le Cancer and American 

Joint Commission on Cancer Staging and End-Results Reporting. As 
reparted in Staging for carcinoma of the breast. In: Beahrs 0, Henson D, 
Hutter R, Myers M, eds. Manual for staging of cancer. 3rd ed. 

Philadelphia:]. B. Lippincott;1988:145-50. 
bThe ehest wall includes the ribs, intercostal muscles, and serratus anterior 

muscle, but not the pectoral muscle. 
c Dimpling ofthe skin, nipple retraction, or any other skin changes except 

those listed for T4b may occur in TI, T2, or T3 without affecting the 
classificatioß. 
Note: Reprinted with permission from Beahrs 0, Henson D, Hutter R, and 
Meyers M, eds. Manual far Staging ofCancer. 4th ed. Philadelphia:]. B. 
Lippincott; 1988: 145-50. 

results of breast-conserving surgery and irradiation 
for DCIS in 259 women collected from nine institu
tions in Europe and the United States. All had 
complete gross excision of the primary DCIS lesion 
and had postoperative irradiation of 6000 cGy. The 
actuarial rate of local failure was 16%. Half of the 
local recurrences consisted of invasive ductal car
cinoma. Two percent of all of the patients treated 
developed distant metastases during the period of 
observation. As yet, there are no randomized pro
spective studies evaluating the efficacy of adding 
irradiation to local excision in patients with DCIS. 

Stage I and Stage 11 

Currently accepted worldwide is the TNM (see 
Table 54-I) staging classification of breast cancer 
developed by the Union Internationale Contre le 
Cancer (UICC) for cancer staging and end-results 
reporting. This classification is given in Tables 54-
1 and 54-2. 

For the Stage I, II, or 111 categories of breast 
cancer when the lesion is 4 cm or less in diameter, 
both modified radical mastectomy and lumpectomy
axillary Iymphadenectomy-radiation are satisfactory 
therapies. 

Stage 111 

It is important not to adopt a defeatist attitude in the 
surgery of Stage 111 breast cancer. Fracchia, Evans, 
and Eisenberg have demonstrated that T3 patients 

Table 54-2. Histopathology ofBreast Cancera 

Noninfiltrating Carcinoma (CA) 
Paget's disease with intraduetal CA 
In si tu duetal (intraduetal) CA 
In situ lobular CA 

Infiltrating Carcinoma (CA) 
Paget's disease with infiltrating CA 
DuetalCA 
Infiltrating but not otherwise speeified CA 
Adenoid eystie CA 
ComedoCA 
MedullaryCA 
Mueinous (eolloid) CA 
PapillaryCA 
LobularCA 

Other Neoplasms 
Cystosareoma phyllodes, malignant 
Sareoma 

a Inflammatory carcinoma ofthe breast is a clinicopathologic entity 
characterized by diffuse brawny induration ofthe skin ofthe breast with 
erysipeloid edge, usually without an underlying palpable mass. 
Histologically, inflammatory carcinoma consists ofinfiltrating mammary 

carcinoma that diffusely permeates dermallymphatics. Inflamed cancers 

that are clinically similar to the above due to inftammation, infection, Of 

necrosis but lack microscopic dermallymphatic permeation are not 
classified as inflammatory carcinoma. 



with negative axillary nodes (12% oftheir 430 cases) 
had an 82% 5-year and a 75% lO-year survival fol
lowing radical mastectomy! In fact, even the presence 
of skin edema or malignant skin infiltration did 
not adversely afTect lO-year survival in T3 patients 
whose lymph nodes were negative. Fracchia and 
associates reported that their 5-year survival for all 
the Stage 111 cases was 41 % and the lO-year rate, 
21 %. Fifty percent of patients having less than four 
involved axillary nodes lived 5 years. Finding nodes 
that were matted or fixed (N2) did not influence 
either survival or recurrence rates. Invasion of the 
pectoral muscle did not afTect survival rates in pa
tients with positive lymph nodes undergoing radical 
mastectomy. Postoperative radiotherapy (4000-
5500 rads), as administered to these patients, did not 
improve either their survival or the incidence oflocal 
recurrence. Because this study was not randomized, 
it is possible that the most advanced cases received 
radiotherapy. Nevertheless, it seems clear that mod
ified or radical mastectomy is the basic treatment for 
Stage 111 breast cancer. Surgery should be followed 
by adjuvant chemotherapy. 

T2 orT3 N2 
In patients with some degree of fixation of their 
axillary nodes (N2), perform a radical mastectomy 
unless the degree of fixation seems so advanced as to 
rule out adequate surgical resection. In cases of 
advanced matting, one should precede surgery by a 
course of chemotherapy (perlofT and Lesnick; 
Aisner, Morris, Elias, and Wiernik) in the hope that 
this treatment will shrink these lymph nodes so that 
they become resectable. 

Stage IV 
In the absence of distant metastases, the problem in 
the T4-Nl patient is to eradicate the disease from 
the chest wall. In some cases, preoperative chemo
therapy may help reduce the size of the primary 
tumor and make surgery feasible. In order cases, 
radical mastectomy with resection of a small portion 
of the chest wall may be necessary for the complete 
removal of a tumor that invades the thoracic cage. 
We do not believe that rediotherapy alone is the 
method of choice for the management of large T4 
lesions. 

AnyTN3MO 
In the N3 situation surgery cannot eradicate the 
metastatic lymph nodes completely. Therefore per
form a total mastectomy. Whether the metastatic 
lymph nodes should be treated by radiotherapy or 
chemotherapy or some combination of the two, is 
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a question regarding which there is no data. We 
would follow the mastectomy by intensive chemo
therapy. If this modality did not control the meta
static lymph nodes, radiotherapy would be added. 

T30rT4AnyNMI 
In patients with distant metastases, treatment of the 
primary lesion is palliative. If the distant metastases 
are not advanced and the primary tumor is large but 
resectable, a palliative debulking part. ' mastectomy 
may be indicated. Otherwise the brunt of treatment 
falls in the realm of chemotherapy. 

Management of Recurrent 
Carcinoma 
Local Recurrence 
A small solitary recurrence may appear at the site of 
operation 5-10 years following mastectomy. In this 
situation, local excision of the recurrence may be 
adequate therapy because the patient obviously has 
had an excellent immune response to the tumor. On 
the other hand, most local recurrences appear rela
tively soon after mastectomy and are often indicative 
of widespread malignant disease. In such cases, 
biopsy or excise the local lesion and initiate chemo
therapy. Sometimes local radiotherapy is also helpful 
in controlling disease in the chest wall. 

Bone Metastases 
If a bone metastasis appears to be symptomatic 
and solitary, local radiotherapy is indicated. Other
wise, systemic therapy (chemotherapy or hormonal 
alteration) is preferred. 

Visceral Metastases 
With advanced hepatic or pulmonary metastases, 
intensive chemotherapy ofTers the best means of 
palliation. 

Estrogen Receptor Status 
If a tumor is rich in es trogen receptors (es trogen 
receptor-positive), altering the patient's hormonal 
status by administering an anti-estrogen drug like 
tamoxifen is likely to produce palliation in 60%-
70% of cases. A favorable response to hormonal 
therapy requires a number of weeks or months be
fore reaching its maximal efTectiveness. 

Frozen-Section or Two-Stage 
Procedure? 

A patient suspected ofbreast cancer should have her 
biopsy performed at one stage and then should 
discuss the results of the biopsy with her surgeon 
prior to deciding on the ultimate therapy. If there is 
the slightest doubt about the competence of the pa-
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thologist who will be interpreting the frozen-section 
biopsy, then it is certainly wise to delay adecision 
until further consultation may be obtained con
cerning the histological diagnosis. This is also true 
when a competent pathologist has any doubt about 
the presence of cancer. 

However, when an experienced pathologist is 
competent to make a positive diagnosis of cancer on 
a frozen-section examination, the patient who has an 
obvious breast cancer and who has eIected mastec
tomy can undergo frozen-section biopsy and avoid a 
second anesthesia and a second operation. Of course, 
this will require that the surgeon and the patient 
have a detailed discussion in advance of the biopsy 
regarding the available options. 

Most breast tumors can be biopsied under local 
anesthesia as an outpatient procedure. In most cases 
the two-stage sequence is preferred. 

Positive Mammography in the 
Absence of Palpable Tumor 
When the signs of a localized carcinoma are seen on 
the mammogram and the patient has no palpable 
lesion, localizing the area far biopsy may be difficult. 

One method that has proven successful is for the 
mammographer, an hour or two prior to biopsy, 
to insert a needle into the breast und er X-ray con
trol until the tip of the needle lies in the area of 
suspicion. Through the needle, he inserts a hooked 
wire (available as a "Kopans Breast Locator" from 
Cook Inc., P.O. Box 489, Bloomington, Indiana, 
47402, U.s.A.). This wire is inserted into the lesion 
under X-ray contro!. The wire acts as a harpoon and 
will stay in place if covered with a sterile dressing 
until surgery is begun. The surgeon proceeds to 
excise the area ofbreast that is located near the tip of 
the wire. The operation should be done soon after 
the needle has been inserted. When the specimen 
has been removed, tissue mammography should con
firm that it contains the area of suspicion. 
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Indications 

Palpation of a suspicious breast mass or "dominant 
lump" even if mammogram is normal 

Detection of a suspicious shadow on mammography 
even if not palpable 

Pitfalls and Danger Points 

Failure to include the pathological tissue In the 
biopsy specimen 

Operative Strategy 
Biopsy-Lumpectomy 01 Palpable Mass. In patients who 
have a palpable mass that has a high likelihood of 
being malignant, it is a great advantage to perform a 
complete excision of the tumor surrounded by I cm 
of normal breast tissue at the initial biopsy. In 
this case, it will not be necessary to perform a 
lumpectomy at a later date. After a mass has under
gone local excision, if the specimen does not contain 
the entire tumor, a secondary lumpectomy requires 
the excision of a considerable amount ofbreast tissue 
in order to be sure that the remnant of the tumor has 
been excised. In most cases the tumor remnant will 
not be palpable or visible to the naked eye. Con
sequently, an ideal cosmetic result would be accom
plished if the first biopsy excision contained all of 
the tumor. If the tumor is small, this presents no 
problem to the surgeon. If the tumor measures 3 cm 
or more in size, especially in a woman with small 
breasts, a wide excision would be unwise if the mass 
proved histologically to be benign. Consequently, 
in patients with small breasts and relatively large 
lesions, it would be wise du ring the initial office visit 
to perform a core needle biopsy (Tru-Cut, Travenol 
Co.) or aspiration cytology or both. If either of these 
two biopsies is positive, the surgical biopsy should 
encompass the entire lesion with al-ern margin of 
normal breast surrounding it. Ifboth types ofneedle 
biopsy turn out to be negative for cancer, remove a 
deep wedge of tissue from the center of the large 
mass at the surgical biopsy. If this proves to be 
positive for cancer, a formal lumpectomy may be 
performed at the next stage together with the axillary 
lymphadenectomy. 

In women with large breasts, even a 4-5 cm mass 
may be excised together with al-ern margin of 
normal tissue at the initial biopsy without causing a 
significant cosmetic defect. 

Biopsy 01 Nonpalpable Breast Lesions. When mam
mography has detected a suspicious stellate mass or 
a suspicious cluster of microcalcifications in a breast 
where no mass is palpable, some type oflocalization 
procedure must be performed with the help of mam
mographie technology. Most breast surgeons agree 
that the most efficacious method involves the inser
tion under mammographie control of a Kopans 
hooked guidewire inside a needle. The tip of the wire 
is left in or elose to the radiographically suspicious 
lesion. The surgeon's task is then to locate and excise 
a mass of breast tissue around the tip of the wire. 
Since most ofthese nonpalpable lesions are relatively 
small in size, we endeavor to perform a complete 
excision of the lesion together with normal breast 
tissue whenever possible. If no palpable lesion is 
encountered, we excise a liberal portion of breast 
from the area indicated by the needle. This is feasible 
because many of the patients with nonpalpable 
lesions have reasonably large breasts. It is frequently 
difficult to perform an accurate lumpectomy at a 
second stage following a guidewire-directed biopsy 
of this type. 

Local or General Anesthesia? Although there are 
so me reports purporting to demonstrate that sur
geons who utilize local anesthesia fail to locate 
the pathology in as high a percentage of patients 
as those who perform the operation under general 
anesthesia, we have not found this to be true, either 
for the biopsy of palpable masses or biopsy utilizing 
the Kopans hooked wire technique. Over 80% of 
the author's biopsies have been done with local 
anesthesia. If the patient expresses any apprehen
sion concerning the use of local anesthesia, or has 
so me cardiorespiratory or other chronic illness that 
requires elose monitoring, the biopsy is performed 
with an anesthesiologist present who administers 
either general anesthesia or intravenous sedation 
while at the same time paying elose attention to 
monitoring the patient's physiological parameters. 

All of these biopsies have been done in the hospi
tal's Ambulatory Surgical Unit during the past 5 
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to 6 years without any significant intraoperative 
complications. 

The occasional patient who elects a mastectomy 
after a positive core needle biopsy is admitted to the 
hospital for frozen seetion biopsy confirrnation of the 
diagnosis followed by modified radical mastectomy 
under a single general anesthesia. 

Operative Technique
Palpable Mass-Lumpectomy 
Incision 
In performing a biopsy for a palpable mass, the 
incision should be made directly over the mass. 
Make the incision in the lines of Langer, which 
represent the natural skin creases and can be seen to 
run in a circular fashion, roughly parallel to the 
perimeter of the areola. For lesions located at the 
medial aspect of the breast, a horizontal incision 
along the 9 o'elock axis of the breast is acceptable. 
EIsewhere in the breast, curve the incision in a 
direction parallel to the areola. One should also 
consider that a mastectomy may be indicated sub
sequent to the biopsy. The biopsy site should prefer
ably be in a location that can be easily encompassed 
by the mastectomy incision. 

The incision should be long enough to facilitate 
the removal of the entire mass with al-ern shell of 
normal surrounding breast tissue without requiring 
excessive retraction of skin flaps. 

After marking the line of the skin incision local 
anesthesia is introduced using 1% lidocaine with 
I: 200,000 epinephrine. This is introduced along the 
line of the skin incision and the surrounding skin 
overlying the area of the palpable mass. If the mass 
is relatively small, inject the anesthetic agent in the 
tissue planes surrounding the mass on all sides and 
into the deep tissues. For larger masses, mJection 
of the anesthetic agent into the deeper levels is 
delayed until the disseetion has entered into the 
deeper layers. Wait 5-10 minutes for the anesthetic 
agent to take effect. We gene rally inject the an
esthetic agent prior to scrubbing for the operation. 

Make an incision along the previous ink mark 
down into the subcutaneous layer using a scalpel. 
Elevate the skin flaps as necessary in the sub
cutaneous plane. 

Then, with the left index finger palpating the 
mass, carry the incision along one side of the tumor 
deep enough to palpate the deep aspect of the 
tumor. If the anesthesia is adequate, a cutting cur
rent electrocautery may be used for this disseetion. 
Do not apply a tenaculum clamp to the tumor mass. 
This will only make it more difficult to ascertain 

the outer margins of the tumor by tensing the tis
sues. Sometimes an accurately placed figure-of-eight 
suture in the tumor mass for retraction is of some 
benefit. 

Then initiate the dissection on the opposite side of 
the mass and carry the dissection down to a level 
of the breast deep to the mass, leaving a margin of 
normal breast tissue on the deep layer. Sometimes it 
is simpler to go down to the fascia of the pectoral 
muscle where there is a natural plane between the 
breast and the fascia. U nder the guidance of the left 
index finger, excise the tumor. Obtain meticulous 
hemostasis utilizing the coagulating current of the 
electrocautery. While the patient may not complain 
of pain during the scalpel dissection, the electro
cautery often requires injection of additional anes
thetic agent prior to obtaining complete hemostasis. 
Since there will remain a tissue defect in the breast, 
even minor bleeding will produce a large postoper
ative hematoma. Therefore hemostasis must be 
complete. 

Closure 
Attempting to reapproximate the layers of the 
breast by means of suturing will result in creating a 
palpable mass in the breast that may be permanent. 
This results in considerable confusion in later 
evaluations of the breast. If no attempt is made to 
elose the defect and ifhemostasis is complete, simply 
closing the skin will achieve a good cosmetic result 
even though one may palpate a round defect in the 
breast tissue following operation. This defect is far 
simpler to evaluate for recurrent tumor than the firm 
mass that frequently develops after the breast tissue 
is resutured. 

The skin may be closed by a continuous subcuti
cular suture of 4-0 PDS or vertical mattress sutures 
of 5-0 nylon, which must not be tied with excessive 
tension. 

Operative Technique
Nonpalpable Lesion 
Incision 
In these cases the patient is transferred from the 
radiographie suite to the operating room with a 
Kopans hooked wire and needle already inserted 
into the breast elose to the suspicious X-ray shadow. 
If the area at the tip of the needle can be palpated or 
otherwise identified, make a curved incision in the 
skin crease overlying the tip of the needle and excise 
the breast tissue in that vicinity. Unless the patient 
has a small breast, do not hesitate to excise a liberal 
quantity of tissue around the tip of the wire, perhaps 



5 x 3 x 2 cm. Then submit the tissue with the wire 
in place to the X-ray department where a specimen 
mammogram will be performed. Do not elose the 
wound until confirrnation that the suspicious shadow 
is indeed located in the specimen mammogram. In 
the rare situation where the X-ray shadow was 
not ineluded in the specimen, carefully palpate the 
entire area of dissection for any suspicious lesions. 
Excise such additional tissue and submit it for an
other specimen mammogram. If again no pathology 
can be detected, terminate the operation and sub
ject the patient to a repeat mammogram in 2 or 3 
months. If a suspicious lesion remains in the breast, 
perform another biopsy using the Kopans locali
zation procedure. 

In cases where the tip of the Kopans device 
cannot be accurately localized, one can make the 
incision at the point where the needle enters the skin 
of the breast, «nd by measuring the wire external to 
the skin, one can calculate the length of wire that 
remains in the breast tissue. Dissect along the shaft 
ofthe wire. Remove a cylinder ofbreast tissue about 
2 cm in diameter at the level of the incision and 
increase the diameter of the cylinder to 3-4 cm as 
one approaches the tip of the wire. Periodically 
palpate the tissue to ascertain that the wire has 
not been exposed during the dissection. When the 
proper depth has been reached, transect the cylinder 
of tissue and remove it together with the wire. 

Again, achieve complete hemostasis with 
electrocautery . 

elose the skin with either a subcuticular or a 
vertical mattress suture, as described above. Several 
fine Vicryl absorbable sutures may be placed in the 
subcutaneous layer if necessary. 

Postoperative Care 

Apply a bulky gauze dressing over the area of dis
section. Instruct the patient to wear her bra day and 
night for 7-10 days following surgery. The gauze 
dressing should be large enough so that continuous 
pressure will be applied to the defect created by the 
biopsy excision. This will inhibit venous bleeding 
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and also control the volume of serum that is accu
mulated in this tissue defect. 

Postoperative Complications 

Failure to identify and excise pathological tissue in 
patients who have a breast cancer 

Hematoma 

Infection (should be no more than 1%-2%) 

Lumpectomy Following 
PreVIOUS Biopsy 
The term "lumpectomy" refers to excision of a pri
mary carcinoma of the breast with histological con
firmation that the entire malignancy has been en
elosed in an envelope of normal breast tissue on all 
sides. In patients who have had the dia gnosis of 
cancer confirmed bya needle biopsy, a lumpectomy 
is essentially the same procedure as that described 
above for the excision of a palpable mass. 

In patients whose initial biopsy resulted in histo
logical confirrnation of the diagnosis of cancer, but in 
whom no attempt was made at a complete excision 
of the carcinoma, a second operation for lumpec
tomy is indicated. In these cases, make an elliptical 
in cis ion around the previous biopsy scar, with a 1-
cm margin of normal skin on both sides. Thereafter, 
use the scalpel to incise the breast tissue so that the 
entire previous cavity left by the biopsy procedure 
will be excised en bloc. If the deep margin of the 
biopsy cavity is elose to the pectoral fascia, excise the 
pectoral fascia in this location together with the 
specimen. If the ex cis ion of the amount of breast 
tissue required for lumpectomy will produce a poor 
cosmetic result, the lumpectomy is contraindicated 
and modified radical mastectomy followed by recon
struction of the breast is a preferable choice. Achieve 
complete hemostasis with electrocoagulation and 
ligatures as necessary. After hemostasis is complete, 
elose the incision without drainage, utilizing 4-0 
Vicryl sutures to the subcutaneous fat and a sub
cuticular stitch of 4-0 PDS, and apply agauze 
pressure dressing. 



56 Axillary Lymphadenectomy 

Concept: When to Perform 
Axillary Lymphadenectomy 
for Breast Cancer 

(See discussion in Chap. 54.) 

Concept: When to Perform 
Lymphadenectomy for Melanoma 

Radical axillary lymphadenectomy requires the re
moval of all the axillary lymph nodes. In this respect 
it is identical with the lymphadenectomy of a radical 
mastectomy. The medial boundary of the dissection 
is the point at which the axillary vein meets the 
clavicle and the lateral boundary is the anterior 
border of the latissimus dorsi musele. 

Lymph ftows to the axilla from the skin overlying 
the shoulders, the upper extremity, the anterior por
tion of the trunk from the elaviele to the umbilicus 
anteriorly, and the posterior trunk down to the level 
of approximately L2-3. Lesions within the 2-3 cm 
of the midline, anteriorly or posteriorly, may drain 
into the opposite axilla. Although some squamous 
cell carcinomas ofthe skin metastasize to the regional 
lymph nodes, most regional node dissections are 
performed for metastases from malignant melanoma 
of the skin. In patients who do not have distant 
metastases a regional node dissection is elearly indi
cated in the therapy of malignant melanoma when 
elinical examination of the axilla diseloses a me
tastatic node. If the melanoma is in an area con
tiguous to the axilla, a wide and deep resection of the 
primary lesion is performed in continuity with the 
regional node dissection. If the primary lesion is 
some distance from the axilla, excise the lesion, elose 
the defect by suturing or with a skin graft, and 
perform the axillary dissection through aseparate 
lllClSlOn. 

Although there is general agreement that a thera
peutic regional node dissection is indicated when the 
diagnosis of a lymph node metastasis is made in the 
patient with melanoma, considerable controversy 
still surrounds the concept of a prophylactic node 
dissection when there is no elinical suspicion of a 
lymph node metastasis. Balch, Murad, Soong, and 
others have demonstrated that the thickness of the 
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melanoma, as measured by Breslow's technique, is a 
direct indication of the incidence of regional lymph 
nodes metastasis in malignant melanoma patients. 
In patients whose tumor was less than 0.76 mm 
in thickness, no lymph node metastases occurred 
during a 3-year period of observation. For tumors 
0.76 to 1.50 mm in thickness, 25% developed meta
stases; for 1.50 to 3.99 mm lesions, the corresponding 
figure was 51 %; and for lesions greater than 4.0 mm 
in thiekness, 62%. Roses, Harris, Hidalgo, and 
others did not encounter any lymph node metastases 
in patients with a melanoma less than 1 mm thiek. 
One randomized prospeetive study by Veronesi, 
Adamus, Bandiera, and others did not find any 
significant increase in survival when they eompared 
immediate with delayed node disseetion in patients 
suffering from melanoma of the extremities who 
had elinically negative regional nodes. On the other 
hand, Balch and associates, in a retrospective study, 
noted that the actuarial 5-year survival rate in
creased from 37% following wide loeal exeision alone 
to 83% when wide exeision was combined with a 
prophylactic regional node dissection in patients 
who suffered from melanomas that were 1.50 to 
3.99 mm in thickness. A number of other retro
speetive studies have also coneluded that elective 
regional node dissections were indieated in the higher 
risk melanoma patient (Breslow; Cohen, Ketcham, 
Felix et al.; Das Gupta; Holmes, Moseley, Morton 
et al.; and Wanebo, Fortner, Woodruff et al.). 
Although inereasing thickness of the primary lesion 
and the number of metastases to the regional nodes 
are the two most signifieant factors in worsening the 
prognosis of a malignant melanoma, other faetors 
eontribute to an adverse prognosis: the presence of 
ulceration in the melanoma, the loeation of the 
primary lesion on the trunk as opposed to the ex
tremities; its location in the lower extremity as 
opposed to the upper; and the sex of the patient 
(male rather than female). 

Some patients present to the physician with a 
metastatie lymph node when no primary lesion can 
be detected. It is believed that in these eases the 
primary melanoma has undergone complete regres
sion. Therapy in such eases consists of performing a 
regional node disseetion, and the prognosis is not 



worse than the more common situation following 
wide excision of the primary lesion together with the 
therapeutic node dissection. 

Indications 
If lumpectomy for breast cancer is performed, axil
lary lymphadenectomy is indicated for purposes of 
both therapy and staging. 

Palpable lymph node metastases from primary ma
lignancies involving the skin of the upper extremity 
and shoulder, the skin ofthe breast and upper trunk 

Malignant melanoma involving the skin in the re
gions listed above, if the depth of invasion is 1.5-
3.99 mm or more, when lymph nodes are clinically 
negative 

Preoperative Care 

Obtain a positive biopsy for malignancy. 

Pitfalls and Danger Points 

Nerve injury (lateral pectoral, long thoracic, or 
thoracodorsal nerve, brachial plexus) 

Injury to axillary vein 

Operative Strategy 
Fundamentally, this operation employs the same 
strategy as that used for the modified radical mas
tectomy. Adipose and lymphatic tissues inferior to 
the axillary vein are excised en bloc from the clavicle 
to the anterior border ofthe latissimus muscle. Ade
quate exposure requires that the arm be flexed on 
the trunk to relax the major pectoral muscle during 
the medial part of the dissection; and the minor 
pectoral muscle must be divided in most cases if 
Level III lymph nodes are to be removed. We 
generally excise some of the minor pectoral muscle 
if the muscle has lost its blood supply during 
the dissection. The long thoracic and thoracodorsal 
nerves may be preserved if they are not involved 
with tumor. 

Operative Technique 
(Also see Chap. 57) 

Incision 
The skin incision, in a general way, follows the 
course of the axillary vein. Start the incision at 
the lateral border of the pectoralis major and con
tinue la te rally across the axilla to the level of the 
latissimus muscle. The area of skin to be dissected is 

Fig.56-1 
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both the superior and inferior skin flaps leaving no 
more than 8 mm of fat on the skin. The superior 
dissection will expose the anterior surface of the 
major pectoral muscle in its medial aspect, the fat 
overlying the axillary vein and brachial plexus in 
the middle, and the coracobrachialis and latissimus 
muscles laterally (Fig. 56'-2). Dissect the lower flap 
for a distance of 8 cm. 

outlined by the dotted line in Fig. 56-1. Elevate Fig. 56-2 
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Exposing the Axillary Contents 
Incise the fascia overlying the lateral border of the 
major pectoral muscle. Dissect this fascia away from 
the undersurface of the muscle. Insert a Richardson 
retractor beneath the pectoral muscle and expose the 
coracobrachial muscle. Dissect fat and fascia off the 
inferior surface uf the coracobrachial muscle and 
continue this dissection toward the coracoid process 
where the coracobrachial meets the minor pectoral 
muscle. Encircle the minor pectoral muscle with the 
index finger and divide it near its insertion using the 
electrocoagulator (Fig. 56-3) if Level 111 lymph 
nodes are to be excised. Branches of the medial 
pectoral nerve will be seen entering the minor pecto
ral muscle near its lateral border. Divide these 
nerves, but take ca re to protect the pectoral nerve that 
emerges along the medial margin 01 the minor pectoral muscle 
because this nerve will largely constitute the inner
vation of the major pectoral muscle. Freeing the 
pectoralis minor from the chest wall will improve 
exposure for the axillary dissection. 

Incise the fat along the anterior border of the 
latissimus muscle to identify the lateral boundary of 
the lymphadenectomy. 

Incise the thin layer of costocoracoid ligament at 
a level calculated to be just cephalad to the course of 
the axillary vein. Do not skeletonize the nerves of the 

Fig. 56-3 

Fig.56-4 

brachial plexus as this may produce a permanent 
painful neuritis. After dividing this ligament, sweep
ing the loose fat in a caudal direction will generally 
expose the axillary vein. 

Clearing the AxiUary Vein 
Identify the axillary vein in the lateral portion of the 
axilla. Elevate its adventitia with a Brown-Adson or 
DeBakey forceps and incise it with a Metzenbaum 
scissors. Continue this division of the adventitia 
in a medial direction until the clavicle is reached. 
Several branches of the lateral anterior thoracic and 
thoracoacromial nerves and blood vessels will be 
encountered crossing over the axillary vein. Divide 
each of these between Hemoclips. 

Dissect the adventitia in a caudal direction ex
posing the various branches of the axillary vein 
coming from below. Divide and ligate or clip each 
of the branches that enters the axillary vein on 
its inferior surface (Fig. 56-4). Preserve the sub
scapular vein, which enters the posterior wall of the 
axillary vein. 

Dissecting the Chest Wall 
Incise the clavipectoral fascia on a line parallel to 
and just caudal to the axillary vein beginning at 
the level of the clavicle and continuing to the sub
scapular space. Suture a label to the lymph nodes at 
the apex of the dissection (near the clavicle) . Make 
a vertical incision in the fascia from the apex of 
the dissection downward for 4-6 cm parallel to the 
sternum. Now sweep the lymphatic and adipose 
tissue in a lateral direction exposing the ribs and 
intercostal musculature. Bleeding points may be 
controlled with electrocoagulation. Use the cautery 
also to excise part of the minor pectoral muscle 



leaving its proximal half attaehed to the thorax. 
Divide the intereostobraehial nerve that emerges 
from the seeond intereostal spaee and enters the 
speClmen. 

At this point in the disseetion, the anterior and 
inferior portion of the axillary vein will have been 
cleared, as well as the upper 6-10 em of the anterior 
ehest wall. 

Subscapular Space 
In the subscapular spaee, use agauze pad to bluntly 
disseet the loose fat and areolar tissue from above 
down ward to clear the spaee between the seapula 
and the lateral ehest wall. This will ex pose the long 
thora eie nerve which tends to hug the thoraeie eage. 
Identify the thoracodorsal nerve, whieh cross es the 
subseapular vein and moves laterally together with 
the vessels supplying the latissimus muscle (Fig. 
56-5). 

Ifthe anterior border oflatissimus muscle was not 
dissected free during the first step in this operation, 
liberate this muscle at this time, preserving the 
thoracodorsal nerve. Now dissect the specimen free 
of the ehest wall after disseeting out and preserving 
the long thoracic nerve. 

Label the lateral margin of the lymph node dis
seetion to orient the pathologist. 

Drainage and Closure 
Make a puncture wound in the anterior axillary line 
about 10 em below the armpit and pass a plastic 
multiperforated Jaekson-Pratt closed suetion eathe
ter through the puneture wound into the apex of the 
axillary disseetion near the point where the axillary 
vein goes under the clavicle. It may be necessary to 
suture the eatheter in plaee with fine catgut or PG. 

Glose the skin incision with interrupted 4-0 
nylon sutures or skin staples. Attaeh the eatheter to 
a closed-suction drainage device (Fig. 56-6). 

Postoperative Care 

Maintain suction on the catheter till the drainage is 
less than 30 ml per day. Then remove the catheter. 

Limit abduction of the arm during the first post
operative week. Thereafter eneourage the patient to 
exercise the shoulder joint through its entire range of 
motion. 

Eneourage the patient to achieve full ambulation on 
the day following operation. 

Later in the postoperative course, a seroma may 
develop under the skin flap. Aspirate the fluid on ce 
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Fig.56-5 

Postoperative Complications 
Hematoma or seroma 

W ound infeetion 

or twice weekly as neeessary. Fig. 56-6 
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57 Modified Radical Mastectomy 

Concept: Defining the Modified 
Radical Mastectomy of Patey 
The term modified radical mastectomy has come to 
mean removal of the breast together with a variable 
number ofaxillary lymph nodes. Some surgeons 
take a few outer lymph nodes, some do a complete 
excision of the lateral third of the axillary nodes 
using the pectoralis minor muscle as the upper 
boundary for their dissection, some elevate the 
pectoralis minor and take a few lymph nodes deep to 
this muscle, while others do a complete axillary 
lymph node dissection to the level of the clavicle. 
Patey described an operation removing all of thc 
breast tissue together with the underlying fascia 
of the pectoralis major in continuity with a total 
axillary lymphadenectomy. The pectoralis minor 
muscle also was excised. 

Without removing or dividing the pectoralis 
minor muscle, it is often not possible to achieve a 
complete lymphadenectomy. Furthermore, Durkin 
and Haagensen demonstrated that after chemically 
treating the axillary specimen to dissolve the fat, but 
preserving all the lymph nodes, they could identify 
as many as 12 Rotter's nodes in the area between the 
minor and major pectoral muscles. In the treatment 
ofinfiltrating breast cancer, complete axillary lymph
adenectomy is indicated because 25% of patients 
with clinically negative lymph nodes harbor micro
scopic metastases in the axillary nodes. 

Indications 
The modified radical mastectomy is the operation of 
choice for patients with an infiltrating carcinoma 
of the breast who are not eligible for breast 
conservation. 

Preoperative Care 
Perform mammography not only to study the area 
al ready under suspicion but to identify any possible 
additional sites of malignancy away from the primary 
area of suspicion. 

Only in Stage III and suspected Stage IV breast 
cancer is it necessary to perform a bone scan and a 

chemical profile for liver dysfunction. For Stage I 
and II breast cancer, scanning the bon es or the liver 
is counterproductive because the incidence of false 
positive results will outweigh the few cases ofproven 
metastases that these studies will detect. 

Pitfalls and Danger Points 
Performing an inadequate biopsy that fails to detect 
the cancer 

Ischemia of skin flaps 

Injury to axillary vein or artery 

Injury to brachial plexus 

Injury to chest wall resulting in pneumothorax 

Injury to lateral pectoral nerve resulting in atrophy 
of the pectoralis major muscle 

Operative Strategy 
Biopsy (See Chap. 55) 

Incision 
Before making the biopsy incision, be sure to plan 
the direction of the incision that will be made for 
the mastectomy in case the biopsy is malignant. If the 
biopsy incision is made in a. vertical direction and 
then it is decided to perform the mastectomy through 
a trans verse incision, it will be difficult to excise the 
entire field of the biopsy procedure. If a transverse 
mastectomy incision is anticipated, make a trans
verse biopsy incision. 

Incisional Wedge Biopsy, Total Excision of 
the Tumor, or Segmental Mastectomy? 
When the primary tumor is larger than 3-4 cm in 
diameter, perform the biopsy simply by excising a 
wedge of the tumor, but leave the bulk of the tumor 
behind. Otherwise, such a large defect is made in the 
breast that it is difficult to avoid entering the field of 
the biopsy procedure when doing the mastectomy. 
When the tumor is smaller than 3-4cm, excise the 
entire lesion for the biopsy and the estrogen receptor 
determination. This has the advantage that mani
pulating the breast during the mastectomy will not 
dislodge additional tumor emboli into the lymphatic 
and blood streams. When the breast is large, a larger 
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primary cancer can be excised for the biopsy without 
difficulty as compared with patients who have a 
small breast. 

In many situations the surgeon will undertake 
to biopsy an area of breast that is the site of sus
picious thickening as, for instance, in early scirrhus 
carcinoma. In these cases there may be no discrete 
tumor mass. It is important, therefore, that a suf
ficient sample of breast tissue be excised for the 
pathologist. Given an inadequate sample, the path
ologist will not identify the malignancy. In such 
cases the aim of the biopsy should be to excise a 
segment of the breast, rather than to try to localize 
a mass. This often requires that the dissection 
be carried down to a plane just superficial to the 
pectoral fascia. Then insert the left index finger into 
this plane and excise a segment of overlying breast 
containing the entire area of suspicion. 

U se of Electrocautery for the Biopsy 
Rapid and effective in accomplishing hemostasis 
during breast surgery, the electrocautery device 
nevertheless has one disadvantage. If excessive heat 
is applied to the breast tumor during electrocoagu
lation, this may render the determination of es trogen 
receptors inaccurate. Consequently, use only the 
cutting current when incising the breast tissues sur
rounding the tumor. This does not result in excessive 
heat. When a bleeding point is encountered, use 
the electrocoagulating current only for the bleeding 
point. If the tumor is small, use the electrocoagu
lating current with great caution to avoid overheating 
the specimen. 

Incision and Skin Flaps 
Thickness of Skin Flap 
While Halsted emphasized the importance of re
moving almost all of the skin of the breast and 
employing very thin skin flaps, subsequent experi
ence has shown that these precepts were necessitated 
by the advanced stage of cancer encountered by 
Halsted. How thin to make the skin flap depends on 
how much subcutaneous fat exists between the skin 
and the breast. Obese patients may have 1-2 cm of 
subcutaneous fat, while thin patients may have 
only a few millimeters of fat in this location. The 
important strategy is to remove all of the breast 
tissue. Leaving behind a layer ofsubcutaneous fat on 
the skin flap does not increase the incidence of local 
tumor recurrence. On the other hand, it does help 
assure the viability of the skin flap and facilitates 
the reconstruction ofthe breast at a subsequent oper
ation for those patients who desire this procedure. 

Cooper's ligaments extend from the breast to the 
subcutis and form a discontinuous layer of thin 

white fibrous tissue, visible against the background 
of yellow fat. Incising this fibrous layer where it joins 
the subcutaneous fat is one good method of assuring 
complete removal of the breast tissue while at the 
same time preserving an even layer of subcutaneous 
fat. This technique is described below. 

Alternative Incisions for 
Mastectomy 
Placing the incision in a horizontal direction gives 
the best cosmetic result because the scar will not be 
visible when the patient wears a low-cut gown. 
While the horizontal incision is easy to apply to 
tumors in the 3 or 9 0' dock positions (Figs. 57-1 
and 57-2), some modifications are necessary for 

Fig.57-1 

Fig.57-2 



Fig.57-3 

tumors in the upper or lower portions of the breast. 
A good basic approach is to draw a circle around the 
tumor leaving a margin of 3 cm on all sides. Then 
plan the remainder of the incision so that the entire 
areola will be included in the specimen. If possible, 
accomplish this in a horizontal direction. After 
having drawn the circle around the tumor, preserve 
as much of the remaining skin as possible. This will 
avoid tension on the skin suture line. The redundant 
skin can be excised after the specimen has been 
removed. At that time an accurate judgment as to 
the proper tension can be formulated. Also, the 
redundant skin that has been excised at the end of 
the operation can be converted into a full-thickness 
skin graft by excising the underlying fat. By planning 
ahead in this fashion, it is almost never necessary to 
obtain a dermatome split-thickness skin graft from 
another part of the body. Not only does this tech
nique save operating time, but it also avoids a graft 
donar site wound that is often painful. Furthermore, 
the full-thickness graft provides a superior cosmetic 
and functional result as compared with the split
thickness graft. Properly performed, one can expect 
a 100% "take" of the full-thickness graft. 

If any defatted surplus skin remains, wrap it in 
gauze and store it in a small bottle of sterile saline 
solution in a refrigerator. At any time in the next 
10-14 days, if the patient should require a skin 
graft, remove the skin from the refrigerator and use 
it. 
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There are a number of alternative incisions for 
tumors in various locations of the breast. Fig. 57-
3a illustrates a difficult horizontal incision for a 
lesion at 10 o'clock. Fig. 57-3b illustrates the re
sultant scar after the redundant triangle of skin has 
been removed . 

Cosmetic Considerations 
Following the lead of the two ongmators of the 
radical mastectomy, William Stewart Halsted and 
Willy Meyer, surgeons have far many decades 
used incisions for the mastectomy that were made 
gene rally in a vertical direction. A significant portion 
of the scar extended above the clavicle or over the 
shoulder and was exposed when the patients wore 
any type of sleeveless gown. Also, complete removal 
of the major pectoral muscle left a marked hollow 
beneath the clavicle. 

Without detracting from the efficacy of the 
mastectomy, modern techniques can avoid many of 
these cosmetic deficiences. During a radical mastec
tomy, it is advisable to leave the clavicular head 
of the major pectoral muscle. This improves the 
cosmetic appearance and does not interfere with 
performing a complete lymphadenectomy. 

In performing either a radicalor the Patey 
modification of the radical mastectomy, it is far 
preferable from the cosmetic viewpoint to make an 
incision that is horizontal rather than vertical. For 
tumors in the upper outer quadrant of the breast, it 
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Fig. 57-4 

may be neeessary to make the ineision in an oblique 
direetion as shown in Fig. 57 -4; it is never neeessary 
to earry the ineision over the shouider. Compiete 
exposure of the axilla ean be obtained with an 
ineision that crosses the upper axilla in a trans
verse direetion rather than one that passes along the 
anterior aspeet of the upper arm. 

Tranverse ineisions also have the advantage of 
enhancing the eosmetie appearanee following the 
insertion of an im plant at a later date in an effort to 
reeonstruet the breast following masteetomy. 

Another eosmetie defeet that should be avoided is 
the "dog-ear" deformity that ean result at either end 
ofthe ineision following masteetomy. This bunehing 
together of skin is interpreted by many women as a 
residual tumor and is a eause for great anxiety. It is 
easily prevented by exeising an additional triangle of 
skin until the ineision lies flat on the ehest wall 
(Figs. 57-5a and 57-5b). 

Skin Grafts 
Although Halsted advoeated exeision of most of the 
skin of the breast followed by an extensive split
thiekness skin graft, most of our patients in the 
modern era co me for treatment with disease at a 
mueh earlier stage than did those in Halsted's 
time. Extensive exeision of the skin is designed to 
minimize the ineidenee of loeal tumor reeurrenee on 
the ehest wall. Skin reCl.lrrenees in the parasternal 
region are usually the result of tumor in the internal 
mammary lymph nodes rather than residual tumor 
in the subeutaneous tissues. Parasternal reeurrenees 
will not be eliminated simply by removing more 
skin. In general, removing all of the skin over the 
tumor plus an additional 3 em seems to allow for an 
adequate margin and a low reeurrenee rate. 

Traditionally, surgeons have used the dermatome 
to obtain a split-thiekness graft from the skin of the 
thigh to re pI ace a defieit on the ehest wall following 
masteetomy. A full-thiekness graft is preferable both 
from the funetional and the eosmetie point of view. 
In planning the skin ineision for the masteetomy 
most surgeons outline an ineision that is symmetrieal 
and elliptieal. In so doing, they do not Ieave any 
surplus skin on the ehest wall, but rather they re-
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move the surplus with the specimen. This can be 
avoided by drawing a cirele with the skin marking 
pen and measuring 3 cm from the outer perimeter of 
the tumor. Only the skin ofthis cirele plus that ofthe 
areola need be removed for the purpose of avoiding 
local recurrence. The remainder of the skin of the 
breast temporarily may be left behind on the chest 
wall. If this strategy is followed and a skin graft 
is necessary, then this graft may be obtained by 
trimming the skin from that portion of the chest wall 
where it is in surplus. This patch of skin is then 
defatted by pinning it to a sterile board and re
moving all of the subcutaneous fat. This will convert 
the patch of skin into a full-thickness skin graft. In 
our experience a properly defatted full-thickness skin 
graft has resulted in approximately as many 100% 
"takes" as can be expected following split-thickness 
grafts. By following this strategy over aperiod of 
many years we have rarely had to perform split
thickness grafts. Not only is the functional and 
cosmetic result superior following full-thickness 
grafts, but the painful second wound at the donor 
site is avoided. 

Since most of our patients undergoing mastectomy 
in the current era have Stage Tl or T2 tumors, the 
necessity for skin grafts of any type is rare. 

Pros and Cons of Electrocautery 
For the past decade or two we have used an elecro
cautery technique both for the sharp dissection in
volved in elevating the skin flap and for hemostasis. 
Although the use of the coagulating current for 
incising subcutaneous fat creates an intense amount 
of heat (and sometimes actually boils the fat), using 
the cutting current avoids producing much heat. In 
fact, dissecting with the cutting current does not 
seem to have an effect on the tissue very much 
different from that of the cold scalpel blade. In other 
words, there does not appear to be any significant 
heating ofthe local tissues; nor does there seem to be 
a considerable hemostatic effect. Why, then, do we 
dissect with a cutting current? In this portion of 
the operation, using the cutting current will not 
produce instant hemostasis. However, we use an 
electrocautery instrument that has a fingertip control 
that can very easily be switched from cutting to 
coagulating current. By making an incision with a 
cutting current, the switch can instandy be changed 
to the coagulating current when one encounters 
a bleeding point. Thus, the local vessel may be 
coagulated without interposing the step of grasping 
it with a hemostat and then ligating it or applying 
electrocoagulation to the hemostat. Once the tech
nique is mastered, it encourages the development of 
rapid and efficient surgery with minimal blood loss. 
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Achieving hemostasis in a fatty layer requires 
considerably more skill than coagulating a bleeding 
point in musele. Coagulating the fat in the general 
vicinity of a bleeding point creates tissue damage 
and litde hemostasis. Try to see the actual blood 
vessel from which the bleeding is coming. Touch the 
blood- vessel at a point proximal to its cut end using 
the flat part of the electrocoagulator's electrode. 

After many years of using electrocoagulation for 
virtually all of the bleeding points in the modified 
radical mastectomy, except for the axillary artery 
and vein branches, we have not noticed any increase 
in wound complications, nor in the incidence and 
severity of serum accumulations under the skin flaps. 
The incidence of serum accumulation seems to be 
related more to the degree of obesity than to the 
method of obtaining hemostasis. 

Operative Technique 
Biopsy 
Determine the direction that the mastectomy incision 
will take and make the biopsy incision direcdy over 
the tumor in the same direction as the anticipated 
mastectomy incision. If the tumor is 2-3 cm in 
diameter, make the biopsy in cis ion 3-4 cm in length. 
Then carry this incision through the subcutaneous 
fat down to the level of breast tissue. Apply rake 
retractors to the subcutaneous fat. Use the cutting 
current of the electrocautery to dissect in the plane 
between the fat and the breast tissue until an area of 
breast about 3-4 cm in diameter has been exposed. 

If the tumor is easily identified, use the cutting 
current to incise the breast tissue around the peri
meter ofthe tumor until the lesion has been removed. 
Now use a coagulating current to achieve complete 
hemostasis in the wound, while the pathologist 
is performing a frozen-section examination of the 
specimen. Be sure that a portion of the specimen is 
submitted for the es trogen receptor determination. 

It is generally not necessary to apply sutures in 
the attempt to elose the defect left in the breast 
following the biopsy excision. Closing the defect 
in layers with sutures will produce an area ofindur
ation in the breast that may weIl resemble a tumor. 
If the lesion is benign, this area of induration may 
persist for months or years and cause great con
sternation to the patient and her personal physician. 
Leaving the defect unsutured makes postoperative 
evaluation of the breast on physical examination 
more accurate. 

When the area to be biopsied consists of non
discrete thickening, excise the entire area down to 
pectoral fascia (see Figs. 53-1 to 53-3). 
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If the lesion is benign, elose the skin with a 
subcuticular continuous suture of 4-0 PDS or inter
rupted 5-0 nylon sutures. Ifthe specimen is reported 
to be malignant, elose the incision with continuous 
heavy silk. Change gowns, gloves, and instruments, 
and redrape the patient. 

Incision and Elevation of Skin Flaps 
Position the patient so that the arm is abducted 90° 
on an arm board and place a folded sheet, about 
5 cm thick, underneath the patient's scapula and 
posterior hemithorax. Prepare the area of the breast, 
upper abdomen, shoulder, and upper arm with 
an iodophor solution. Enelose the entire arm in 
a double layer of sterile orthopedic stockinette to 
maintain sterility of the entire extremity because the 
arm must be flexed during the dissection of the 
upper axilla. We prefer to place a sterile Mayo 
instrument stand over the patient's head. This will 
be used for extra hemostats and gauze pads for the 
assistant as weIl as to support the arm during the 
period of the operation that requires it to be flexed. 

/ 

Fig. 57-6 

Using a sterile marking pen, draw a cirele 3 cm 
away from the perimeter of the primary tumor. 
Depending on the location of the tumor, mark the 
medial and lateral extensions of the incision as dis
cussed above. In addition to the area of skin outlined 
by the cirele drawn around the tumor, inelude the 
entire areola and nipple in the patch of skin left on 
the specimen (see Fig. 57 -1). If there is little or no 
possibility of requiring a skin graft, then make an 
elliptical incision (Fig. 57-6). Then use a scalpel to 
make the incision through all the layers of the skin. 
Attain hemostasis by applying electrocoagulation to 
each bleeding point. 

Now apply either Adair elamps or rake retractors, 
about 2-3 cm apart, to the cut edge of the skin on 
the lower flap. Have the assistant elevate the skin 
flap by drawing the Adair elamps in an anterior 
direction. Apply countertraction by depressing the 
breast posteriorly. Then use the electrocautery set 
on a medium cutting current to incise Cooper's 
ligaments, which attach the subcutaneous tissues 
to the surface of the breast (Fig. 57-7). Leave 



Fig. 57-7 

no breast tissue on the skin flap . When any sig
nificant bleeding is encountered, change the switch 
on the handle of the electrocautery device from the 
"cutting" to the "coagulating" setting. By using the 
cutting current for dissecting the fat off the breast 
not much heat is genera ted nor is the tissue trauma 
significantly greater than that imposed by the cold 
steel scalpel. Whenever a blood vessel is encoun
tered, the surgeon has in his hand the electrocoagu
lating device and need only move the switch from 
one setting to the other. This technique facilitates 
performing a mastectomy with minimal trauma and 
excellent hemostasis. Continue elevating the inferior 
skin flap until the dissection is beyond the breast. 
The medial margin for the disseetion is the sternum. 
The lateral margin is the anterior border of the 
latissimus dorsi muscle, which is exposed for the first 
time during this phase of the operation. Apply a 
moist gauze pad to the operative site. Remove the 
Adair clamps from the lower skin flap and apply 
them now to the upper skin flap. 
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Use the same technique to elevate the upper 
skin flap to a point about 3 cm below the clavicle. 
Whichever skin incision has been selected, it should 
permit wide exposure of the axillary contents from 
the clavicle to the point where the axillary vein 
crosses over the latissimus muscle. The final step in 
achieving exposure consists of clearing the fat from 
the anterior border of the latissimus muscle with 
a scalpel so that the entire lateral margin of the 
dissection has been identified. 

Clearing the Pectoral Fascia 
After checking to ascertain that complete hemostasis 
has been achieved, use a scalpel to incise the fascia 
overlying the major pectoral muscle. Begin near 
the medial margin of this muscle and proceed 
with scalpel or electrocautery to dissect the fascia off 
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Fig. 57-8 

the anterior surface of the major pectoral musc1e 
from the sternum to the lateral margin (Fig. 57 -8). 
Simultaneous hemostasis will be achieved if the first 
assistant will electrocoagulate each of the branches 
of the mammary vessels as they are exposed or 
divided by the dissection. Whether you use electro
cautery or hemostats, exercise caution in pursuing a 
vessel that has retracted into the chest wall after 
being divided. We have on occasion, especially in 
thin patients, observed pneumothorax following this 
step. When the vessel is not easily controlled by 
electrocoagulation or a hemostat, simply apply a 
suture-ligature to control it. 

When the lateral margin of the pectorals major 
has been reached, use a combination of blunt and 
sharp dissection to elevate the edge of the pectoral 
musc1e from its investing fascia. This will maintain 
continuity between the breast, the pectoral fascia, 
and the lymph nodes of the axilla. 

Unroofing the Axillary Vein 

Use a Richardson retractor to elevate the major 
pectoral muscle. Identify the pectoralis minor muscle 
(Fig. 57 -9). Branches of the medial pectoral nerve 
will be seen lateral to the origin of the pectoralis 
minor. These may be divided without serious con
sequence, but be sure to identify and preserve the 
major branch of the lateral pectoral nerve that 
emerges just medial to the origin of the pectoralis 
minor and travels along the undersurface of the 
major pectoral muscle. Division of this nerve may 
result in atrophy and contraction of the pectoralis 
major . 

Dissect the fat and fascia off the anterior-inferior 
edge ofthe coracobrachialis muscle using the scalpel. 
Directly inferior to this musc1e will be found the 
brachial plexus and the axillary vessels. Continuing 
the dissection of the inferior border of the coraco-
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brachialis in a medial direction will lead to the 
coracoid process upon which the pectoralis minor 
inserts. Divide the pectoralis minor muscle near its 
insertion using the electrocoagulator (Fig. 57-10). 
If you do not wish to excise Level 3 lymph nodes, it 
is not necessary to divide the minor pectoral muscle. 
Simply free its posterior attachments and elevate it 
with a Richardson retractor. Free up enough of the 
divided muscle to provide complete exposure of the 
axillary vein. Deep to the point where the pectoralis 
minor muscle was divided will be found a well
defined fat pad overlying the j unction of the cephalic 
and axillary veins. Gentle blunt dissection ~ill gen
erally succeed in elevating this fat pad and drawing 
it in a caudal direction to ex pose the anterior surface 
of the axillary vein. 
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Fig.57-11 

Fig.57-12 

Now incise the adventitial sheath of the axillary 
vein (Fig. 57 -11). Although light dissection with 
the belly of the scapel can accomplish this, most 
surgeons prefer to use a Metzenbaum scissors. A few 
branches of the lateral anterior thoracic artery, 
vein, and nerve will cross over the anterior wall of 
the axillary vein. Divide these branches between 
Hemoclips. In order to complete the division of the 
sheath of the axillary vein from the region of the 
latissimus muscle to the clavcle, it will be necessary 
to flex the upper arm. This will relax the major 
pectoral muscle, which is then elevated with a 
Richardson retractor. 

Axillary Vein Dissection 
Axillary lymphadenectomy aims at removing all of 
the lymph glands inferior to the axillary vein. Only 
when these glands are replaced by metastases will 
tumor spread to the nodes cephalad to the axillary 
vein and to the neck. Not only is it unnecessary to 
strip all of the fat from the brachial plexus, but this 
maneuver may produce a lifelong painful neuritis in 
some patients. 

Now identify all the branches entering the axillary 
vein from below. Clear each of the branches of 
adventitia, and divide each between Hemoclips 
(Fig. 57-12). The subscapular vein, which enters 
the axillary from behind, should not be divided. 

At this point, it is essential to label the apex and 
the lateral margin of the axillary specimen. Many 
pathologists prefer that a third label be attached 
at the point where the pectoralis minor muscle 
crosses the axillary specimen. It is important that 
the pathologist be able to tell the surgeon which 
nodes are involved, as a metastasis to the apical 
node has a worse prognosis than one to the lateral 
node group. 

The upper boundary of the axillary dissection is 
the crossing of the clavicle over the axillary vein. 
Detach the lymphatic and areolar tissue at this 
point with the electrocoagulator. Now make a scalpel 
incision in the clavipectoral fascia on a line parallel 
to and I cm below the axillary vein. Do not retract 
the axillary vein in a cephalad direction, as this 
may expose the underlying axillary artery to injury 
during this step. 

Dissect the areolar and lymphatic tissues off the 
intercostal muscles and ribs going from medial to 
lateral. When the minor pectoral muscle is encoun
tered, divide it 2-3 cm from its origin with the 
electrocoagulator (Fig. 57-13) and leave the ex
cised muscle attached to the specimen. If this muscle 
was not divided earlier in the operation, it is not 
necessary to resect it. Now res tore the arm to its 
previous position of90° abduction. As the chest wall 



is deared laterally, one or two intercostobrachial 
nerves will be seen emerging from the intercostal 
musde on their way to innervate the skin of the 
upper inner arm. Since these nerves penetrate the 
specimen, divide them even though this will result 
in a sensory deficit in the upper inner arm (Fig. 
57-14). 

Then use a sterile gauze pad to wipe the loose 
fat out of the subscapular space going from above 
downward. This maneuver will expose the long 
thoracie nerve that runs along the rib cage in the 
anterior axillary line in a vertieal direction from 
above downward to innervate the anterior serratus 
musde. The thoracodorsal nerve can be identified 
as it leaves the area of the subscapular vein and 
runs both laterally and downward together with 
the thoracodorsal artery and vein to innervate the 
latissimus dorsi musde. Since these two nerves run 
dose to the peripheral boundary of the dissection, 
they should be preserved when no metastatic lymph 
nodes are seen in their vicinity. 

Detach the lymphatic tissue inferior to that por
tion of the axillary vein that crosses over the latis
simus musde. Preserving the long thoracic nerve is 
complieated by the fact that a number of small veins 
cross over the nerve in its distal portion. Circumvent 
this difficulty by moving the partly detached breast 
in a medial direetion so that it rests on the patient's 
ehest after freeing the specimen from the anterior 

IntercOSlobrachial n. 

Fig.57-14 
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erratus ant. m. 

Fig.57-15 

border of the latissimus muscle. Then make an 
incision in the fascia of the serratus muscle 1 cm 
medial to the long thoraeie nerve. Dissecting this 
fascia a few centimeters in a medial direction will 
detach the entire specimen from the ehest wall (Fig. 
57-15). 

Irrigation and Closure 
Thoroughly irrigate the operative field with sterile 
water, a solution that has cancercidal effect on loose 
tumor cells that may have been dispersed into the 
operative field. Check the entire field to be sure that 
complete hemostasis has been achieved. 

Then insert two multiperforated catheters, each 
about 4 mm in diameter, through puncture wounds 
in the lower axilla. Bring one catheter deep to the 
axillary vein where it may be sutured with some fine 
catgut. Bring the other catheter across the thoraeie 
wall from the puncture wound to the region of the 
sternum. Suture each catheter to the skin at the site 
of the puncture wounds and attach to closed-suction 

Pectoralis major m. 

drainage (Hemovac) (Fig.57-16). Fig.57-16 

Latissimus dorsi m. 



Then elose the skin with interrupted fine nylon 
sutures or skin staples. Be certain that there is 
no significant tension on the incision or else post
operative necrosis of the skin flap may be anticipated. 
Often shifting the skin flaps in a medial or lateral 
direction will relieve tension. Do not permit either of 
the skin flaps at the lateral margin of the incision to 
become bunched up in such a fashion that a "dog 
ear" will form. Many patients are convinced that 
this represents residual tumor. The "dog ear" de
formity can be eliminated by excising a triangular 
wedge ofskin as noted in Figs. 57-3 and 57-5. 

When elosed-suction drainage is used postopera
tively, it is not necessary to apply a bulky pressure 
dressing. 

Postoperative Care 
Leave the two elosed-suction drainage catheters 
in place until the daily drainage diminishes to 
30-40 ml/day or about 7 days. 

Encourage early ambulation but do not permit 
the patient to abduct the arm on the side of the 
operation for 5- 7 days, as this activity prevents 
the skin flaps from adhering to the ehest wall and 
encourages prolonged drainage of serum. Permit the 
patient to use this arm for ordinary activities not 
requiring abduction. Do not initiate active abduc
tion exercises until the 8th-10th postoperative day. 
This delay will not interfere with the patient's ability 
to regain a complete range of motion of the arm, 
as demonstrated by the study of Lotze, Duncan, 
Gerber, and colleagues. 

Take appropriate steps throughout postoperative 
treatment to ass ure the patient's emotional as weIl as 
her physical rehabilitation. 

Do not remove the skin sutures for 2 weeks because 
the operation has separated the skin flaps from much 
of their blood supply. This slows down the rate of 
healing. 

Aspirate any significant collections of serum beneath 
the skin flaps with a sterile syringe and needle as 
necessary. 

Administer adjuvant treatment with chemotherapy 
as soon as the incision is healed in all premenopausal 
women with axillary lymph node metastases. Pre
scribe tamoxifen 10 mg twice daily to node-negative 
postmenopausal women whose tumors test positive 
for es trogen receptors. For a review of the validity 
of other indications for adjuvant therapy, see the 
report of Harris, Lippman, Veronesi et al. 

Conduct follow-up examinations every 3 or 4 months 
for the first 5 years and then every 6 months for 
life. These examinations, combined with annual 
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mammography, are an integral part ofthe treatment 
of breast cancer. Aside from the search for local 
recurrence and distant metastases, the opposite 
breast must be carefully followed because 10% of 
patients will develop a new primary tumor in the 
opposite breast following mastectomy for cancer. 

Also, carefully inspect the arm for the development 
of lymphedema, which can become a disabling com
plication ifnot detected and treated early. Warn the 
patient to avoid trauma, ineluding sunburn, to the 
arm and forearm of the opera ted side. If'at any time 
the hand should be traumatized or any evidence of 
infection should appear in the hand or arm, prompt 
treatment with antibiotics (dieloxacillin) for aperiod 
of 7 -10 days, followed by the application of a spe
cially fitted elastic sleeve of the Jobst type, may 
prevent the development of permanent arm edema. 

Postoperative Complications 
Ischemia of Skin Flap 
This complication is preventable by avoiding tension 
on the suture line as weIl as excessive devascular
ization of the skin flaps. It is a serious complication. 
When ischemia is permitted to develop into gangrene 
of the skin, a process that takes 2 or more weeks, 
some degree of cellulitis invariably folIows. This 
process oceludes many residual collaterallymphatic 
channels through which the lymph fluid from the 
arm manages to return to the general circulation. 
Blocking these channels increases the incidence and 
severity of permanent lymphedema of the arm. Con
sequently, skin necrosis should be anticipated when 
purpie discoloration appears in the skin flap on the 
5th or 6th day following mastectomy. If this purpie 
discoloration cannot be blanched by finger press ure, 
it represents devitalization of the skin and is not 
cyanosls. 

Once this skin change has been observed, the 
patient should promptly be returned to the operating 
room. With local anesthesia, excise the devitalized 
skin and replace it with a skin graft. At this early 
date infection will not yet have ensued, and primary 
healing of the skin graft may be anticipated. This 
prompt action will eliminate weeks of morbidity as 
weil as damage to the collaterallymphatic channels. 
I t is, of course, far preferable to prevent skin necrosis 
in the first place by utilizing a skin graft during 
the primary operation whenever excessive tension is 
observed during the skin elosure. 

Wound Infection 
Wound infection is uncommon in the absence of skin 
necrOSlS. 
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Seromas 
Seromas, collections of serum beneath the skin Bap, 
occur in the first few weeks following mastectomy 
when there has been failure of the skin Bap to 
become adherent to the chest wall. This appears 
to be more common in obese patients. Treatment 
consists of aspirating thc serum every 3-5 days. On 
rare occasions this process may continue for several 
months. In such a case, it is preferable to make an 
incision with local anesthesia and insert a latex 
drain. Repeated aspiration over aperiod of many 
weeks may result in infection of the seroma. 

Lymphedema 
Lymphedema of the arm is more common in obese 
patients, in those who have had radiotherapy to 
the axilla, and in those who have experienced skin 
necrosis, wound infection, or cellulitis of the arm. 
Treat cellulitis of the arm promptly with antibiotics. 
Lymphedema in the absence of any sign of infection 
is treated as soon as it is detected by the application 
of a Jobst elastic sleeve, which applies apressure of 
50 mm of mercury over the course of the forearm and 
arm. These sleeves should be changed whenever 
they lose their elasticity, gene rally after 6 weeks. 
This kind oftreatment should be instituted whenever 

one detects an increase in circumference of the arm 
of 2 cm or more. Generally, elastic compression 
will keep the condition under control if it has not 
already been long neglected. Once the edema has 
been permitted to remain for many months, sub
cutaneous fibrosis replaces the edema and makes 
it irreversible. Intermittent pneumatic compression 
has been recommended, but few patients will tolerate 
the many hours a day of intermittent compression 
which are necessary before significant progress is 
demonstrated in long-standing edema. Prompt treat
ment of the hand or arm with antibiotics and early 
application of elastic compression is helpful in pre
venting and controlling edema. 
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Indications 
Radical mastectomy is useful only in patients who 
have very large tumors that invade the pectoral 
muscles . 

Preoperative Care 
Same as for the modified radical mastectomy (see 
Chap.57). 

Pitfalls and Danger Points 
Same as for the modified radical mastectomy opera
tion (see Chap. 57). 

Operative Strategy 
After e!evating the skin flaps by the usual technique, 
the radical mastectomy can be accomplished in one 
of two sequences. In the technique described below, 
the axillary lymphadenectomy precedes removal of 
the breast from the ehest wall. It is also feasible to 
remove the breast and the major pectoral muscle 
from the ehest wall prior to doing the axillary dis
section, a sequence that is observed in the Patey 
operation. Proponents ofthe latter sequence fee! that 
it reduces the incidence of tumor emboli caused by 
traction applied to the specimen. When the breast 
is removed going from medial to lateral, gravity 
provides sufficient retraction. Since there are no 
data available comparing these two sequences, each 
surgeon will base his choice on personal preference. 

Operative Technique 
Ineision 
The principles underlying the choice of an incision 
for radical mastectomy (Fig. 58-I) are the same as 
those for the Patey operation. Also, see Figs. 57-1 to 
57-5. 

Elevation of Skin Flaps 
Same as for the Patey operation (see Chap. 57). 

Exposing the Axilla 
To perform a complete axillary lymphadenectomy, 
it is not necessary to remove that portion of the 
major pectoral muscle which arises from the clavicle. 
Also, preservation of the clavicular head of this 
muscle improves the cosmetic appearance of the 
upper ehest wall. Consequently, deve!op a line of 
separation by blunt dissection between the sternal 
and clavicular heads of the pectoral muscle . Con
tinue this separation to the point where the major 
pectoral muscle inserts upon the humerus. Place 
the left index finger underneath the sternal head 
of the muscle near its insertion and divide the muscle 
from its insertion with the e!ectrocoagulating cur-

Fig.58-1 
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Fig. 58-2 

Fig.58-3 



rent (Fig. 58-2). Complete the line of division 
between the two heads of the muscle going in a 
medial direction until the sternum is reached. A num
ber of lateral anterior thoracic arteries, veins, and 
nerves will be divided between Hemoclips during 
this dissection. Also detach the upper 2-3 cm of the 
major pectoral muscle from the upper sternum. 

Incise the areolar tissue and fascia over the surface 
of the coracobrachial muscle and continue in a me
dial direction until the coracoid process is reached. 
This will expose where the junction is between the 
coracobrachial muscle and the insertion of the minor 
pectoral muscle (Fig. 58-3). Just caudal to the 
coracobrachial muscle are the structures contained 
in the axilla, namely, the brachial plexus and the 
axillary artery and vein. They are covered not only 
by fat and lymphatic tissue, but also by a' thin layer 
of costocoracoid fascia. Clearing the fascia away 
from the inferior border of the coracobrachial muscle 
serves to unroof the axilla as weil as to expose 
the insertion of the minor pectoral muscle. Detach 
this muscle from its insertion after isolating it by 
encircling it with the index finger; use the coagulating 
current to divide the muscle near the coracoid pro-

Fig.58-4 
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cess (Fig. 58-3). A pad offat overlying the axillary 
vein near the entrance of the cephalic branch can be 
swept down ward by blunt dissection, exposing the 
axillary vein. 

Dissecting the Axillary Vein 
I t is not necessary to clean the fat off the brachial 
plexus or to remove tissue cephalad to the axillary 
vein. Pick up the sheath of the axillary vein with 
a Brown-Adson or DeBakey forceps and use a 
Metzenbaum scissors to separate the adventitia from 
underlying vein (Fig. 58-4). Once the unopened 
scissors has been inserted underneath the adventitia 
to establish the plane, remove the scissors and then 
insert one blade of the scissors under this tissue. 
Close the scissors, dividing the adventitia. Continue 
this dissection along the anterior wall of the axillary 
vein from the region of the latissimus muscle to the 
clavicle. The only structures crossing anterior to the 
axillary vein will be some thoracoacromial, lateral 
anterior thoracic, and pectoral blood vessels and 
nerves. Divide these structures between ligatures 
or Hemoclips. At the conclusion of this step, the 
branches of the axillary vein will have been fairly 
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Fig.58-5 

weIl skeletonized. Now divide each of the branches 
of the axillary vein that comes from below, using 
Hemoclips or 3-0 PG ligatures (Fig. 58-5). 

At this point use some silk sutures to apply labels 
to mark the apex and the lateral portion of the 
lymphadenectomy specimen. 

Dissecting the ehest Wall 
Make a scalpel incision through the clavipectoral 
fasciajust inferior to the medial portion ofthe axillary 
vein (Fig. 58-6). This will clear fat and lymphatic 
tissue from the upper ehest wall. Continue this dis
section laterally until the subscapular space has 
been reached. Then clear the areolar tissue from the 
subscapular space by using agauze pad, bluntly 
dissecting from above downward. This maneuver 

will reveal the location of the long thoraeie nerve 
descending from the brachial plexus in apposition to 
the lateral aspect of the thoraeie cage. Preserve this 
nerve. Identify the thoracodorsal nerve that crosses 
the subscapular vein and travels 2 or 3 cm laterally 
together with the artery and vein supplying the 
latissimus dorsi muscle (Fig. 58-7). In the absence 
ofobvious lymph node metastases in this area, dissect 
out the thoracodorsal nerve down to its junction 
with the latissimus dorsi muscle. 

If the anterior border of the latissimus muscle 
has not yet been thoroughly exposed, complete this 
maneuver now. The entire lymphadenectomy speci
men should be freed from the axillary vein, the 
upper anterior ehest wall, and the anterior border of 
the latissimus muscle. 
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Fig.58-7 

Detaching the Specimen 
Keeping the long thoraeie nerve in view, make an 
incision in the fascia of the anterior serratus muscle 
on a line parallel to and I cm medial to this nerve. 
Elevate the fascia by dissecting in a medial direction 
exposing the underlying muscle until the interdigi
tations of the pectoral muscles are encountered 
(Fig. 58-8). Detach the pectoral muscles from their 

n. 
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Fig.58-9 

points of origin with the electrocautery. Apply small 
hemostats to each bleeding vessel. Try to avoid 
including any extraneous tissue in the hemostat 
other than the blood vessel. If this is accomplished, 
each of the blood vessels on the ehest wall may be 
occluded by applying the coagulating current to 
each hemostat at the conclusion ofthe dissection. As 
the pectoral muscles are divided, leave about 0.5 cm 
of muscle tissue on the rib cage, as this will facilitate 
applying the hemostats to the perforating branches 
of the internal mammary vessel. If these are divided 
flush with their point of emergence from the ehest 
wall, they will often retract into the ehest, which 
makes hemostasis difficult and increases the risk of 
pneumothorax. Continue the retraction in a medial 
direction of the pectoral muscles and the attached 
breast, proceeding until all of the internal mammary 
branches have been clamped and divided and the 
dissection has been completed at the border of the 
sternum. Then remove the specimen and electro
coagulate each of the hemostats. Ascertain that 
hemostasis is complete. Then irrigate the entire op
erative field with sterile water in the attempt to wash 
out detached tissue and malignant cells (Fig. 58-9). 

Closure of Incision and 
Insertion of Drains 
Same as for the Patey operation (Fig. 58-10). 

Full-Thickness Skin Graft 
Whenever an area of excessive tension is encountered 
during the closure of the skin wound by means of 

Measure the defect and determine if there is suf
ficient redundant skin in other areas of the skin flaps 
which may be excised, defatted, and trans plan ted 
into the defect. In order to expedite the defatting of 
skin to be graf ted, it is helpful to pin one edge of the 

suturing, leave this portion ofthe incision unsutured. Fig. 58-10 



skin patch down to a sterile board. Then grasp the 
fat with the forceps and use a large scalpel blade to 
dissect all of the fat off the skin. Sometimes a few 
remaining bits of fat may be excised with a curved 
Metzenbaum scissors. When a patch of skin has 
been sufficiently defatted to convert it into a full
thickness graft, the undersurface of the skin assurnes 
a characteristic pitted appearance. Then place the 
full-thickness skin graft into the defect and tailor its 
dimensions so that there is mild tension on the graft 
after it is sutured into place. 

First suture the edges of the skin down to the 
chest wall musculature with interrupted 3-0 silk. 
Use about six such sutures to fix the skin edges down 
to the chest wall to stabilize the perimeter of the de
fect. Then insert a continuous over-and-over suture 
of atraumatic 5-0 nylon to attach the skin graft to 
the edges of the skin defect using small bites. Skin 
staples are another good method offixing the graft in 
place. 

Make multiple puncture wounds in the skin graft 
with a No. 10 scalpel blade to permit seepage of 
serum from the wound through the graft. Over the 
skin graft apply a single layer of iodophor gauze. 
Over this, place a small mass of gauze fluffs. Then 
tie the long ends ofthe previously placed silk sutures 
over the gauze stent in order to fix the skin graft in 
position with some pressure. 

This step may be accelerated by omitting sutures 
entirely and fixing the skin graft in place with either 
Steristrip adhesive tapes or skin staples. Then the 
gauze fluffs are taped into place over the graft. 

Split-Thickness Skin Graft 
When there is no surplus of skin on the chest wall 
to be harvested for a skin graft, use an electric 
dermatome to obtain a split-thickness graft from the 
anterolateral portion of the upper thigh. After this 
area has been cleansed with soap and an iodophor 
solution has been applied, dry the area and apply a 
sterile lubricating solution of mineral oil. Then have 
the assistants stretch the skin by applying traction in 
opposite directions with wooden tongue depressors. 
Set the electric dermatome so that the graft will be 
0.0l5 inch in thickness. Apply the dermatome to 
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the surface of the skin with firm press ure and start 
the motor. Apply even press ure and move the der
matome in a cephalad direction. It may be helpful 
for the scrub nurse to pick up the cut edge of the 
graft with two forceps while the surgeon continues to 
operate the dermatome until an adequate patch of 
skin has been obtained. Place the skin graft in a 
normal saline solution temporarily. Apply a single 
layer of coarse gauze anointed in iodophor ointment 
to the donor site over which apply a moist sterile 
gauze laparotomy pad. 

Suture the skin graft into the defect as described 
above. 

Postoperative Care 

With reference to the skin graft, unless there are 
signs of infection, do not remove the gauze stent for 
5- 7 days. After this, the healing skin graft may be 
left exposed or covered with a loose dry dressing. 

Remove the dressing from the donor site, with the 
exception of the single layer of iodophor gauze, on 
the day following operation. We prefer to leave this 
area exposed to the air. U se an electric hair dryer 
on the donor site intermittently to accelerate the 
formation of asolid crust over this area. As this crust 
begins to loosen around its periphery at the end of 
about 3 weeks, gradually trim that portion of the 
crust and the attached layer of gauze with a scissors. 

See also the section on postoperative care follow
ing the Patey operation (Chap. 57). 

Postoperative Complications 
See discussion of postoperative complications fol
lowing the Patey operation (Chap. 57). 

With reference to the skin graft, complications 
include infection of the grafted area and occasionally 
of the donor site. Failure of a complete "take" 
is generally due to hematoma or serum collecting 
underneath the graft and separating it from its bed. 
This can be prevented by careful hemostasis at the 
time of surgery and also by making several perfora
tions with a scalpel blade to permit the seepage 
of serum. 



Hepatobiliary Tract 



59 Concept: When to Remove 
the Gallbladder 

Mortality Following 
Cholecystectomy 
Despite the potential risk of surgical errors, which 
may produce complications of a horrendous nature, 
cholecystectomy in the hands of a skilled surgical 
team is followed by a remarkably low mortality 
rate. In a review of 1,100 cholecystectomies without 
common bile duct (CBD) exploration performed 
(1969-1980) for nonmalignant gallbladder disease, 
induding acute cholecystitis, by the residents and 
staff of the Booth Memorial Medical Center in 
Flushing, N ew Y ork, the hospital mortality was 
0.25%. Martin and van Heerden reported a 0.3% 
rate for 586 cholecystectomies for chronic chole
cystitis and 2.1 % for acute cholecystitis. McSherry 
and Glenn found a 0.5% hospital mortality rate 
following cholecystectomy for chronic disease of the 
biliary tract; in patients under age 50 the mortality 
rate was 0.1 %, while those over age 50 experienced a 
rate ofO.9%. In studying cholecystectomy for acute 
cholecystitis, the same authors found a mortality 
rate of 1.3% for the entire group of 1,643 cases: 
under age 50, 0.4% died while over age 50 the rate 
was 2.2%. These authors surveyed 11,808 patients 
who underwent surgery from 1932 to 1978. It is 
our experience that in the modern era improved 
monitoring of cardiorespiratory dynamics has mark
edly reduced the risk of elective surgery in the aged 
population, and we did not find a significant increase 
in the fatality rate after cholecystectomy in the 
patients over 50 as compared to those under the age 
of 50. 

More important in its influence on surgical mor
tality is the addition of choledocholithotomy to sim
ple cholecystectomy. The Booth Memorial Medical 
Center mortality for the latter operation was 2.5%, 
a tenfold increase over the risk of simple chole
cystectomy. One third ofthe deaths were due to acute 
pancreatitis following manipulation of the common 
bile duct for the extraction of calculi. In municipal 
hospitals, where the patient population contains a 
high er percentage ofpatients with acute suppurative 
cholangitis or other types of advanced sepsis than 
are to be found in voluntary hospitals, the mortality 
rate of CBD explorations is often much higher than 
2.5%. 

Not only is the magnitude of choledocholithotomy 
considerably greater than that of cholecystectomy 
but the patient suffering from CBD stones tends to 
be much older and to have had biliary tract disease 

for a longer period of time. Also, virulent bacteria 
are found in the bile much more frequently when 
stones are present in the CBD. The striking increase 
in mortality for choledocholithotomy as compared 
with cholecystectomy is one of the strongest argu
ments for the early removal of gallbladders that 
contain symptomatic calculi. 

Laparoscopic Cholecystectomy 
Cholecystectomy can be performed by laparoseopie 
techniques with the same safety as open cholecys
tectomy by adequately trained skilled surgeons 
(Soper and associates). Patients presenting with 
early acute cholecystitis can in most cases be treated 
by this technique, although patients who have 
previously experienced extensive upper abdominal 
surgery should have an open operation. 

Symptomatic Cholelithiasis 
Symptoms Produced by Gallstones 
When a gallbladder stone becomes impacted in the 
orifice of the cystic duct, the dassical symptoms of 
"gallbladder colic" are produced. This symptom 
complex consists of intermittent colicky pain, gen
erally ofsudden onset, located most frequently in the 
high epigastrium and radiating directly to the back 
or to the right scapula. The initial episode of pain 
may last 1-8 ho urs to be followed by aperiod of 
respite. The cyde may be repeated several times. 
Often, a single injection of Demerol will terminate 
the attack of biliary colic. Most episodes of biliary 
colic terminate within 12 hours either because the 
stone passes through the cystic duct or because 
the stone falls back out of the cystic duct into the 
gallbladder. 

Other symptoms that have long been attributed 
to gallbladder disease, such as fatty food intolerance, 
belching, excessive flatus, or flatulent dyspepsia, are 
not due to gallstones or to cholecystitis. Because removal of 
the gallbladder cannot be expected to relieve these 
symptoms, the patient will generally be disappointed 
following cholecystectomy if he has been told some
thing to the contrary. On the other hand, cholecys
tecomy does relieve gallbladder colic. 

Diagnosis of Cholelithiasis 
In the hands of experienced technical personnel, 
sonography can confirm the diagnosis of gallstones 
in 95% of cases. 

An oral cholecystogram X ray can also confirm 
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the diagnosis of eholelithiasis by demonstrating the 
ealculi. When the eholeeystogram shows no gall
bladder visualization after a seeond dose of dye, this, 
too, eonfirms the diagnosis of gallstones unless 
the radiographie eontrast tablets have been lost by 
vomiting or diarrhca, or unless the patient has a 
signifieant bilirubin elevation. 

Use of the computerized tomographie (CT) scan 
is not indieated for the diagnosis of gallstones beeause 
ealculi that do not eontain calcium will not be 
deteeted by this deviee. 

Biliary Colic with Negative 
Cholecystogram and Sonogram; 
the Cholecystoses 
About 3% -5% of patients with normal eholeeysto
grams and an equal number with normal sonograms 
do indeed have gallstones, generally of small size. 
Consequently, the surgeon will oeeasionally en
counter a patient with classieal symptoms of biliary 
eolie, who nevertheless has normal X rays and sono
grams. While some of these patients are suffering 
from undeteeted gallstones, others may be experi
eneing their symptoms due to one of the "ehole
eytoses," nonealculous disease of the gallbladder 
such as eholesterosis or eholeeystitis glandularis pro
liferans. In this group of patients, if they suffer 
repeated episodes of typieal gallbladder eolie, ehole
eysteetomy is indieated even in the presenee of 
normal X ray and sonographie studies. 

Atypical Pain with Negative 
Cholecystogram 
When a patient has chronic, recurrent, ill-defined 
upper abdominal pain, and the X-ray and sono
graphie studies are normal, cholecystectomy is not 
indieated. These patients require eareful gastroen
terological studies, including upper gastrointestinal 
and barium colon enema X rays, gastroscopy, and 
liver function tests. The symptoms in most of these 
patients will be found to be functional in origin, al
though in a few cases the symptoms may be atypical 
manifestations ofbiliary tract calculi. Oecasionally an 
endoscopie radiographie cholangiopancreatogram 
(ERCP) will disclose ealculi in the CBD or even in 
the gallbladder when previously the eholecystogram 
and the sonogram were normal. Some surgeons be
lieve that symptomatic nonealculous eholeeystitis 
ean be deteeted by the use of choleeystokinin cho
langiogram X ray because the hormone eholeeys
tokinin, by inducing contraction of the gallbladder, 
will reproduce the patient's symptoms. 

Asymptomatic Cholelithiasis 
Oeeasionally the diagnosis of gallstones will be made 
by X ray or sonogram in a patient who has no 

symptoms. There has been considerable debate con
cerning whether such a patient should have a "pro
phylaetic" eholecystectomy under these conditions. 

Considerable light has been shed on this debate 
by the study of Gracie and Ranshoff, who followed 
123 male university faculty members with asympto
matic gallstones for many years. Surgery was not 
performed unless or until the paticnts developed un
acceptable symptoms or acute eomplications. After 
20 years of observation, only 18% of the patients de
veloped pain or complieations. It appeared that 
none of the observed patients died as a result of this 
eonservative approach. For patients who are likely 
to seek medical attention when acute symptoms 
develop, it is safe to postpone surgery pending the 
development of symptoms. 

Acute Obstructive Cholecystitis 
Pathogenesis and Diagnosis 
In 95% of cases, acute cholecystitis results from 
impaetion of a calculus in the cystic duct. At first, 
this impaction produces the classical picture of 
biliary eolic. When the stone remains impacted for 
aperiod of 24-48 hours, aeute inftammation of the 
gallbladder wall develops. After a few days, the 
gallbladder bile becomes infected, presumably by 
migration of intestinal bacteria through the biliary 
lymphaties. Oecasionally necrosis of the gallbladder 
wall produees perforation. This is gene rally walled 
off by adjaeent colon or omen turn. In about 2% of 
cases, a free perforation of the gallbladder occurs, 
causing a generalized bile peritonitis. This compli
cation has a high mortality rate. 

A typical patient with acute cholecystitis will 
present with fever, leukocytosis, and a tender glob
ular mass in the right upper quadrant. The most 
rapid confirmatory procedure is a Technetium Tc 
99 m dimethyl acetanilid imine diaeetic acid (HIDA) 
or similar nuclear scan. This study should demon
strate radioactivity in the CBD but none in the gall
bladder. Under these conditions, one ean diagnose 
eomplete cystic duet obstruction, whieh confirms the 
diagnosis of acute choleeystitis. 

Sonography may help by demonsttating gall
stones and even thiekening of the gallbladder wall. 

If a patient is eritieally ill and will not tolerate 
anesthesia, aeute choleeystitis may be managed in 
the emergency situation by having a skilled inter
ventional radiologist insert a percutaneous drainage 
tube into the gallbladder under the guidance of 
computed tomography. 

Early versus Late Operation for 
Acute Cholecystitis 
When to operate on patients with acute eholecystitis 
has long been a point of eontroversy. Some surgeons 



believe in treating the acute episode conservatively 
with nasogastric suction and antibiotics, postponing 
cholecystectomy for 4-6 weeks in the expectation 
that the operation will be both technically simpler 
and safer after the delay. On the other hand, we 
have found that cholecystectomy, performed 24-48 
ho urs after hospital admission, permits adequate 
time for diagnostic study, fluid replacement, diabetic 
regulation, and fine-tuning of the cardiovascular 
function, while at the same time eliminating a long 
period of convalescence from the episode of acute cho
lecystitis and then a second period of convalescence 
a month or two later following the delayed opera
tion. Our mortality rate for early cholecystectomy 
has been identical with that following elective cho
lecystectomy. Operations in the early period follow
ing the onset of acute cholecystitis are in fact not 
technically difficult in most cases. Some patients 
do indeed have marked inflammation, fibrosis, or 
localized perforation, which makes the operation 
difficult. However, this type of pathology is not 
always improved by a delay of even 6-8 weeks. 

We agree with Jarvinen and Hastbacka that not 
only is early operation safe if done by a surgeon 
experienced in this type of surgery but such an 
operation also markedly shortens the period ofillness 
experienced by the patient. These authors, in a pro
spective randomized elinical trial comparing early 
cholecystectomy versus operation delayed for 2-4 
months, found no significant difference in 1) the 
operative mortality or 2) the incidence of technical 
difficulty. Postoperative morbidity was significantly 
grea ter after dela yed operation. Also, 13 % of pa tien ts 
assigned to the delayed group required emergency 
operations for spreading peritonitis, cholangitis, or 
unresolving gallbladder empyema. An additional 
15% of the patients undergoing delayed cholecys
tectomy suffered attacks of recurrent acute cho
lecystitis, pancreatitis, or biliary colic while awaiting 
surgery. Finally, patients in the delayed group re
quired an average of 7.5 days ofincreased hospital
ization and lost 14.4 additional days of employment 
compared to those undergoing early cholecystectomy. 
In 100 consecutive cholecystectomies for acute cho
lecystitis which we have performed within 1-5 days 
of admission, no fatalities nor any CBD injuries 
occurred. 

Indications for Cholecystostomy 
Although experienced surgeons may find in neces
sary to perform ·a cholecystostomy in only 1 %-2% 
of operations for acute cholecystitis, there should be 
no hesitation on the part of any surgeon to perform a 
cholecystostomy when he feels that, for technical 
reasons, there will be a risk of damage to the bile 
ducts or any other vital structures if he attempts to 
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perform a cholecystectomy. On rare occasions one 
will encounter a patient with advanced cardiac or 
other systemic disease in whom the surgeon may 
decide preoperatively that cholecystostomy is the 
operation of choice. A liberal incision and general 
anesthesia will be necessary if one desires to remove 
all of the calculi from the gallbladder and the cystic 
duct; this is difficult to accomplish through a small 
incision made with local anesthesia. Remember that 
in patients who are critically ill, an interventional 
radiologist can insert a tube into the gallbladder 
for drainage with CT guidance. This thcrapy is 
adequate, together with antibiotics, to abort most 
cases of acute cholecystitis. 

In summary, we believe a cholecystectomy should 
be performed on a patient diagnosed as having acute 
cholecystitis within 1 or 2 days ofhospital admission 
rather than delayed in the hope ofmaking the opera
tion easier at a later date. 

H yperamylasemia 
Some patients with acute obstructive cholecystitis 
present with marked elevations ofthe serum amylase 
level. In most cases there will be no elinical signs of 
acute pancreatitis. For instance, there will be no 
epigastric or left upper quadrant tenderness and 
rigidity; there will be no hypotension or oliguria or 
other signs of a large shift of extracellular fluid into 
the "third space"; there will be no hypocalcemia and 
hyperglycemia. When the ciinical diagnosis of acute 
obstructive cholecystitis has been confirmed by one 
of the tests mentioned above in patients without 
symptoms of acute pancreatitis, the elevation in 
serum amylase should not be a contraindication to 
early cholecystectomy, since most of the patients 
with these manifestations do not, in fact, have evi
dence of acute pancreatitis when the pancreas is 
observed at laparotomy. 

If, on the other hand, one observes at operation a 
normal gallbladder with an acutely inflamed pan
creas, the proper procedure is simply to elose the 
abdomen without any further dissection. Do not 
drain the gallbladder, the CBD, the lesser sac, or the 
retropancreatic space. The inflamed pancreas should 
neither be disturbed nor drained. If the patient 
has more than three grave signs (Ranson, Rifkind, 
Roses, Fink et al.), then a peritoneal dialysis catheter 
can be inserted at operation prior to elosing the 
abdomen without any other drains. Inserting a drain 
in a patient, mistakenly operated on early in the 
course of acute pancreatitis, serves only to increase 
the incidence of pancreatic abscess, and there are no 
data to suggest that the drain has any beneficial 
effect. 
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Acalculous Acute Cholecystitis 

There is a group of patients who suffer from acal
culous acute cholecystitis, often following major 
surgery unrelated to the biliary tract, or following 
trauma, burns, or other serious illnesses. Because of 
the antecedent illness, the diagnosis of acute chole
cystitis is often overlooked or not even considered by 
the attending physician. Another instance where this 
type of acute cholecystitis occurs is in a patient who 
has been fed parenterally for a prolonged period of 
time. The pathogenesis of this disease is not dear. In 
some instances it may be related to the "low flow" 
state combined with the stasis of bile. 

In any case, a high index of suspicion is necessary 
for early diagnosis in this group of patients. There is 
a high incidence of gangrene or free perforation of 
the gallbladder because the progress ofthe disease in 
acalculous acute cholecystitis appears to be much 
more rapid than in acute obstructive cholecystitis. 
Conservative treatment is not indicated in these 
patients. Prompt cholecystectomy is mandatory. 
Otherwise the mortality rate will be exceedingly 
high. The HIDA scan and the sonogram are not 
of great diagnostic value in these patients. Opera
tion must be performed, in general, on the dinical 
findings. In critically ill patients, percutaneous 
catheter drainage is often successful. 

Gallstone Pancreatitis 
Acute pancreatitis in the nonalcoholic patient gen
erally follows the passage of a relatively small cal
culus through the CBD and ampulla. This hypothesis 
has been supported by the finding of gallstones in 
the stool of patients admitted with nonalcoholic 
acute pancreatitis. In almost all of these cases there 
are additional calculi in the gallbladder. However, it 
is the exceptional patient with acute gallstone pan
creatitis who also suffers from an impacted CBD 
stone. Traditional management of acute gallstone 
pancreatitis consisted of the usual treatment of acute 
pancreatitis by means of intravenous fluids, naso
gastric suction, and antibiotics until all signs of the 
acute process had subsided. Then the patient was 
generally discharged from the hospital with instruc
tions to return in 4-6 weeks for cholecystectomy. 

In our experience and in the experience of others 
"20-30% of these patients would develop recur
rent acute pancreatitis during this period of delay" 
(Paloyan, Simonowitz, and Skinner). Studies by 
Ranson and by Tondelli, Stutz, Harder, and col
leagues also agree with this concept. Consequently, 
as soon as the acute pancreatitis has subsided and 
after the diagnosis of cholelithiasis has been con
firmed, either by oral cholecystogram X rays or by a 
gallbladder sonogram, cholecystectomy and cystic 
duct cholangiography are performed. This is about 

2 weeks from the date of admission in the average 
case. Of course, there are some cases of gallstone 
pancreatitis that may be extremely severe, even life 
threatening. These patients may take a number 
of weeks before all the signs of acute pancreatitis 
subside, and in these cases cholecystectomy should 
be delayed. This type of patient will gene rally have 
three or more ofthe grave signs listed by Ranson and 
colleagues. 

Incidental Cholecystectomy 

A patient undergoing surgery for hiatus hernia, 
duodenal ulcer, or colon cancer, who also has symp
tomatic gallstones, should have his gallbladder re
moved ifthe primary surgery has gone smoothly and 
if the patient is a good risk. When gallstones are 
discovered during the course of another operation 
and there has been no his tory of gallbladder symp
toms, the decision whether or not to perform inci
dental cholecystectomy is more controversial. In 
general, in a good-risk patient, whose primary 
operation has gone smoothly without significant 
contamination, we remove the gallbladder as a pro
phylactic measure if the incision for the primary 
operation provides excellent exposure as weIl for the 
cholecystectomy. We have not found that this adds 
to the risk or the morbidity ofthe primary operation. 
In the patient with nonsymptomatic gallstones, we 
do not perform routine cholangiography during in
ciden tal cholecystectomy. 
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Indications 

(See Chap. 59.) 

Gallbladder calculi with symptoms 

Acute cholecystitis, both calculous and acalculous 

Chronic acalculous cholecystoses and cholesterosis, 
when accompanied by symptoms of gallbladder colic 

Carcinoma of gallbladder 

Preoperative Care 
Diagnostic confirrnation of gallbladder disease as 
discussed above in Chap. 59 

Perioperative antibiotics in patients suspected of 
having acute cholecystitis or choledocholithiasis and 
in patients undergoing simple cholecystectomy, if 
over age 70 

Nasogastric tube far patients with acute cholecystitis 
or choledocholithiasis 

Pitfalls and Danger Points 

Injury to bile ducts 

Injury to hepatic artery or portal vein 

Hemorrhage from cystic or hepatic artery, or from 
liver bed 

Injury to duodenum or colon 

Operative Strategy 
Anomalies of the 
Extrahepatic Bile Ducts 
Anomalies, major and minor, of the extrahepatic 
bile ducts are quite common. A surgeon who is not 
aware of the variational anatomy of these ducts is 
much more prone to injure them during biliary 
surgery. The most common anomaly is a right seg
mental hepatic duct that drains the dorsal caudal 
segment of the right lobe. This segmental duct 
may drain into the right hepatic duct, the common 
hepatic duct (Fig. 60-la), the cystic duct (Fig. 
60-lb), or into the common bile duct (CBD) (Fig. 
60-lc). Division of this segmental duct may result 
in a postoperative bile fistula that drains as much as 

advocate ligating a damaged segmental duct rather 
than attempting an anastomosis because, "unless 
unobstructed, uninfected biliary flow can be achieved 
through a segmental or lobar duct, it is better that 
the duct be completely obstructed and the affected 
liver parenchyma allowed to atrophy, provided there 
is normal biliary flow from the residual 50% of 
liver." If a small duct of this type is anastomosed 
and if the anastomosis becomes stenotic, cholangitis 
and liver abscess are apt to develop. Longmire and 
Tompkins assert that the same policy may be applied 
to either the right or the left main lobar duct. If such 
a duct is damaged in the operating room and there 
is no infection, it may be safely ligated because, 
"unobstructed drainage of 50% of an otherwise 
normalliver through either the right ar left un
infected hepatic duct is adequate to restore normal 
liver function, even if the obstructed lobe remains in 

500 ml of bile per day. Longmire and Tompkins Fig. 60-1 Anomalous segmental right hepatic ducts 
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Fig. 60-2 Variations in entry of cystic duct into eBD 

place." In some of the cases that these authors 
reported, a bile fistula nevertheless ensued following 
deliberate ligature of a segmental duct. However, 
bile drainage eventually ceased, presumably owing 

Fig. 60-3 Anomalous entry of right hepatic duct into 
cystic duct 

c 

to fibrotic obstruction of the duct, and no infection 
developed. It is, of course, far preferable to identify 
these anomalies in the operating room and to avoid 
injuring the ducts. 

Important cystic duct anomalies (Fig. 60-2) 
inelude the entrance of the cystic duct into the right 
hepatic duct (Fig. 60-2e), a low entrance of the 
cystic duct which occasionally joins the CBD rather 
elose to the ampulla (Fig. 60-2c), and a cystic duct 
that enters the left side of the CBD (Fig. 60-2f). 

Another extremely important anomaly of which 
the surgeon should be aware is the apparent entrance 
of the right main hepatic duct into the cystic duct. 
The latter duct, in turn, joins the left hepatic duct to 
form the CBD. This is illustrated in Fig. 60-3. In 
this case, dividing and ligating the cystic duct at its 
apparent point of origin early in the operation will 
result in oceluding the right hepatic duct. If the 
technique that is described in the next section IS 

carefully followed, this accident can be avoided. 



A voiding Injury to the Bile Ducts 
Most serious injuries of the bile ducts are not caused 
by congenital anomalies or by unusually severe path
ological changes. In most cases iatrogenic trauma 
results because the surgeon who mistakenly ligates 
and divides the CBD thinks that it is the cystic duct. 
It is important to remember that the diameter ofthe 
normal CBD may vary from 2 to 15 mm (Longmire). 
It is easy to clamp, divide, and liga te a small CBD as 
the first step in cholecystectomy under the erroneous 
impression that it is the cystic duct. The surgeon 
who makes this mistake will also have to divide the 
common hepatic duct before the gallbladder is freed 
from all its attachments. This will leave a 2-4 cm 
segment of common and hepatic duct attached to the 
specimen (Fig. 60-4). Because this is the most 
common cause of serious duct injury, we never permit 
the cystic duct to be either clamped or divided until the entire 
gallbladder has been dissected free down to its junction with 
the cystic duct. Division of the cystic duct is always the 
very last step in the cholecystectomy. When the back 
wall of the gallbladder is being dissected away from 
the liver, it is important to carefully dissect out each 
structure that may enter the gallbladder from the 
liver. Generally, there are only a few minor blood 
vessels that may be divided by sharp dissection and 
then occluded by electrocoagulation. Any structure 
that resembles a bile duct must be carefully de
lineated by sharp dissection. In no case should the 
surgeon apply a hemostat to a large wad of tissue 
running from the liver to the gallbladder, as this may 
contain the common hepatic duct. 

Although it has often been stated that there 
are anomalous bile ducts that enter the gallbladder 
directly from the liver bed, we have not in our 
experience encountered any such duct. 

Fig.60-4 
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Ligating the Hepatic Artery 
Inadvertently 
Careful dissection will prevent injury or inadvertent 
ligature of one of the hepatic arteries. However, in 
case one ofthese vessels should be liga ted accidently, 
this complication is not ordinarily fatal because 
hepatic viability can usually be maintained by the 
remaining portal venous flow and by arterial collat
erals, such as those from the undersurface of the 
diaphragm. This is true only if the patient has 
normal hepatic function and there has been no 
jaundice, hemorrhage, shock, trauma, or sepsis. 
Generally, based on findings from experimental 
work on animals, antibiotics are administered in 
cases of this type. However, the necessity for anti
biotic therapy has not been firmly established in 
humans. 

In some ofthe reports on hepatic dearterialization 
for the treatment of metastatic cancer to the liver, 
there has not been a high mortality rate. On the 
other hand, neither has the mortality rate been 0%. 
Consequently, if a major lobar hepatic or the com
mon hepatic artery has been inadvertently divided 
or ligated, an end-to-end arterial reconstruction may 
be performed iflocal factors are favorable. For other 
branches of the hepatic artery, arterial reconstruc
tion is not necessary (Brittain, Marchioro, Hermann, 
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Fig. 60-5 Variations in anatomy of hepatic arteries 

and associates). Variations in the anatomy of the 
hepatic arteries are shown in Fig. 60-5. 

Avoiding Hemorrhage 
In most cases, hemorrhage during the course of 
cholecystectomy is due to inadvertent laceration of 
the cystic artery. Often the stump of the bleeding 
vessel will retract into the fat in the vicinity of the 
hepatic duct and make accurate clamping difficult. 
If the bleeding artery is not distinctly visible, do not 
apply any hemostats . Rather, grasp the hepatoduo
denalligament between the index finger and thumb 
of the left hand and compress the common hepatic 
artery. This will stop the bleeding temporarily. Now 
check whether the exposure is adequate and whether 
the anesthesiologist has provided good muscle re
laxation. Ifnecessary, have the first assistant enlarge 
the incision appropriately. After adequate exposure 
has been achieved, it is generally possible to identify 
the bleeding vessel, which is then clamped and 
ligated. Occasionally the cystic artery has been tom 
off flush with the right hepatic artery. This will 
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up. me enteric a. 

require that the defect in the right hepatic artery be 
closed with a continuous vascular suture such as 
6-0 Prolene. On rare occasions it may be helpful to 
occlude the hepatoduodenal ligament by the appli
cation of a noncrushing vascular clamp. It is safe to 
perform this maneuver for as long as 15-20 minutes. 

The second major cause of bleeding during the 
course of performing a cholecystectomy is hemor
rhage from the gallbladder bed in the liver. Bleeding 
occurs when the plane of dissection is too deep. This 
complication may be prevented if the plane is kept 
between the submucosa and the "serosa" of the 
gallbladder. If this layer of fibrous tissue is left 
behind on the liver, there will be no problem in 
controlling bleeding. With this plane intact, it is easy 
to see the individual bleeding points and to control 
them by electrocoagulation. Occasionally, a small 
artery requires a suture-ligature or a Hemoclip for 
hemostasis. With proper exposure, hemostasis should 
be perfect. On the other hand, when this fibrous 
plane has been removed with the gallbladder, and 
liver parenchyma is exposed, the surface is irregular 



and the blood vessels retract into the liver substance 
making electrocoagulation less effective. Blood may 
ooze from a large area. In this case, apply a layer of 
Surgicel or Avitene to the bleeding surface and cover 
it with a dry gauze pad; use a retractor to apply 
pressure to the gauze pad. After aperiod of 15 
minutes, remove the gauze pad carefully. In most 
cases, it will also be possible carefully to remove the 
layer of Surgicel, if desired, although leaving a Hat 
layer of oxidized cellulose over the liver bed has not 
proved harmful in our experience. 

Cystic Duct Cholangiography 
For the past 20 years the proper role of cystic duct 
cholangiography has been subject to considerable 
controversy.Most instances in which stones were left 
behind in the CBD following biliary tract surgery 
have occurred in patients who have had many calculi 
removed from the CBD. Consequently, all patients 
who have undergone choledocholithotomy should 
have a completion cholangiogram through the T-tube. 
Because instrumentation produces spasm of the 
ampulla, about one-quarter of these cases will not 
show passage of the dye into the duodenum on a 
completion cholangiogram. For this reason, we always 
perform a cystic duct cholangiogram prior to ex
ploring the CBD. Failure of the dye to enter the 
duodenum in the course of a cystic duct cholangio
gram, done prior to opening the CBD, indicates 
obstruction owing to a calculus. 

Studies by Jolly, Baker, Schmidt, and associates 
and by Schulenberg disclose that in 4%-6% of 
cases routine cystic duct cholangiography will reveal 
CBD stones in patients who have no other indication 
of choledocholithiasis. It is probable that some of 
these nonsymptomatic CBD stones would have 
passed spontaneously, but perhaps half of them 
would have required secondary cholecholithotomy 
during the course of the next 5-10 years. Counter
balancing the discovery of these nonsymptomatic 
common duct stones is a 2% -4% incidence of false 
positive cystic duct cholangiograms that may lead to 
an unnecessary CBD exploration. 

A major advantage of cystic duct cholangiography 
is that the percentage of patients undergoing CBD 
exploration has been reduced from 40% to 20%. 
Patients having palpable stones in the CBD, a 
markedly dilated and thickened duct, arecent his
tory of chills, fever, and a bilirubin over 5 mg/dl, 
should probably have CBD explorations. Other cases 
(e.g., patients with small calculi in the gallbladder 
and a large cystic duct, a his tory of pancreatitis, or 
moderate enlargement of the CBD) do not require 
CBD exploration if the cystic duct cholangiogram is 
normal. Thus, routine cystic duct cholangiography 
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has eliminated the need for CBD exploration in 
about half the cases. Because the addition of a CBD 
exploration to a simple cholecystectomy may result 
in a higher mortality rate, the use of routine cystic 
duct cholangiography appears to be valuable. It has 
the additional virtue of delineating the anatomy of 
the bile ducts, which will help prevent inadvertent 
injury. When cholangiography is used routinely, it 
requires only 5-10 minutes of additional operating 
time, and the surgical and radiological team gains 
expertise with the technique, making the results 
more accurate. 

Modifications in Operative Strategy 
Owing to Acute Cholecystitis 
Decompressing the Gallbladder 
Often there is a marked tense enlargement of the 
gallbladder owing to an obstruction of the cystic 
duct. This interferes with exposure of the vital 
structures around the gallbladder ampulla. For this 
reason, it is gene rally necessary to insert a trocar or 
an 18-gauge ne edle attached to suction in order to 
aspirate the bile or pus from the gallbladder and to 
permit the organ to collapse. After the trocar has 
been removed, apply a large hemostat to the wound 
in the gallbladder. 

Sequence of Dissection 
Although there is sometimes so much edema and 
fibrosis around the cystic and common ducts that 
the gallbladder must be dissected from the fundus 
down, in most patients an in cis ion in the peritoneum 
overlying the cystic duct near its junction with the 
CBD will reveal that these two structures are not 
intimately involved in the acute inHammatory pro
cess. When this is the case, identify and encircle
but do not ligate-the cystic duct with 4-0 silk and 
then dissect out the cystic artery. 

If the cystic artery is not readily seen, make a 
window in the peritoneum overlying Calot's triangle 
just cephalad to the cystic duct. Next, insert the tip 
of a Mixter right-angle clamp into this window and 
elevate the tissue between the window and the liver, 
on the tip of this clamp. This will improve the 
exposure of this area. By carefully dissecting out the 
contents of this tissue, one can generally identify the 
cystic artery. Ligate it with 2-0 silk and divide the 
artery. When this can be done early in the operation, 
there will be less bleeding during the liberation of 
the fundus of the gallbladder. 

Dissecting the Gallbladder Away 
from the Liver 
Use a scalpel incision on the back wall of the gall
bladder. Carry it down to the mucosal layer of the 
gallbladder. If part of the mucosa is necrotic, then 
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dissect around the necrotic area in order not to lose 
the proper plane. If it has not been possible to 
delineate the proper plane and the dissection inad
vertently is between the outer layer ofthe gallbladder 
and the hepatic parenchyma, complete the dissection 
quickly and apply either Surgicel or Avitene to the 
oozing liver bed. Then apply a moist gauze pad and 
use a retractor over the gauze pad to maintain 
exposure while the dissection is being completed. 

If the cystic artery has not been ligated in the 
previous step, it will be identifiable as it crosses from 
the region of the common hepatic duct toward the 
back wall of the gallbladder. 

Management of the Cystic Duct 
Cholangiography 
Cholangiography is performed in patients with acute 
obstructive cholecystitis, even in the absence of 
significant jaundice, because the incidence of CBD 
stones in this group approaches 20%. If the cystic 
duct is not patent, perform a cholangiogram through 
a small scalp vein needle inserted directly into the 
CBD. 

Occasionally, the cystic duct is so infiamed that it 
is easily avulsed from its junction with the CBD. If 
this accident occurs, suture the resulting defect in 
the CBD with a 5-0 Vicryl suture. If the cystic 
duct has been avulsed and its orifice in thc CBD 
cannot be located, simply insert a sump or cIosed 
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suction catheter down to a point deep to the CBD 
in the right renal fossa after accomplishing a 
cholangiogram. 

When to Abandon Cholecystectomy and 
Perform Cholecystostomy 
If at any time during the course of dissecting the 
gallbladder such an advanced state of fibrosis or 
infiammation is encountered that continued dis
section may endanger the bile ducts or other vital 
structures, all plans for completing the cholecys
tectomy should be abandoned. Convert the operation 
to cholecystostomy. If a portion of the gallbladder 
has already been mobilized or removed, it is possible 
to perform a partial cholecystectomy and to insert a 
catheter into the gallbladder remnant. Then sew the 
remaining gallbladder wall around the catheter. 
Place additional drains into the renal fossa. Remove 
the gallbladder remnant at a later date, after the 
infiammation has subsided. Meanwhile, the pus has 
been drained out of the gallbladder. The technique 
of cholecystostomy is illustrated in Chap. 62. 

The necessity for abandoning cholecystectomy for 
a lesser procedure will occur in no more than 1 % 
of all cases of acute cholecystitis if the surgeon 
is experienced in this type of surgery. The less
experienced surgeon should have no hesitation to 
perform a cholecystostomy when he feels that remov
ing the gallbladder may damage a vital structure. 

Summary 
By strictly following this strategy and the technique 
described below in the course of performing person
ally aseries of 1300 cholecystectomies, I have en
countered no known case of transection, ligation, or 
significant operative trauma to the bile ducts, during 
either elective or emergency operations. 

Operative Technique 
Incision 
We prefer to make a subcostal incision in almost all 
cases of cholecystectomy because of the excellent 
exposure afforded in the region of the gallbladder 
bed and cystic duct. It is important to start the 
incision at least one centimeter to the left of the 
Iinea alba. Then incise in a lateral direction roughly 
parallel to and 4 cm below the costal margin (Fig. 
60-6a). Continue for a variable distance depending 
on the patient's body build. This incision will divide 
the 9th intercostal nerve, wh ich emerges just lateral 
to the border of the rectus muscle. Cutting one inter
costal nerve will produce a small area ofhypoesthesia 
ofthe skin but no muscle weakness. Ifmore than one 
intercostal nerve is divided, a bulge in the abdominal 
musculature sometimes occurs. 



In a thin patient with a narrow costal arch, 
a Kehr hockey-stick modification is useful (Fig. 
60-6b). This incision starts at the tip of the xiphoid 
and goes down the midline for 3-4 cm and then 
curves laterally in a direction parallel to the costal 
margin until the width of the right belly of the rectus 
muscle has been encompassed. If a midline incision 
is utilized, excellent exposure will often require 
that the incision be continued 3-6 cm below the 
umbilicus. 

When the liver and gallbladder are high und er 
the costal arch and this anatomical configuration 
interferes with exposure or when necessary in obese 
patients, add a Kehr extension (up the midline to 
the xiphoid) to a long subcostal incision and divide 
the falciform ligament. This vertical extension of the 
incision often improves exposure to a remarkable 
degree. Also, apply an Upper Hand or Thompson 
retractor to the costal arch and draw it upward. 

After the incision has been made, thorough ex
ploration of the entire abdomen is carried out. Then 
direct attention to the gallbladder, confirming the 
presence of stones by palpation. Check the pancreas 
for pancreatitis or carcinoma and palpate the de
scending duodenum for a possible ampullary cancer. 

Fig.60-7 
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Dissecting the Cystic Duct 
Expose the gallbladder field by applying a Foss 
retractor to the inferior surface of the liver just 
medial to the gallbladder as weIl as a Richardson 
or a Balfour self-retaining retractor to the costal 
margin. Alternatively, affix a Thompson retractor 
to the operating table. Then attach ablade to the 
Thompson and use it to elevate and to pull the right 
costal margin in a cephalad direction. Then apply a 
gauze pad over the hepatic ftexure and another over 
the duodenum. Occasionally adhesions between 
omenturn, colon, or duodenum and the gallbladder 
must be divided prior to placing the gauze pads. 
Then, have the first assistant retract the duodenum 
away from the gallbladder with his left hand. This 
will place the common bile duct on stretch. 

Place a Kelly hemostat on the ampulla of the 
gallbladder. With traction on the ampulla of the 
gallbladder, slide a Metzenbaum scissors beneath 
the peritoneum that covers the area between the 
wall of the gallbladder ampulla and the CBD (Fig. 
60-7). By alternately sliding the Metzenbaum be
neath the peritoneum to define the plane and then 
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cutting along the gallbladder wall, expose the cystic 
duct. Ifthe inferior surface ofthe gallbladder ampulla 
is dissected free and elevated, this plane of dissection 
must lead the surgeon to the cystic duct, provided 
that the plane hugs the surface of the ampulla. By 
inserting a right-angle Mixter clamp behind the 
gallbladder, the cystic duct can be easily delineated. 
Apply a temporary ligature of 4-0 silk to the cystic 
duct with a single throw in order to avoid inadver
tently milking calculi from the gallbladder into the 
CBD. The cystic duct should not be injured by 
strangulating it with this ligature because this struc
ture will, on occasion, prove to be a small-size CBD 
and not the cystic duct. If you do not elect to do a 
cholangiogram, proceed to the step of ligating and 
dividing the cystic artery. Otherwise, at this point in 
the operation perform a cystic duct cholangiogram. 

Cystic Duct Cholangiography 
For reasons discussed in the previous chapter, we 
routinely perform a cholangiogram during cholecys
tectomy. There are two major impediments to cathe
terizing the cystic duct. First, the internal diameter 
may be too small for the catheter. Second, the valves 

Fig.60-8a 

of Heister will frequently prevent the passage of the 
catheter or needle even for the 4-5 mm that are 
necessary to properly seeure the catheter tip with a 
ligature. Although the valves may be disrupted by 
the insertion of the silver probe or a pointed hemo
stat, this maneuver will sometimes result in shred
ding the cystic duct. One method that will facilitate 
intubating the cystic duct is to isolate the proximal 
portion of the duct, including its junction with the 
gallbladder ampulla. Here the duct is large enough 
to permit introduction of the catheter at a point 
proximal to the valves of Heister, simplifying the 
entire task. 

After the cystic duct has been isolated, continue 
the dissection proximally until the infundibulum of 
the gallbladder has been freed. The diameter at this 
point should be 4-5 mm. Then milk any stones up 
out of the cystic duct into the gallbladder and ligate 
the ampulla with a 2-0 silk ligature (Fig. 60-8a). 
Pass another 2-0 ligature loosely around the cystic 
duct. Make a small transverse scalpel incision in the 
ampulla of the gallbladder near the entrance of the 
cystic duct. 

At this point attach a 2-meter length of plastic 

Fig. 60-8c 



tubing to a 50-mI syringe that has been filled with a 
solution of half Conray and half saline. Then check 
to see that the entire system, including syringe, 2 
meters of plastic tubing, and the cholangiogram 
catheter are absolutely free of air bubbles. Pass the 
catheter into the incision in the ampulla and for a 
distance of 5 mm into the cystic duct (Fig. 60-8b). 
Tie the previously placed 2-0 ligature just above 
the bead at the termination of the cholangiogram 
catheter (Fig. 60-8c). Under no condition should 
the surgeon consider confirming the position of 
the catheter by attempting to aspirate bile into the 
system because this maneuver will often result in 
aspirating air bubbles into the tubing. Some sur
geons prefer a ureteral or an intravenous catheter 
over the Taut cholangiogram catheter to intubate 
the cystic duct. 

The left side of the patient should be elevated 
about 10 cm above the horizontal table in order to 
prevent the image of the CBD from being super
imposed upon the vertebral column with its con
fusing shadows. This is done either by having the 
anesthesiologist inflate a previously positioned rub
ber balloon under the left hip and flank (see Fig. 
60-6a) or, alternatively, two folded sheets may be 
placed beneath the patient's left hip and flank. 

The surgeon now takes his place behind a portable 
lead shield covered with a sterile sheet. After the film 
and X-ray tube have been positioned, slowly inject 
no more than 4 ml of contrast medium for the first 
exposure. A second X-ray film is then put into 
position and a second exposure taken after an ad
ditional injection of 4-6 ml. When X-raying a hugely 
dilated bile duct, as much as 30-40 ml may be 
required infractional doses. On rare occasions, spasm 
in the region ofthe ampulla ofVater will not permit 
passage of contrast medium into the duodenum un
less a small dose of nitroglycerine is administered 
intravenously. We have found nitroglycerine to be 
superior to intravenous glucagon (I mg) in relieving 
sphincter spasm. If, after this is done, the duodenum 
is still not visualized, choledochotomy and explora
tion are indicated. 

While waiting for the films to be developed, con
tinue with the next step in the operation, ligating 
and dividing the cystic artery, without removing the 
cannula from the cystic duct. In order to ins ure 
objectivity, interpretation of the cholangiographic 
films should be made by a radiologist rather than 
exclusively by the operating surgeon. 

When cystic duct cholangiography is performed 
prior to instrumentation of the CBD and ampulla, 
dye will almost always enter the duodenum if there 
is no CBD or ampullary pathology. When T-tube 
cholangiography is performed after completing the 
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bile duct exploration, spasm will often prevent visu
alization of the terminal CBD and ampulla. This 
problem can be averted by routine cholangiography 
prior to choledochotomy, even if CBD exploration 
has already been decided upon. 

Common Errors of Operative 
Cholangiography 
Injecting too much contrast material. When a large dose 
of contrast material is injected into the ductal system, 
the duodenum is frequently flooded with dye. This 
may obscure stones in the distal CBD. 

Dye too concentrated. Especially when the CBD is 
somewhat enlarged, the injection of concentrated 
contrast material can mask the presence of small 
radiolucent calculi. Consequently, dilute the contrast 
material I: 2 with normal saline solution when the 
CBD is large. 

Air bubbles. Compulsive attention is necessary to 
eliminate air bubbles from the syringe and the plastic 
tubing leading to the cystic duct. Also, never try to 
aspirate bile into this tubing since the ligature fixing 
the cystic duct around the cholangiogram cannula 
may not be airtight and thus air may often be sucked 
into the system and later injected into the CBD; then 
it may be impossible to differentiate between air 
bubble and calculus. 

Poor technical quality. If the radiograph is not of ex
cellent quality, there is a greater chance of achieving 
a false negative interpretation. It is useless to try to 
interpret a film that is not technically satisfactory. 
One technical error is easily avoided by elevating the 
left flank of the patient for a distance of about 
8-10 cm in order that the image of the bile ducts is 
not superimposed on the patient's vertebral column 
(see Fig. 60-6a). Especially in obese patients it is 
important to be sure that all the exposure factors are 
correct by using a scout film prior to starting the 
operation. Using an image-enhancing film holder 
with a proper grid also improves technical quality. If 
the hepatic ducts have not been filled with the contrast 
material, repeat the X ray after injecting another 
dose into the cystic duct. Otherwise hepatic duct 
stones will not be visualized. It is sometimes helpful 
to administer morphine sulfate. This drug will induce 
sphincter spasm. Then, dye injected into the cystic 
duct will fill the hepatic ducts. 

Performing cystic duct cholangiograms routinely 
serves to familiarize the technicians and the surgical 
team with all of the details necessary to provide 
superior films. I t also serves to shorten the time 
requirement for this step to 5-10 minutes. 

Sphincter spasm. Spasm of the sphincter of Oddi 
sometimes prevents the passage of the contrast me-
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dium into the duodenum. Although this outcome is 
far more frequent after CBD exploration with instru
mentation of the ampulla, it also does occur on rare 
occasions during a cystic duct cholangiogram. We 
have found that giving nitroglycerine intravenously 
seems to be more effective than using glucagon 
intravenously to relax the sphincter. Simultaneous 
with sphincter relaxation, there is gene rally a mild 
drop in the patient's blood pressure. At this time 
inject the contrast medium into the CBD. This 
medication is also useful when performing a comple
tion cholangiogram after the CBD exploration has 
been completed. 

Failing to consult with the radiologist. It is not rea
sonable for the operating surgeon to be the only 
physician responsible for interpreting the cholan
giographic films. The surgeon tends to be over
optimistic, tends to accept poor technical quality, 
and is responsible for an excessive number of false 
negative interpretations. Always have a consulta
tion with a radiologist familiar with this procedure 
before forming a final conclusion concerning the 
cholangiogram. 

Ligating the Cystic Artery 
Gentle dissection in the tri angle of Calot will reveal 
the cystic artery, which may cross over or under the 

Fig. 60-9 

common or right hepatic duct on its way to the 
gallbladder. It frequently divides into two branches, 
one anterior, one posterior. Confirrnation of the 
identity of this structure is obtained by tracing the 
artery up along the gallbladder wall and demon
strating the lack of any sizable branch going to the 
li ver. Often the anterior branch of the cystic artery 
can be seen running up the medial surface of the 
gallbladder. By tracing this branch from above 
down, its point of origin will lead to the location of 
the cystic artery. Ligate this artery in continuity 
after passing a 2-0 silk liga tu re around it with a 
Mixter right-angle hemostat (Fig. 60-9). Apply a 
Hemoclip to the gallbladder side of the vessel and 
transect the cystic artery, preferably leaving al-ern 
stump ofartery distal to the ligature (Fig. 60-10). 
Ifthere is fibrosis in Calot's tri angle and the artery is 
not evident, pass a Mixter clamp beneath these 
fibrotic structures. While the first assistant exposes 
the structures by elevating the Mixter clamp, the 
surgeon can more easily dissect out the artery from 
the surrounding scar tissue. In case the cystic artery 
is torn and hemorrhage results, this is easily con
trolled by inserting the left index finger into the 
foramen of Winslow and then compressing the he
patic artery between the thumb and forefinger until 
the exact source ofbleeding is controlled by a clamp 
or a suture. 



Fig.60-1O 

Dissecting the Gallbladder Bed 
In no case of cholecystectomy is the cystic duct 
transected or clamped prior to complete mobilization 
of the gallbladder. This mobilization may be done 
by taking advantage of the incision in the perito
neum overlying Calot's triangle as described above 
and simply continuing this peritoneal dissection 
from below upward along the medial border of the 
gallbladder. Insert a Mixter clamp beneath the peri
toneum while the first assistant makes an incision 
using electrocautery (Fig. 60-11). Alternatively, 
make a scalpel incision in the superficiallayer of the 
gallbladder wall across its fundus. Use the electro
cautery to dissect the mucosallayer ofthe gallbladder 
away from the seros al layer, leaving as much tissue as 
possible on the liver side. This leaves a shiny layer of 
submucosa on the gallbladder. Tiny vessels coming 
from the liver to the gallbladder can be identified 
and individually occluded with electrocautery. When 
the plane of dissection is deep to the serosa, raw li ver 
parenchyma presents itself. Oozing from raw liver is 
difficult to control with electrocoagulation. In this 
case, either prolonged press ure with moist gauze 
or the application of a small sheet of Surgicel to 
the area of raw liver surface can provide excellent 
hemostasis after 10-15 minutes oflocal compression. 

As the dissection proceeds down along the liver, 
do not apply any hemostats, as the vessels in this 
plane are small. Near the termination of this dis-
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section along the posterior wall of the gallbladder, a 
bridge of tissue will be found connecting the gall
bladder ampulla with the liver bed. Instruct the 
assistant to pass a Mixter clamp through the opening 
in Calot's tri angle that was previously made when 

Fig.60-11 
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Fig.60-12 

the cystic artery was ligated (Fig. 60-12). This 
clamp will elevate the bridge of tissue and the sur
geon will dissect out its contents by carefully nibbling 
away at it with his Metzenbaum scissors in order to 
rule out the possibility that it contains the common 
hepatic duct. In cases where excessive fibrosis has 
prevented the prior identification and ligature of the 
cystic artery, there is generally, at this stage of 
dissection, no great problem in identifying this vessel 
coming from the area near the hilus of the liver 
toward the back wall of the gallbladder. 

With the gallbladder hanging suspended only by 
the cystic duct, dissect the duct down to its junction 
with the common hepatic duct. Exact determination 
of the junction between the cystic and the hepatic 
ducts is usually not difficult after electrocoagulating 
one or two tiny vessels that cross over the acute 
angle between the two ducts. Rarely, a lengthy cystic 
duct continues distally towards the duodenum for 
several centimeters. 

The cystic duct may even enter the CBD on its 
medial aspect near the ampulla of Vater. In these 
cases, it is hazardous to dissect the cystic duct 
down into the groove between the duodenum and 
pancreas; thus, it is preferable to leave a few centi
meters of duct behind. Confirrnation of the anatomy 
may be accomplished by cholangiography. In gen
eral, the cystic duct is clamped at a point about I cm 
from its termination and divided (Fig. 60-13a). 
Transfix the cystic duct stump with a 3-0 PG 
suture-ligature (Fig. 60-13b). Never is the cystic duct 
clamped or divided except as the last step in a cholecystectomy. 

Achieve complete hemostasis of the liver bed with 
the electrocoagulator (Fig. 60-14). If necessary, 
use suture-ligatures; in unusual cases, leave a sheet 
of Surgicel in the liver bed to control venous oozing. 

Palpating the eBD 
Prior to terminating the operation, especially if 
cholangiography has not been performed, it is es-
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sential to properly palpate the CBD in order to 
reduce the possibility of overlooked calculi. This is 
done by inserting the index finger into the foramen 
of Winslow and palpating the entire duct between 
the left index finger and thumb. Since a portion of 
thedistal CBD is situated between the posterior wall 
of the duodenum and the pancreas, it is necessary to 
insert the index finger into the potential space posterior to the 
pancreas and behind the second portion 01 the duodenum. 
It is not necessary to perform a complete Kocher 
maneuver. If the surgeon will gently insinuate the 
left index finger behind the CBD and continue in 
a caudal direction behind the pancreas and the 
duodenum, he will not encounter bleeding unless he 
is too rough. In this fashion, with the index finger 
behind the second portion of the duodenum and 
the thumb on its anterior wall, carcinomas of the 
ampulla and calculi in the distal CBD may be 
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Fig.60-15 

detected (Fig. 60-15). If this maneuver is not 
successful, perform a formal K ocher maneuver. 

Drainage and Closure 
We insert a flat Silastic J ackson-Pratt closed-suction 
catheter following cholecystectomy only in cases of 

Fig. 60-16 

acute cholecystitis . Bring the catheter out from the 
renal fossa through a puncture wound just lateral to 
the right termination of the subcostal incision (Fig. 
60-16). 

There is abundant evidence that a patient who 
has undergone a technically precise and uncom
plicated simple cholecystectomy does not require the 
insertion of any type of drain (Budd, Cochran, and 
Fouty; also Elboim, Goldman, Hann et al.). 

Do not reperitonealize the liver bed since this step 
serves no useful purpose. Close the abdominal wall 
in routine fashion (see Chap. 5) . We use 1 PDS 
suture material for this step. 

Postoperative Care 

After an uncomplicated cholecystectomy, naso
gastric suction is not necessary. In patients with 
acute cholecystitis, paralytic ileus is not uncommon; 
thus nasogastric suction will be necessary for 1-3 
days. 

After uncomplicated cholecystectomy, antibiotics 
are not necessary except in the older age group (over 
70). The elderly patients have a high incidence of 
bacteria in the gallbladder bile and should have 
perioperative antibiotics prior to and for 2-3 doses 
after operation. Following cholecystectomy for acute 
cholecystitis, administer antibiotics for 4-5 days, 
depending on the Gram stain of the gallbladder bile 
sampled in the operating room. 

Unless there is a significant amount ofbilious drain
age, remove the drain on approximately the 4th 
postoperative day. 

Postoperative Complications 

Eile leak. Minor drainage of bile may follow the 
interruption of some small branches of the bile ducts 
in the liver bed. This does not occur ifthe outer layer 
of the gallbladder serosa is left behind on the liver 
bed. On very rare occasions a duct of significant size 
may enter the gallbladder, but we have never en
countered such an instance. Eile drainage of 
100-200 ml will occur if the surgeon has inadver
tently transected an anomalous duct draining the 
dorsal caudal segment of the right lobe. If this 
complication is diagnosed by a sinogram X ray, 
expectant therapy may result in gradual diminution 
of drainage as the tract becomes stenotic. However, 
if there is any infection in the area drained by 
the duct, recurrent cholangitis or liver abscess may 
occur. In this case, permanent relief may eventually 
necessitate resecting the segment of the liver drained 
by the transected duct. 



Ifthe volume ofbile drainage exeeeds 400ml/day, 
transeetion of the hepatie or the common bile duet 
may be suspeeted. 

Jaundice. Postcholecysteetomy jaundice is usually 
due either to ligature of the CBD or an over
looked CBD stone. If other causes are ruled out, an 
endoseopic radiographie cholangiopancreatogram 
(ERCP) is indicated to identify the obstruction. 

Hemorrhage. If the eystic artery has been aecurately 
ligated, postoperative bleeding is an extremely rare 
complieation. Oeeasionally oozing from the liver 
bed may eontinue postoperatively and may require 
relaparotomy for control. 

Subhepatic abscess; hepatic abscess. Following chole
eysteetomy these two eomplieations are seen pri
marily in cases of acute cholecystitis. Postoperative 
abseesses are extremely rare in patients whose sur
gery was for ehronic choleeystitis unless a bile 
leak oeeurs. Treatment by percutaneous CT-guided 
catheter drainage is usually suecessful. 
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Indications 

Confirmed diagnosis of symptomatic gallstones 

Acute or chronic cholecystitis 

Availability of a skilled team that has completed its 
learning curve 

Contraindications 
Prior major surgery of the upper abdomen 

Liver cirrhosis 

Bleeding disorders 

Preoperative Preparation 
Ultrasound or oral cholecystogram demonstrating 
the presenee of gallbladder ealculi 

Perioperative antibiotics initiated prior to the in
duction of anesthesia 

Insert nasogastrie tube 

Insert Foley catheter 

In patients whose eommon bile duct measures 
over 7 mm on ultrasound examination and whose 
liver chemistry profile shows abnormalities, an 
endoseopie radiographie eholangiopanereatogram 
(ERCP) is indieated for the detection of possible 
common bile duct ealculi. If ealculi are present and 
a skilled operator is available, endoseopie papillo
tomy with extraction of the stones is advisable. 
Subsequent to this proeedure, the passage of 2-3 
days will permit the surgeon to rule out the eom
plieation of postpapillotomy aeute panereatitis prior 
to performing laparoseopie eholecysteetomy. For a 
team that is skilIed at laparoseopie eholedoeholitho
tomy, preoperative ERCP may not be necessary. 

Operative Strategy 

Bleeding 
Metieulous hemostasis is essential in laparoseopie 
eholeeystectomy, not only to avoid blood loss, but 
beeause bleeding impairs the visibility so necessary 
to perform this operation safely and with precision. 
Careful use of electrocautery will accomplish this 
end. 
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Cautery versus Laser 

Despite the extensive early publicity concerning 
the use of lasers in laparoscopic cholecystectomy, 
randomized prospeetive studies have shown no ad
vantage of lasers, and anecdotal reports suggest an 
increased danger of injury to vital structures with 
the use of lasers. With any source of energy great 
ca re must be exercised, especially in the tri angle of 
Calot, as there have been reports oflengthy strictures 
of the common and hepatic ducts presumably due to 
careless application of the laser or electrocautery in 
this area (Davidoff et a1.). In employing the cautery 
near the bile ducts, use a hook and elevate the tissues 
to be electrocoagulated above the underlying struc
tures in Calot's triangle. This will minimize damage 
to the bile ducts. 

Preventing Bile Duct Damage 
As discussed under "Complications" at the con
clusion of this chapter, most serious bile duct injuries 
result from the surgeon's mistaking the common bile 
duct for the cystic duct, resulting in transeetion of 
the common bile duct and occasionally the excision 
of the common bile duct and most of the common 
hepatic duct. In laparoscopic cholecystectomy, the 
cephalad retraction of the gallbladder fundus results 
in abnormal displacement of the usual pathway 
of the common and hepatic ducts. Normally the 
common duct and common hepatic duet are aligned 
essentially in a straight line ascending from the 
duodenum to the liver. However, with forceful 
cephalad retraction of the gallbladder fundus, the 
common bile duct appears to run in a straight line 
with the cystic duct directly into the gallbladder, 
as illustrated in Fig. 61-1. In this situation, the 
eommon hepatic duct appears to join this straight 
line at a right angle. It is dangerous to initiate the 
dissection in the region of the bile ducts. This may 
lead to the mistake of assuming that the common 
bile duct is indeed the cystic duct. A dissection going 
in an ascending direction towards the gallbladder 
may very weIl transect the common hepatic duct. 
Two precautions must be taken to avoid this error. 
One, always initiate the dissection on the gallbladder 
and remove all areolar tissue in a down ward direction 



Fig. 61-1 

so that the dissection continuously proceeds from the 
gallbladder ampulla downward toward the cystic 
duct. Two, after the gallbladder ampulla and in
fundibulum have been cleared of areolar tissue and 
fat, retract these structures laterally toward the 
patient's right, as seen in Fig. 61-2a. This helps 
res tore the normal anatomy of the common and 
hepatic ducts and serves to open up the triangle of 
Calot and the space between the cystic and common 
hepatic ducts. 

The final essential component of a technique that 
will avoid damaging the common bile duct is to creale 
a window behind lhe gallbladder ampulla and infundibulum 
by dissecting the gallbladder away from the liver. 
Then, having exposed the posterior surface of the 
ampulla, continue to clear the posterior walls of the 
infundibulum and the cystic duct until there is a 
3-4 cm window of empty space behind the cystic 
duct, infundibulum, and gallbladder ampulla (Fig. 
61-2b). If the continuum between gallbladder, 
infundi~ulum, and cystic duct is clearly identified 
after elevating the structures, one can then be assured 
of the identity of the cystic duct. If by mistake 
one had initiated the dissection by freeing up the 
common bile duct caudal to its junction with the 
cystic duct, then as the dissection proceeded 
cephalad toward the gallbladder, the common 
hepatic duct would be encounteredjoining the cystic 
duct on its medial aspect (see Fig. 61-1). This 
approach puts the hepatic and common ducts at risk 
of major injury. 
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Fig.61-2a 

Fig.61-2b 

Assuring Good Exposure 
Since excellent visibility is essential to prevent unne
cessary damage, do not hesitate to install an ad
ditional cannula for the insertion of a retracting 
device, to depress the transverse colon, or to retract 
the liver whenever necessary. 

Intraoperative Cholangiogram 
Many experienced laparoseopie surgeons feel that 
an intraoperative cholangiogram, performed as soon 
as the cystic duct is identified, is an excellent means 
of ascertaining the exact anatomy of the biliary tree. 
This will confirm your identification of the cystic 
duct and will also detect an anomalous hepatic duct 
in time to avoid operative trauma. 
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Conversion to Open 
Cholecystectomy 
Whenever there is any doubt about the safety of 
a laparoseopie cholecystectomy, whether due to 
inflammation, scarring, poor visibility, equipment 
deficiencies, or any other reason, have no hesitation to 
convert the operation to an open cholecystectomy. 
Every patient's preoperative consent form should 
acknowledge the possibility that an open chole
cystectomy may be necessary for the patient's safety. 
Conversion to open cholecystectomy is not an admission 
of failure, but an expression of sound judgment by a surgeon 
who gives first priority to the safe conduct of the operation. 

Pitfalls and Danger Points 
Be aware that some patients may have a very short 
cystic duct, which increases the risk of bile duct 
damage by misidentification. Again, if the dissec
tion is initiated to free the posterior wall of the 
gallbladder ampulla and infundibulum, one will 
expose the common hepatic duct behind the gall
bladder early in the dissection (Fig. 61-3) . This 
should prevent misidentification of the anatomy. If 
one suspects the presence of a short cystic duct but is 
not certain, then be sure to perform an intraoperative 
cholecystocholangiogram by injecting the contrast 
material into the gallbladder with a long needle. 

Damage to aorta, vena cava, iliac vessels, or bowel du ring 
trocar insertion 

Damage to common or hepatic duct due to 
misiden tifica tion 

Bleeding due to avulsion of the posterior branch of 
the cystic artery that has not been properly identified 

Fig.61-3 

Operative Technique 
Creation of Pneumoperitoneum
Veress Needle 
An essential condition for performing this operation 
is that the surgeon have a complete understanding of 
the particular mechanical devices and equipment 
that are to be used. Each manufacturer produces 
devices that have points ofdifference when compared 
to other brands. 

PI ace the patient in a 10-15° Trendelenburg 
position. Estimate the distance between the ab
dominal wall and the abdominal aorta by palpating 
the aorta. In a thin patient this distance may be only 
3 cm. Make al-ern transverse incision along the 
lower margin of the umbilicus exposing the anterior 
rectus fascia. Expose fascia for a distance of about 
10 mm in a vertical direction. Then apply a Kocher 
clamp to the lower margin of the exposed fascia and 
elevate the clamp in an anterior direction to increase 
the distance between the abdominal wall and the 
great vessels. Now grasp the Veress needle between 
thumb and forefinger. Hold it like a dart. After 
the tip of the needle has been inserted into the 
abdominal wall, place one drop of saline in the hub 
of the needle. Now aim the needle roughly in the 
direction of the sacral prornontory. As the needle 
passes through the abdominal wall, one should feel a 
pop as it passes through the fascia and another when 
it penetrates the peritoneum. At this point, the 
drop of saline in the hub should be drawn into the 
peritoneal cavity because of the negative pressure 
that exists in the peritoneal cavity with traction 
upward on the abdominal wall. This can be con
firmed by placing another drop ofsaline into the hub 
of the needle and then elevating the abdominal wall 
to create more negative pressure. If the drop of fluid 
is not drawn into the peritoneal cavity, readjust 
the position of the needle. If this is unsuccessful, 
withdraw the needle and reinsert it. When the needle 
appears to be in the proper position, perform a 
confirmatory test by attaching a syringe containing 
10 ml of saline into the hub of the needle and inject 
the saline into the abdominal cavity. Then attempt 
to aspirate the fluid. If the ne edle is in the peritoneal 
cavity, no fluid will be aspirated. If turbid fluid is 
aspirated, suspect that the needle has entered bowel. 
If blood returns, remove the needle and perform a 
prompt insertion of a Hasson cannula as described 
below and quickly insert the laparoscope to inspect 
the abdominal cavity for vascular injury. 

Assuming that the Veress needle has entered 
the abdominal cavity uneventfully, attach the tube 
leading to the CO2 insufHator. Regulate the inflow to 
a rate of 1 liter per minute. The initial reading in the 



gauge measuring intra-abdominal pressure should 
be in the 5 - 10 mm Hg range if the needle is in the 
free peritoneal cavity. After 3-4 liters of gas have 
been injected into the peritoneal cavity, percuss the 
four quadrants of the abdomen to confirm that the 
gas is being evenly distributed. Finding this to be 
true will confirm the fact that the needle is in the 
proper location. One can then increase the ftow 
rate until the intra-abdominal press ure has reached 
15mmHg. At this stage, remove the Veress needle 
and insert the trocar-cannula into the previous 
umbilical incision. We prefer a disposable device for 
the initial trocar insertion, such as the Surgiport 
(V.S. Surgical Corp.). Direct this device in the 
direction of the sacral prornontory and exert gradual 
pressure with no sudden motions, until it has 
penetrated the abdominal cavity. Then connect the 
insufHation device to the cannula and continue in
sufHation to maintain the desired intra-abdominal 
pressure. The initial cannula should have a diameter 
of 10-11 mm. 

Remove the trocar and insert the laparoseopie 
telescope into the cannula. Inspect the organs of 
the pelvis and posterior abdominal wall. Look for 
evidence of trauma that might have been infticted 
during the needle insertion, either to the vascular 
structures or to the bowel. If no evidence of trauma 
is seen, aim the telescope at the right upper quadrant 
and make a preliminary observation of the upper 
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abdominal organs and gallbladder. Fig. 61-4 

Insertion of Secondary 
Trocar-Cannulas 
A second 10-11 mm cannula will be inserted in the 
epigastrium at a point about one-third of the dis
tance between the xiphoid process and the umbilicus. 
This generally is placed just to the right of the 
midline in order to avoid the falciform ligament. 
With a finger, depress the abdominal wall in this 
general area and observe with the telescope to define 
the exact location at which to insert the trocar. Make 
al-ern transverse skin incision at this point and 
then insert the trocar-cannula under direct vision by 
aiming the telescope-camera at the entry point ofthe 
trocar. Apply even press ure with no sudden motions. 
Serious injuries of the liver and other organs have 
been reported following vigorous insertions of the 
trocar. As soon as the cannula has entered the 
abdominal cavity, remove the trocar. This will con
stitute the main operating port. 

Two secondary ports are established, one in the 
midclavicular li ne about 2-3 cm below the costal 
margin, and a third in the anterior axillary line at a 
point about level with the umbilicus. These two 
are 5-mm ports mainly for grasping and retraction. 

Insert each of these ports after making a 5-mm skin 
incision. Observe and control the entry of each of 
these trocars carefully by watehing the television 
monitor. 

The objective is to position the ports to enable the 
surgeon to manipulate the dissecting instruments at 
a point in front of and roughly at right angles to the 
telescope. Fig. 61-4 illustrates a typical arrange
ment of cannulas and the surgical team. 

Creating Pneumoperitoneum
Hasson Cannula 
A patient who has had extensive surgery in the right 
upper quadrant is generally a poor candidate for 
laparoscopic cholecystectomy. However, it is quite 
feasible to perform this operation in patients who 
have had lower abdominal surgery even ifthe incision 
encroaches upon the umbilicus. This may be accom
plished by inserting the initial trocar-cannula in the 
epigastrium instead of the umbilicus. Alternatively, 
one may make a vertical 1-2 cm incision in the 
umbilicus and adjacent subumbilical area with a 
scalpel. Then identify the rectus fascia in the midline. 
Make a scalpel incision through the fasciallayer and 
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identify the peritoneum. Insert the index finger and 
carefully explore the undersurface of the fascia for 
adherent bowel. Open the peritoneum under direct 
vision with a scalpel. After this dissection has been 
completed and finger exploration ascertains that the 
abdominal cavity has been entered, insert a Hasson 
cannula under direct vision. The cannula has an ad
ustable olive-shaped obturator which will partially 
enter the small incision. Insert a heavy PG suture, 
one on the left and another on the right aspect ofthe 
incision. Then attach each of these sutures to the 
respective wing of the Hasson cannula. This will 
firmly anchor the olive obturator in the incision 
and prevent loss of pneumoperitoneum. After this 
step has been accomplished, insufHation of CO2 gas 
can be initiated. When the pressure reaches 12-
15 mm Hg, the telescope is inserted and the operation 
can begin. 

Whenever there is any difficulty or uncertainty 
about inserting the initial trocar-cannula into the 
abdomen, do not hesitate to abandon the blind steps 
of inserting the Veress needle or the trocar-cannula 
and switch to an open "mini-Iaparotomy" for the 
insertion of a Hasson cannula. Some surgeons use 
the Hasson cannula for alliaparoscopic procedures. 

The secondary trocar-cannulas are inserted under 
direct observation as described above. 

Management of Hypotension 
Following Needle or Trocar 
Insertion for Creation of 
Pneumoperitoneum 
InsufHation of CO2 may result m a cardiac ar
rhythmia which constitutes one cause of hypoten-

Fig.61-5 

sion. If this is the case, discontinue CO2 insuffiation 
and the anesthesiologist will hyperventilate the 
patient until the arrhythmia is corrected. All patients 
undergoing laparoscopic surgery should be moni
tored with a pulse oximeter as weIl as for end-tidal 
CO2 by the anesthesiologist. 

Another cause of hypotension is tension 
pneumothorax, which should be checked if unex
pected hypotension occurs during the operation. In 
the absence of these complications, one should 
suspect that intra-abdominal bleeding secondary to 
trocar insertion may have caused the hypotension. A 
quick survey of the abdomen with the laparoscope is 
indicated. Look for hematomas, especially arising in 
the retroperitoneal area. Iflaparoscopic search is not 
adequate, do not hesitate to make an emergency 
midline laparotomy incision, leaving all of the in
struments and trocars in place. Explore the retro
peritoneal area for damage to the great vessels, 
including the aorta, the vena cava, and the iliac 
vessels. 

Dissecting the Gallbladder Ampulla 
To expose the gallbladder, elevate the head of the 
table to a 30° reverse Trendelenburg position. Apply 
suction to the nasogastric tube as necessary to deftate 
the stornach. Sometimes moderate upward rotation 
of the right side of the operating table is also helpful 
in improving exposure. Insert a grasping forceps 
through the right lateral port and grasp the upper 
edge of the gallbladder. Push the gallbladder in a 
cephalad direction anterior to the liver. U tilizing 
the midclavicular port, have the assistant insert a 
second grasping forceps to grasp the gallbladder 
ampulla and apply countertraction while the sur
geon uses an appropriate dissecting forceps inserted 
through the upper midline port. 

The first objective is to expose the gallbladder 
ampulla by dissecting away any adherent omen turn 
and other structures. Then grasp the areolar tissue 
and fat overlying the ampulla with a grasping 
forceps (Fig. 61-5), apply a burst of e1ectro
coagulating current, and pull the tissue in a caudad 
direction. While this is being done, the assistant's 
grasping forceps draws the ampulla of the gall
bladder gently toward the patient's right, as illus
trated in Fig. 61-2. Either a hook electrocoagulator 
or an electrified scissors can also be used to divide 
the peritoneallayers that cover the infundibulum of 
the gallbladder and cystic duct. Use the hook dis
sector to liberate the lower portion of the gallbladder 
from its attachment to the liver, both laterally and 
medially. Create a large window 01 space behind the 
gallbladder ampulla, the irifundibulum, and the cystic duct 
(see Fig. 61-2a). The dissection should con-



tinuously be directed from the gallbladder down
ward toward the cystic duct. Always consider that 
the common bile duct and hepatic ducts may be 
closer to the gallbladder than you think, especially in 
the case ofpatients who have a short cystic duct (see 
Fig. 61-3). Concentrating on the lower portion of 
the gallbladder and infundibulum is much safer than 
initiating the dissection behind what you think is the 
cystic duct, but which may indeed be the common 
bile duct. 

After dissecting on both sides of the cystic duct by 
manipulating the ampulla from right to left, pass a 
right-angled Maryland dissector or a hook behind 
the cystic duct and free up several centimeters so 
that there is complete exposure of the continuum of the 
posterior cystic duc! going up to the infundibulum and the Fig. 61-6 
lower portion ofthe gallbladder ampulla (Fig. 61-6). 

Cystic Duct Cholangiogram 
When one is certain that the cystic duct has been 
identified, apply a Hemoclip to the area of the 
infundibulum of the gallbladder and use a straight 
scissors to make an incision in the cystic duct just 
below the clip (Fig. 61-7). For the cholangiogram 
we prefer a balloon-tip catheter of the type made by 
the Arrow Company. This may be ins er ted into 
either the upper midline or the midclavicular port. 
The curvature of the catheter tip may be adjusted by 
pushing or withdrawing the catheter through its 
curved plastic catheter holder. After having tested 
the balloon, insert the catheter into the cystic duct 
in cis ion for no more than I cm (Fig. 61-8). This 
point is marked by two black lines on the catheter Fig. 61- 7 
body. Inflate the balloon and tentatively inject some 
contrast material to determine that leakage does not 
take place. Do not insert the catheter too far into the 
cystic duct. Otherwise, it will enter the common 
duct and the catheter balloon will occlude the com
mon duct at the point of injection, resulting in an 
image only of the distal common duct from the 
catheter tip to the ampulla ofVater. This image will 
not prove that the common hepatic duct is intact. In 
this case, back out the catheter for a short distance 
and repeat the cholangiogram. Inject 4 ml of contrast 
material for the first film and an additional 8 ml for 
the second. 

If the cholangiogram demonstrates satisfactory 
filling of the hepatic and common bile ducts as weIl 
as the duodenum, remove the catheter and continue 
to the next step of dividing the cystic duct as de
scribed below. If the cholangiogram demonstrates a 
calCulus in the common bile duct, one may then per
form a laparoscopic common bile duct exploration if 
the technology and skill are available. Otherwise, 
one has the choice of performing an open chole- Fig.61-8 
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cystectomy and choledocholithotomy or scheduling 
the patient for a postoperative endoscopic papillo
tomy for stone extraction. If the stone is exceedingly 
large, approaching 2 cm, an open choledocholitho
tomy is preferable. This is also the case if the patient 
has an exceedingly large number of stones or the 
patient has had a previous Bilroth II gastrectomy, 
making endoscopic papillotomy an unlikely task. 

There need be no hesitation on the part of the 
surgeon if he chooses to perform open cholecystec
tomy and choledocholithotomy. This is a safe 
operation which will generally accomplish the com
plete clearing of the common bile duct in one pro
cedure. This clearance may take the endoscopist 
several attempts to accomplish by endoscopic 
papillotomy. Remember also that endoscopic 
papillotomy for common duct extraction has a 1 % 
mortality. One advantage of the open choledo
cholithotomy in patients who have 10-20 calculi 
is the ability to incorporate into the operation a 
biliary-enteric bypass like choledochoduodenostomy. 

Since endoscopic papillotomy is feasible in only 
about 90% of patients due to anatomical variability 
or periampullary diverticula, it may be helpful to 
insert a guidewire through the opening in the cystic 
duct and pass this down the common duct into the 
duodenum. Duodenal placement can be confirmed 
by an abdominal X ray. In the presence of this 
guidewire, endoscopic papillotomy can be performed 
in almost 100% of patients. In cases where passage 
of the cholangiogram catheter is obstructed by the 
valves of Heister, the obstruction may be corrected 
by inserting the tip of the scissors into the cystic 
duct. Keep the scissors closed upon entering the 

Fig.61-9 

duct and then open the scissors with mild force in 
order to dilate the valves. 

Removing the GaIIbladder 
Remove the cholangiogram catheter and apply 
another Hemoclip on the gallbladder side of the 
incision (Fig. 61-9). Then apply two Hemoclips on 
the distal portion of the cystic duct. Divide the cystic 
duct with scissors. 

During the dissection of the cystie duet, the cystie 
artery will generally be identified slightly eephalad 
to the cystic duct. Whenever this structure has been 
clearly identified, elevate it with either a Maryland 
dissector or a hook so that at least 1 cm is dissected 
completely from surrounding structures. Then apply 
one Hemoclip above and two Hemoclips below, 
and divide the artery with seissors (Fig. 61-10). 
Note that the point at which the cystic artery divides 
into its anterior and posterior branehes can be some
what variable. When you think you have divided the 
main eystic artery, you may have divided only the 
anterior branch. Keep alert in the latter part of the 
dissection for a posterior braneh that will often have 
to be clipped and divided when the infundibulum of 
the gallbladder is freed. If this branch is small 
enough, it may be handled by eleetrocoagulation 
instead of clipping. 

Now continue to dissect the gallbladder away 
from the liver. This can be done with the electro
eautery using either a hook or a spatula dissection. 
Divide the peritoneum between the gallbladder and 
the liver on eaeh side of the gallbladder. Then 
continue the dissection on the posterior wall of the 

Fig.61-10 
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gallbladder. This will require that the first assistant 
maneuver his two grasping forceps to expose various 
aspects of the gallbladder in such fashion that coun
tertraction is applied for the surgeon performing the 
dissection. Before the gallbladder is totally free of its 
attachment to the liver, carefully inspect the liver 
bed für bleeding points. Irrigate the area. Ifthere are 
any bleeding points in the liver bed, these can be 
occluded by applying a suction-electrocoagulator. 

Finally, by elevating the gallbladder, its final 
attachment can be divided (Fig. 61-11). Leave the 
gallbladder in position over the dome of the liver 
being held in the lateral port grasper. 

Remove the laparoscope from the umbilical can
nula and place it through the upper midline sheath. 
Insert a large claw gras per through the umbilical 
cannula. Pass the claw along the anterior abdominal 
wall to reach tbe gallbladder over the dome of the 
li ver. Follow the action with the camera. The claw 
will grasp the gallbladder at its neck. Then pull the 
gallbladder into the umbilical cannula as far as it 
will go. Now remove the cannula together with the 
gallbladder. As soon as the neck of the gallbladder is 
seen outside the umbilicus (Fig. 61-12), make an Fig.61-12 
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Fig.61-13 

Fig.61-15 

Fig. 61-14 

incision in the gallbladder (Fig. 61-13) and insert a 
suction device to aspirate bile (Fig. 61-14) . Apply 
a Kelly hemostat to the neck of the gallbladder 
and gradually extract it from the abdomen while 
observing the action on the video monitor (Fig. 
61-15). If the gallbladder is too large to pass 
through the umbilical incision, the incision can be 
enlarged somewhat by inserting a large hemostat 
and stretching the width of the incision. Alter
natively, the incision may be lengthened by several 
millimeters in both directions using the scalpel until 
the gallbladder can be removed . 

In a patient who has a small gallbladder, do not 
move the telescope from the umbilical port. Rather, 
pass the claw gras per through the epigastric port 
and draw the gallbladder through the epigastric 
mClSlOn. 

If the laparoscope has been transferred to the 
epigastric port, return it to the umbilical cannula 
and make a last inspection of the abdominal viscera, 
the pelvis, and the gallbladder bed. If there are any 
signs of retroperitoneal hematomas in the region of 
the aorta, vena cava, or iliac vessels, assurne that 
there has been a major injury to these vessels and 
perform a laparotomy if necessary to rule out this 
possibility. Remember, even with disposable trocars 
that have plastic shields, forceful collision of the 
shielded trocar with the vena cava may result in 
perforation of this vessel. Bleeding from the great 
vessels constitutes the main cause of the rare fatality 



that follows laparoscopic cholecystectomy. Carefully 
observe the withdrawal of each cannula to ascertain 
the absence ofbleeding in each case. Finally, permit 
the escape of carbon dioxide from the abdominal 
cavity and remove the final cannula. Insert sutures 
of heavy Vicryl in the two lO-mm incisions in the 
midline of the abdomen. The 5-mm incisions do not 
require closure. Close the skin with either sterile 
adhesive tape or subcuticular sutures. 

Postoperative Care 

Remove the nasogastric tube and urinary catheter 
before the patient leaves the recovery room. 

Mild pain medication may be necessary. 

Ambulate the patient as soon as he or she awakens. 

A regular diet may be ordered unless the patient is 
nauseated. 

Discharge the patient a day or two following surgery. 
He or she may resume full activity by the end of one 
week. 

Complications 

N eedle or Trocar Damage 
Retroperitoneal bleeding from damage to one of the 
great vessels during insertion of the initial trocar can 
be fatal. A retroperitoneal hematoma noted during 
laparoscopy requires open exploration for great
vessel injury. 

Bowel injury can be the result ofthe introduction 
of the Veress needle or a trocar, especially if the 
trocar is passed through adherent bowel. Careful 
inspection of the abdomen by laparoscopy after the 
insertion of the initial trocar and again before ter
minating the operation is essential if these injuries 
are to be detected early and then repaired. 

Insufflation-Related Complications 
Cardiac dysrhythmias may be induced by carbon 
dioxide pneumoperitoneum which may produce 
hypercapnia and occasionally hypoxia. The 
anesthesiologist should monitor all patients with a 
pulse oximeter as weIl as continuous end-tidal CO2 

measurements. A sudden increase in the end-tidal 
CO2 level may indicate subcutaneous emphysema, 
preperitoneal trapping of CO2, or injection of CO2 

into the liver by incorrect positioning of the Veress 
needle. Subcutaneous emphysema may be the result · 
of an excessively high intra-abdominal pressure. 
Extraperitoneal CO2 insuffiation may progress to 
pneumomediastinum and subcutaneous em-
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anesthesiologist can gene rally maintain the patient 
with hyperventilation. 

Bile Duct Damage; Excision of 
Common and Hepatic Ducts 
Davidoff and associates, in areport of 12 patients 
who were referred to the Duke University Medical 
Center for treatment of bile duct injuries, state that 
the classic laparoscopic biliary injury includes the 
resection of large sections of the common bile duct 
and the common hepatic duct together with the 
cystic duct and the gallbladder (Fig. 61-16). They 
reviewed the video tapes of each of the 12 operations 
during which the bile ducts were injured. The most 
common error was to mistake the common bile duct 
for the cystic duct and apply clips to the common 
bile duct. The common bile duct was then dissected 
in a cephalad direction as though it were the cystic 
duct with transection of the proximal hepatic ductal 
system with or without clip ligation. In a number of 
these cases there was also a perforation or transection 
of the right hepatic artery by cautery or laser dis
section. It was no ted that before dividing the com
mon duct the surgeons clipped and divided a small 
artery adjoining the common bile duct, erroneously 
assuming that this was the cystic artery. In most 
cases there was significant leakage of bile into the 
operative field but this was ignored. It was also 
no ted that the dissection in most of these cases was 

physema. After checking all of these items, the Fig. 61-16 
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aimed toward the gallbladder rather than away from 
it. Inadequate visualization of the operative field 
often contributed to these errors as did, in some 
cases, significant bleeding. 

If, in fact, a surgeon divides the common bile duct 
by mistake, there is certainly no excuse for failing to 
detect this error when the dissection encounters 
the common hepatic duct. As seen in Fig. 61-16 
(modified from Davidoff et al.), if one dissects the 
proximal divided end of the common bile duct in a 
cephalad direction, it is not possible to remove the 
gallbladder without transecting the common hepatic 
duct. With proper surgical dissection, it should be 
obvious that the presence of this duct indicates that 
the operative strategy is quite wrong and requires an 
immediate course correction. 

Rossi et al. described the repair of laparoscopic 
bile duct injuries in 11 patients referred to Lahey 
Clinic. They found that fibrosis or scarring in Calot's 
triangle was an important factor contributing to the 
injury in many oftheir cases. Their conception ofthe 
mechanism of injury is illustrated in Fig. 61-17. 
The cystic duct is densely adherent to the common 
hepatic duct for several centimeters above the junc
tion ofthe cystic and common ducts. This injury will 
not occur if the dissection is initiated at the ampulla 

Fig. 61-17 

Fig. 61-18 

of the gallbladder and if the posterior portion of the 
gallbladder infundibulum is dissected away from the 
liver before dissecting the cystic duct. Dissection 
should always progress from the gallbladder toward 
the cystic duct, completely freeing the entire circum
ference of the ampulla, the infundibulum of the 
gallbladder, and the cystic duct. 

Davidoff and associates also described a variant 
of the classical common duct injury. This is illus
trated in Fig. 61-18. Here, clips were applied to the 
common bile duct just below its junction with the 
cystic duct, but the transection took place across the 
distal portion of the cystic duct. In this case the 
patient will have a total biliary fistula into the 
peritoneal cavity. These authors also described two 
patients who presented 4-6 weeks after surgery with 
jaundice and extensive strictures of their common 
and hepatic ducts. They hypothesize that this patho
logy resulted from thermal injury in the region of 
Calot's triangle by either laser or electrocoagulation. 

Branum, Schmitt et al. reported an additional 
type of bile duct injury that occurred when the 
Hemoclip applied to the proximal portion of the 
cystic duct also encompassed the right hepatic duct. 
This occurred in patients who suffered from fibrosis 
in Calot's triangle which placed the right hepatic 
duct in close proximity to the cystic duct. In review
ing the videotape recording of the operations the 
authors noted that the surgeon did not properly 
dissect the gallbladder infundibulum and cystic duct 



from above down prior to applying the clips. Division 
of the cystic duct by the surgeon resulted in a 
combined transection of the right hepatic and cystic 
ducts. 

In summary, prevention of damage to the bile 
ducts requires good visibility (this is sometimes 
facilitated by the use of a 30° angled laparoscope), 
lateral traction onthe ampulla and infundibulum of 
the gallbladder to separate the cystic duct from the 
common hepatic duct, directing the dissection from 
the ampulla and infundibulum of the gallbladder 
downward toward the cystic duct rather than the 
reverse, using electrocautery with caution, routine 
cholangiography early in the operation, and con
verting to open cholecystectomy whenever there is 
any doubt concerning the safety of the laparoscopic 
cholecystectomy. A satisfactory intraoperative 
cholangiogram must show intact bile ducts from the 
right and left hepatic ducts down to the duodenum. 
When there is doubt concerning which duct to use 
for the cholangiogram, a cholecystocholangiogram 
may be performed by injecting 30-40 ml of contrast 
material directly into the gallbladder. 

Bile Leak 

Leakage of bile into the right upper quadrant fol
lowing laparoscopic cholecystectomy does not ne
cessarily indicate an injury to the bile duct. It may 
simply mean that the occluding clips have slipped off 
the cystic duct or that a minor accessory bile duct is 
leaking. Symptoms generally develop a few days 
after laparoscopic cholecystectomy and consist of 
generalized abdominal discomfort, anorexia and 
fatigue, and sometimes some degree of jaundice. 
Sonography can reveal the presence of fluid in the 
subhepatic space. A HIDA radioactive scan de
monstrates the presence of bile outside the biliary 
tree. ERCP or percutaneous transhepatic cholangio
graphy will demonstrate the point ofleakage. In the 
absence of any obstruction in the common bile duct, 
these leaks will generally heal spontaneously. This 
may be expedited by percutaneous insertion of a 
drainage catheter into the right upper quadrant 
or insertion of a stent into the common bile duct 
following endoscopic papillotomy. 

Of course, major ductal injury requires surgical 
reconstruction, generally by hepaticojejunostomy
Roux-en-Y. 

Intraoperative Hemorrhage from 
Cystic Artery 
Occasionally brisk bleeding will result when the 
cystic artery is cut or torn. This is generally a minor 
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complication in an open cholecystectomy because 
grasping the hepatic artery between two fingers in 
the foramen of Winslow (Pringle maneuver) insures 
prompt if temporary control of bleeding. In laparo
scopic cholecystectomy losing 30-40 ml of blood 
may be serious because the blood obscures visibility 
through the laparoscope. Frequently you will be able 
to control cystic artery bleeding by grasping the 
gallbladder ampulla near the bleeding vessel and 
pushing the ampulla firmly against the liver (Fig. 
61-19). If this maneuver successfully controls the 
bleeding, then insert one or more additional cannulas 
for suction and retraction and attempt to localize 
and clip the bleeding vessel. It is not worth spending 
much time on occluding this bleeder laparoscopically 
because making a subcostal incision will afford an 
opportunity to localize and control the bleeder 
quickly with no risk. 
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Indications 

Patients suffering from acute cholecystitis when 
cholecystectomy may be hazardous for technical 
reasons. 

For very poor-risk patients CT-guided percutaneous 
catheter drainage may be the most pragmatic 
method of managing acute cholecystitis. 

Contraindication 

Patients who have acute cholangitis owing to com
mon bile duct obstruction 

Preoperative Care 

Appropriate antibiotics 

Pitfalls and Danger Points 

Overlooking acute purulent cholangitis 

Overlooking gangrene of gallbladder 

Postoperative bile leak 

Operative Strategy 

When Is Cholecystostomy an 
Inadequate Operation? 
Gagic and Frey reported an operative mortality 
of 27% in 22 cases of cholecystostomy for acute 
cholecystitis. Most of the deaths were due to sup
purative cholangitis and septicemia. This group of 
patients had chilIs, fever, upper abdominal pain, 
and serum bilirubin levels a veraging 12 mg / dl. 
Whenever the serum bilirubin rises above 6-7 mg/ 
dl, the patient is probably suffering from common 
bile duct (CBD) obstruction secondary to calculi. 
Either eliminate this possibility by means of an 
endoscopic radiographie cholangiopancreatogram 
(ERCP) or drain the CBD with aT-tube. Chole
cystostomy does not provide adequate drainage for 
an infected bile duct. 

In most cases it is not difficult to differentiate 
acute cholecystitis from acute cholangitis. In acute 
cholecystitis there is usually marked localized ten
derness and muscle spasm in the right upper quad-
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rant and only slight elevation of the serum bilirubin. 
The patient with acute cholangitis is gene rally more 
acutely ill and suffers from pain, chills, fever, and 
jaundice. In most cases, right upper quadrant ten
derness is not a prominent part .of the clinical pic
ture, and a tender mass is not palpable except in the 
very unusual case where the patient has both acute 
cholecystitis and acute cholangitis. 

When a patient with acute cholangitis does not 
respond immediately to antibiotic treatment, 
prompt drainage ofthe CBD is lifesaving. This must 
be accomplished by laparotomy and choledochos
tomy, although in the poor-risk patient ERCP
catheterization of the CBD has proved successful 
in achieving drainage of an infected bile duct. Un
drained acute purulent cholangitis is often rapidly 
fatal. In performing cholecystostomy, one must be 
alert not to overlook this disease of the bile duct. 

Another complication of acute cholecystitis, for 
which cholecystostomy is an inadequate operation, 
is gangrene ofthe gallbladder. This may occur in the 
deep portion ofthe gaIlbladder fundus, where it may 
be hidden by adherent omen turn or bowel. Per
forming a cholecystostomy through a small incision 
und er local anesthesia, where only the tip of the 
gallbladder is exposed, could easily result in over
looking this patch of necrosis. When a necrotic area 
is found in the gaIlbladder, it is preferable to perform 
a cholecystectomy, either complete, or, if this is 
impossible for technical reasons, a partial chole
cystectomy around a catheter with removal of the 
gangrenous patch (Fig. 62 -1). 

Choice of Anesthesia 
Because of the danger of overlooking disease of the 
CBD as weIl as gangrene or perforation of the gaIl
bladder, it is preferable to perform the cholecystos
tomy through an adequate incision under general 
anesthesia. By using modern anesthesia techniques, 
including monitoring of the pulmonary artery pres
sure and cardiac output during the operation, and 
pharmacological manipulation to maintain home
ostasis, it is safe for most bad-risk patients to under
go a biliary operation under general anesthesia. 
Otherwise, perform percutaneous catheter drainage 
of the gaIlbladder. 



Fig.62-1 

Preventing Bile Leaks 
One distressing complication that occasionally fol
lows cholecystostomy is leakage of bile around the 
catheter into the free peritoneal cavity resulting in 

Fig. 62-2 
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Fig.62-3 

bile peritonitis. This complication may generally bc 
avoided by using a large-size catheter and suturing 
the gallbladder around the catheter (Fig. 62-2). It 
is important also to suture the fundus of the gall
bladder to the peritoneum around the exit wound of 
the drainage catheter (Fig. 62-3). In addition, 
adequate drainage in the vicinity of the gallbladder 
IS necessary. 

Operative Technique 
Incision 
U nd er general anesthesia, make a subcostal incision 
at least 10-12 cm in length. Find the plane between 
the adherent omen turn and the inftamed gallbladder. 
Once this plane is entered, the ornentum may gener
ally be freed by gende blunt dissection from the 
gallbladder wall. Continuing in this plane, inspect 
the gallbladder and its ampulla. 

Emptying the Gallbladder 
After ascertaining that there is no perforation of the 
gallbladder nor any patch of gangrene, empty the 
gallbladder either with a No. 16 needle or a suction
trocar that is inserted into the tip of the gallbladder. 
Also, order an immediate Gram stain. Enlarge the 
stab wound in the gallbladder. Atternpt to remove 
the gallbladder calculi with pituitary scoops and 
Randall stone forceps. It may be necessary to com
press the gallbladder ampulla manually to milk 
stones up toward the fundus. After ftushing the 
gallbladder with saline, insert a 20F straight or 
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Pezzar catheter 3-4 cm into the gallbladder. Close 
the defect in the gallbladder wall with two inverting 
purse-string sutures of2-0 PG suture material (Fig. 
62-2). If the gallbladder wall is unusually thick, it 
may be necessary to elose the gallbladder around the 
catheter with interrupted Lembert sutures. 

If the patient is in satisfactory condition, a cho
langiogram through the gallbladder catheter may be 
attempted. On the other hand, it is not always 
possible to extract a stone that is impacted in the 
cystic duct. This will eliminate the possibility of 
obtaining a cholangiogram by this route. 

Now make a stab wound through the abdominal 
wall elose to the fundus of the gallbladder. Draw 
the catheter through the abdominal wall and then 
suture the fundus of the gallbladder to the peri
toneum alongside the stab wound (Fig. 62-3). Make 
a stab wound and insert either latex drains or sump
suction catheters or both. These drains should be 
placed as follows: one in the vicinity of the chole
cystostomy and one in the right renal fossa. 

Then elose the abdominal incision in routine 
fashion as described in Chap. 5. We use 1 PDS 
sutures for this elosure. 

Postoperative Care 
Connect the cholecystostomy catheter to a sterile 
plastic collecting bag for gravity drainage. 

Continue antibiotic treatment for the next 7-10 
days. Until bacterial culture and sensitivity studies 

have been reported on the gallbladder bile, use anti
biotics that are effective against the Gram-negative 
bacteria, the enterococcus, and the anaerobes. 

Employ nasogastric suction if necessary. 

Measure the daily output ofbile and replace with an 
appropriate dose of sodium. 

Do not remove the gallbladder drainage catheter 
for 12-14 days. Perform a cholangiogram before 
removing the catheter. 

Postoperative Complications 
Bile peritonitis 

Subhepatic, subphrenic, or intrahepatic abscess 

Septicemia 

Patients with acute cholecystitis generally re
spond promptly to adequate drainage of the infec
tion. If the patient shows persistent signs of sepsis 
and bacteremia, it is likely that this complication 
sterns from an undrained focus of infection. This 
may be an obstructed CBD with cholangitis or 
a subhepatic, in trahepatic, or subphrenic abscess. 
ERCP and CT scanning may be helpful in detecting 
these complications. 
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Concept: When to Explore the 
Common Bile Duct (CBD) 

As pointed out by Way, Admirand, and Dunphy, 
the true incidence of CBD stones in patients under
going surgery for gallstones is probably between 
12% and 15% in the United States. By using indi
cations essentially identical to those stated below 
and by performing routine preexploratory cystic 
duct cholangiography, Way performed CBD explo
rations in only 21 % of952 cholecystectomies. These 
explorations were positive for calculi in 65% of the 
patients explored. Ofthe 952 cholecystectomy cases, 
14% had CBD stones. In 6 additional reports co1-
lected by Way in which routine cystic duct cholangi
ography was employed, the results were similar. On 
the other hand, the same author cited 3 other reports 
from the Lahey Clinic of cases in which preexplo
ra tory cholangiography was not performed. Here, of 
33% of patients undergoing CBD exploration only 
30% of the ducts contained stones. Whereas the use 
of routine cystic duct cholangiograms resulted in 
the recovery of CBD stones in over 14% of the 
cholecystectomies reported by Way and colleagues, 
the authors who omitted preexp10ratory cholangi
ography were ab1e to discover CBD stones in on1y 
10% of their cho1ecystectomy cases. In other words, 
routine preexploratory cholangiograpfry markedly reduces the 
number 01 CBD explorations perjormed yet achieves a higher 
recovery rate 01 CBD stones (see Tab1e 63-1). 

Table 63-1. Detection ofCBD Stones during Routine 
Cholecystectomy 

Routine 
Cholecystectomy 

With preexploratory 
cholangiogram 
(N = 952) 

Without preexploratory 
cholangiogram 
(N = 4187) 

CBD Stones 
Retrieved 

(%) 

14 

10 

Souree: Adapted [rom Way et al. , 1972. 

Cases 

CBD Explorations 
Undertaken 

(%) 

21 

33 

In the absence of cystic duct cholangiography, 
opening the CBD for the indication that the duct is 
dilated or that the gallbladder contains many small 
stones will yield no more than 10% -14% positive 
explorations. The presence of jaundice, with serum 
bilirubin below 7 mg/dl as the only indication for 
exploring the CBD yielded, in Way's series, positive 
results in 35% of explorations. Consequently, we do 
not consider the presence of many small stones, of 
mildjaundice, or ofa dilated CBD to be an absolute 
indication for duct exploration if the preexploratory 
cystic duct cho1angiogram is negative. 

Counterbalancing the advantage of a greater yield 
of CBD calculi for a smaller number of duct explo
ration is the fact that cholangiography does produce 
an occasional false positive result. Most often this is 
due to inexperience on the part of the surgeon in 
that air bubbles are permitted to enter the system 
causing the false positive interpretation. With in
creasing experience, the incidence of false positives 
should be no more than 2%-3%. 

Even when there is an absolute indication for 
CBD exploration, we prefer to do preexploratory 
cystic duct cholangiography. Not only does this de
lineate the anatomy and anomalies of the ductal 
system but also it may provide the only opportunity 
to visualize radiographically the distal CBD and 
ampulla. Often, following instrumentation of the 
CBD, sphincter spasm prevents the passage of dye 
into the distal CBD and the duodenum during the 
postexploratory T-tube cholangiogram. Preexplor
atory cholangiography is omitted in patients suf
fering acute suppurative cholangitis. 

Patients presenting with signs of suppurative 
cholangitis often will require emergency CBD drain
age after only a few hours of preoperative prepa
ration because without CBD drainage the disease is 
often fatal within 24 hours. In the classical case, the 
patient will experience chills, fever, jaundice, so me 
degree of mental confusion and septic shock due to 
Gram-negative bacteremia. Occasionally, a Clostri
dium is involved. After inserting a central venous or 
pulmonary artery press ure monitor, pursue vigorous 
fluid replacement and antibiotic therapy. 

At operation, the typical case will demonstrate 
purulent material in a dilated CBD obstructed by 
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calculi. The most important feature of surgery is to 
drain the CBD with a large T-tube. Remove all of 
the calculi ifthis step can be accomplished safely. In 
most cases emergency drainage can be accomplished 
by the percutaneous transhepatic or the endoscopic 
radiographic cholangiopancreatogram (ERCP) 
approach. 

Concept: How to Manage Multiple 
and "Primary" CBn Stones 
Multiple (CBD) Stones 
Some surgeons advocate performance of either cho
ledochoduodenostomy or sphincteroplasty in pa
tients who have multiple calculi in the bile ducts. 
They reason that the surgeon who has removed 10 
stones from the bile ducts has a high likelihood of 
having overlooked 1 or 2 additional calculi. On this 
basis, these enthusiasts advocate biliary-intestinal 
bypass or sphincteroplasty so that the residual stones 
may pass into the duodenum without obstructing 
the bile ducts. It is true that the patients who suff er 
from retained CBD calculi are most often those 
who have had a large number of stones removed 
from their CBDs rather than those who have had a 
negative CBD exploration or whose CBD was not 
explored at all. 

Nevertheless, we are not convinced that there are 
sufficient data to mandate that every patient who 
has more than, say, 8 or 10 stones should auto
matically have a bypass or a sphincteroplasty. 
Neither of these operations is free of complications. 
Even though experts with a large experience, like 
Madden and Jones, can perform choledochodu
odenostomy or sphincteroplasty with a mortality 
rate of 1 %-2%, such favorable results as these will 
not be achieved by a large number of surgeons. 
Furthermore, with the aid of cholangiography and 
choledochoscopy in the operating room, it is possible 
to reduce the incidence of retained bile stones to 
0-2%. It does not seem logical to perform bypass 
surgery or sphincteroplasty for the 2% of patients 
who will have retained bile stones if the other 98% 
do not require this additional surgery. 

On the other hand, when there is evidence of one 
or more retained stones in the bile ducts that cannot 
be retrieved in the operating room, bypass or sphinc
teroplasty may be indicated. This is so even though 
it is sometimes simple to remove some ofthese stones 
by ERCP-papillotomy or by instrumentation 
through the T-tube tract 6 weeks after the operation. 
In patients with Caroli's hepatic duct lithiasis, 
where intrahepatic stones are present, bypass is 
indicated. 

"Primary" CBD Stones 
Madden has emphasized the concept that many 
CBD stones are formed in the bile duct, hence 
the term "primary" stones. Most surgeons believe 
that the vast majority of stones found in the CBD 
originated in the gallbladder. Madden contends that, 
in his experience, careful observation of the mor
phology of CBD stones has disclosed that over 60% 
of these calculi are primary stones, even in patients 
who have not had previous cholecystectomy and who 
in fact also may have stones in their gallbladders. 

Madden describes the morphology of a primary 
CBD stone as follows: 

Characteristically, the primary bile duct stone is ovoid, 
conforming in shape to the common duct, and easily 
morcellated between the thumb and fingers to give the 
"earthy" appearance so aptly described by Aschoff. On 
cross-section, it is laminated and commonly has a 
yellow nidus with a brownish-yellow periphery. So me 
primary stones have lamina ted rings of variegated 
colors or simply a symmetrical brownish-yellow pig
mentation. When multiple, they may be face ted and 
appear like secondary or gallbladder stones, but the 
ease with which they are crushed is the differentiating 
feature. 

Since many of these characteristics can be no ted in 
stones contained in the gallbladder, there is some 
skepticism whether morphological considerations 
alone can determine that a stone found in the CBD 
is indeed a primary stone. The reason that this 
differentiation assurnes importance is Madden's in
sistence that even at the patient's first exploration, 
the presence of a primary CBD stone is adefinite 
indieation for eholedochoduodenostomy. Saharia, 
Zuidema, and Cameron found that clearing the 
CBD of all the primary stones with insertion of a T
tube had excellent long-term results in 82% of their 
patients who had primary CBD stones. In com
menting on Saharia's paper, Warren and Sandblom 
both vigorously opposed the routine use of cho
ledochoduodenostomy for primary CBD stones. 
Thomas, Nicholson, and Owen as well as Rutledge 
both strongly favored routine sphincteroplasty for 
primary CBD stones on the basis that these calculi 
are the result of bile stasis, even where there is no 
apparent mechanieal obstruetion at the ampulla. 
Pending further study, we remain conservative in 
this situation and simply remove all of the calculi as 
weH as the gallbladder. If soft calculi and sludge 
reappear in later years after onee having been com
pletely removed, then biliary-intestinal bypass or a 
sphincteroplasty is indicated (Allen, Shapiro, and 
Way). 

Although primary stones may be caused by bile 



stasis and the CBD may be markedly enlarged, 
ampullary stenosis in these cases is rare. Indeed, Saharia 
and colleagues mentioned that in many of their 
operations for primary stones, the ampulla was 
widely patent despite the presence of a very large 
CBD, wh ich suggested that the stasis of bile might 
be due to an "abnormal functional dilation" of the 
duct. Only 1 in 30 of their patients had a significant 
ampullary stenosis. It is difficult to comprehend how 
sphincteroplasty will help most of the patients who 
suffer from primary CBD stones but do not have 
ampullary stenosis. 

Indications 
Positive Indications 
Chills, fever, and jaundicc prior to operation indi
cates that in over 90% of cases CBD exploration will 
reveal calculi. 

Palpation of calculus in CBD 

Acute suppurative cholangitis 

Positive finding of calculus on routine cystic duct 
cholangiography or preoperative ERCP, or per
cutaneous transhepatic cholangiogram 

Relative Indications 
Moderate elevation of the serum bilirubin (4-6 mg/ 
dl), especially in the presence of acute cholecystitis, 
is not by itself a positive indication for choledocho
tomy since the ampulla of a distended gallbladder 
may compress the CBD, thereby producingjaundice 
in the absence of choledocholithiasis. In these cases, 
negative cholangiography avoids the necessity for 
opening the CBD, provided the films are of proper 
quality. 

Some surgeons feel that the presence of a thick
walled CBD with an external diameter of over 
1.6 cm requires duct exploration even in the pre
sence of apparently normal cholangiography, since 
small calculi may be obscured in the radiography of 
a large duct. If the contrast medium is properly 
diluted, one need not explore a large duct if the 
cholangiogram is normal. 

Arecent his tory of acute pancreatitis in the absence 
of alcoholism requires either CBD exploration or a 
normal cystic duct cholangiogram. 

The presence of multiple small calculi in the gall
bladder by itself does not constitute an indication for 
choledochotomy, even if the cystic duct is large 
in diameter. Adequate cholangiography will detect 
calculi of a size sufficient to require choledochotomy. 
Although this may on occasion result in overlooking 
a stone 1-2 mm in diameter, this policy will also 
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avoid the performance of a large number of un
necessary CBD explorations. A ti ny calculus will 
almost always spontaneously .pass into the duo
denum. On the other hand, the addition of an un
necessary CBD exploration to a cholecystectomy 
may increase the mortality rate. 

Failure of contrast medium to enter the duodenum 
during preexploratory cystic duct cholangiography 
requires choledochotomy to rule out the presence of 
a stone at the ampulla. 

Patients with biliary colic who have no gallbladder 
stones at laparotomy require a cholangiogram be
cause many of these patients do have common bile duct 
calculi. 

Preoperative Care 

Order a sonogram or CT scan of the bile ducts 
and pancreas as the initial diagnostic test in the 
jaundiced patient. If a CBD stone is demonstrated, 
no further diagnostic studies are indicated. If the 
sonogram shows dilated bile ducts right down to the 
ampulla, but no stones, then an ERCP will help by 
providing a picture of the biliary and pancreatic 
ducts as weIl as a biopsy of any periampullary 
tumor. When the intrahepatic ducts are large on the 
sonogram, but not the CBD, then a percutaneous 
transhepatic cholangiogram (PTC) will identify in
trahepatic tumors of the bile ducts and other un
usual lesions. In the absence of the expertise to 
accomplish an excellent PTC or ERCP, good cystic 
duct cholangiography and careful choledochos
copy will generally accomplish the same results. 
Whenever either PTC or ERCP is to be performed, 
give the patient parenteral antibiotics before these 
procedures to protect against the bacteremia that 
they often induce. 

Abnormalities of the serum pro thrombin should 
be corrected preoperatively with injections of vita
min Kl oxide. When CBD exploration is planned, 
the patient should receive perioperative intravenous 
antibiotics beginning 1 hour prior to operation. 
In order to assure an adequate antibacterial blood 
level, repeat the dose in 3 hours, during the oper
ation. We use either cephazolin or a penicillin
aminoglycoside combination. 

Pitfalls and Danger Points 

Injuring the bile ducts 

Creating a false passage into the duodenum when 
probing the CBD; damaging the ampulla or pan
creas; inducing postoperative pancreatitis 

Perforating a periampullary duodenal diverticulum 
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Sepsis 

Failing to remove all of the biliary calculi 

Operative Strategy 
Avoiding Postoperative Pancreatitis 
With reference to the decision for or against add
ing choledochotomy to simple cholecystectomy, 
it should be noted that the mortality rate at the 
author's hospital increased from 0.25% to about 
2.5% when a CBD exploration was added to a 
simple cholecystectomy. Although many of these 
deaths were due to sepsis accompanying neglected 
choledocholithiasis in aged patients, we have wit
nessed fatalities after negative CBD explorations on 
rare occasions. These deaths were generally caused 
by postoperative acute pancreatitis. Consequently, 
all manipulations carried out in the distal CBD and 
ampulla must be done with great delicacy in order to 
avoid this potentially fatal complication. Due to 
the increased operative risk of choledochotomy, use 
routine cholangiography in order to minimize the 
number of unnecessary CBD explorations. When 
CBD exploration is necessary, execute the procedure 
with meticulous care to avoid trauma to the ampulla 
or pancreas, which may induce pancreatitis. 

CBD Perforations 
Another serious and oJten fatal error is to perforate the 
distal CBD and penetrate the pancreas with an 
instrument such as the metal Bakes dilator. When 
the surgeon experiences any difficulty in negotiating 
the ampulla with an instrument, duodenotomy and 
direct exposure of the ampulla is preferable to re
peated blunt trauma from above. Using either the 
olive-tip (Coude) woven or a lOF whistle-tip rubber 
catheter rather than a metal dilator lessens the risk 
of ampullary trauma and of postoperative acute 
pancreatitis. Never employ forcible dilatation of the 
sphincter of Oddi; this procedure serves no useful 
purpose, and the trauma to the ampulla not only 
increases the risk of postoperative acute pancreatitis 
but also produces lacerations and hematomas of the 
ampulla. 

If an instrument has perforated the distal CBD 
and the head of the pancreas, this may be detected 
when the CBD is irrigated with saline by noting a 
leak of saline from the posterior surface of the pan
creas. The perforation may also be detected by 
cholangiography. This type of trauma, which leads 
to a ftow of bile directly into the head of the pan
creas, often causes a fatal pancreatitis. For this 
reason, when this complication is identified, divide 
the CBD just above its entry into the pancreati
coduodenal sulcus; transfix the distal end of the duct 

with a suture and anastomose the proximal cut end 
of the CBD to a Roux-en-Y segment of jejunum. 
When this procedure is carried out, diverting 
the bile from the traumatized pancreas may prove 
lifesaving. Also insert a closed-suction drain behind 
the pancreatic head to remove the leaking pancreatic 
secretions. 

If the CBD has been perforated at a point proxi
mal to the head of the pancreas, suture the lacer
ation with a 5-0 Vicryl suture if the laceration is 
accessible. If the laceration is not accessible, simply 
insert a large-caliber T -tube into the CBD for de
compression proximal to the laceration. Then place 
a closed-suction catheter drain down to the region of 
the laceration. 

Locating and Removing 
Biliary Calculi 
In order to avoid overlooking biliary calculi, it is 
important to perform a cystic duct cholangiogram 
before exploring the CBD. Be sure that the X ray 
clearly shows both the hepatic ducts and the distal 
CBD. If the hepatic ducts cannot be seen because 
the dye runs into duodenum, either administer mor
phine to induce spasm of the ampulla or open the 
CBD, insert an 8F Foley catheter into the proximal 
CBD, and use this device to obtain an X ray of the 
intrahepatic radicals. 

Once the CBD has been opened, the safest and 
most effective device for extracting stones is the 
pituitary scoop with a malleable handle. Available 
with various size cups, this device can bend in the 
exact direction required to pass through the CBD 
down to the ampulla. By delicate maneuvering, the 
surgeon can remove most stones with the scoop. 
Also, it is often easy to palpate a stone against this 
metallic instrument. 

Always perform a Kocher maneuver before ex
ploring the CBD. This permits the surgeon to place 
the fingers of his left hand behind the ampullary 
region with the thumb on top of the anterior wall 
of the duodenum. In this fashion he can more ac
curately direct the manipulation of the instrument 
while he is palpating its distal tip. 

Other methods that are helpful in retrieving 
stones are the Randall stone forceps, the Fogarty 
balloon, and thorough saline irrigation. On rare 
occasions a Dormia basket may retrieve a stone that 
is otherwise inaccessible. 

Choledochoscopy, which is discussed below, is 
another excellent means of helping to identify re
sidual biliary calculi in the operating room. 

When the ampullary region contains an impacted 
stone that cannot be removed with minimal trauma 
by the usual methods, there must be no hesitation to 
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perform a sphincteroplasty for the purpose 01 extracting 
the stone under direct vision. Otherwise, excessively 
traumatizing the ampullary region may cause a 
serious postoperative acute pancreatitis. 

A completion cholangiogram through the T-tube 
after the exploration has been concluded is an es
sential part of the maneuvers required to minimize 
the number of stones overlooked at operation. 

It is important to use aT-tube that is size 16F 
or larger following choledocholithotomy. Otherwise, 
the tract remaining when the T-tube is removed may 
not be large enough to admit the instruments re
quired for removal of residual stones by the tech
nique of Burhenne. Since Burhenne's method has a 
success rate of over 90%, it is important that the T
tube tract be large enough to retrieve a stone that 
has been left behind. Even small ducts will admit a 
16F T-tube if the tube is trimmed by the technique 
described below (see Fig. 63-5). 

Operative Technique-CBD 
Exploration Simuftaneous with 
Cholecystectomy 
Cholangiogram 
If for some reason the cystic duct was not a suita
ble route for cholangiography by the technique de
scribed in Chap. 60, then perform this procedure by 
inserting a 21-gauge scalp vein needle into the CBD. 
Aspirate in order to confirm that the needle is in 
the duct lumen. Use a suture to fix the needle to 
the CBD. Attach a 2-meter length of sterile plastic 
tubing filled with the proper contrast medium. The 
remaining details of cholangiography are the same 
as those described in Chap. 60. 

Kocher Maneuver 
After the gallbladder has been removed and it is 
determined that a CBD exploration is indicated, 
perform a Kocher maneuver (see Figs. 7-14, 7-15, 
and 7 -16) by incising the lateral peritoneal attach
ments along the descending duodenum. Then incise 
the layer of avascular fibrous tissue that attaches the 
posterior duodenum to Gerota's fascia and to the 
foramen of Winslow. With the left index and the 
middle fingers situated behind the pancreas and 
duodenum and the thumb applied to the anterior 
wall of the duodenum, palpate the distal CBD and 
the ampulla. Pay special attention to the ampullary 
region in order not to overlook a small ampullary 
carcinoma, which may often be feIt as a hard pro
trusion into the lumen from the back wall of the 
duodenum. 

Choledochotomy Incision 
Incise the peritoneum overlying the CBD in order to 
identify accurately the duct's anterior wall. Select an 
area for the choledochotomy preferably distal to the 
entrance of the cystic duct. Insert 2 guy sutures of 
5-0 Vicryl, one opposite the other on the anterior 
wall of the duct. If there are any obvious blood 
vessels located in this area, either transfix them with 
5-0 Vicryl suture-ligatures or apply careful electro
coagulation. Use a No. 15 scalpel blade to make a 
short incision in the anterior wall of the CBD while 
the assistant holds up the guy sutures. Then use a 
Potts angled scissors to enlarge the in cis ion in both 
directions. Pay attention to the possibility that the 
cystic duct may share a common wall with the CBD 
for a dis tance of 2 cm or more. If the incision is made 
in the vicinity of this common wall, it is possible to 
open the cystic duct instead of the CBD. This will 
produce considerable confusion. It is even possible 
to make an in cis ion along the common wall and not 
encounter the lumen of either the cystic duct or the 
CBD and to expose the portal vein. If the antero
medial aspect of the CBD is used for the choledo
chotomy incision, this problem will be avoided. 

Exploring the CBD 
As soon as the CBD has been opened, take a sam pie 
of the bile for a bacteriological culture and make a 
Gram stain for prompt identification of the bacteria 
that are frequently present. 

Using the left thumb and index finger, milk down 
any possible stones from the common hepatic duct 
into the choledochotomy incision. Perform the same 
maneuver on the distal CBD. This maneuver will 
often deliver several calculi into the choledochotomy. 
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Fig.63-1 

Fig. 63-2 

Fig. 63-3 

Pass a pituitary scoop of the appropriate size up 
into the right and the left main hepatic ducts for the 
removal of any possible calculi (Fig. 63-1). Then, 
with the left index finger placed behind the ampulla, 
use the right hand to pass a pituitary scoop down to 
the region of the ampulla and remove any calculi 
encountered in this maneuver. It is helpful simul
taneously to palpate with the left index finger behind 
the distal CBD while the scoop is being passed. 
Avoid excessive trauma to the ampulla. A Randall 
stone forceps (Fig. 63-2) may be inserted into the 
CBD for the purpose of removing stones, but we 
have not found this instrument to be particularly 
valuable as compared to the pituitary scoop. Follow
ing these maneuvers, use a small straight catheter to 
irrigate both the hepatic ducts and the distal CBD 
with normal saline solution (Fig. 63-3). 

Now try to pass a lOF olive-tip (Coude) catheter, 
preferably of the silk-woven type, through the am-
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puHa. Injecting the catheter with saline will confirm 
its presence in the duodenum if the saline enters 
the duodenum without washing back through the 
choledochotomy incision. If the surgeon prefers 
to use the metal Bakes dilators to determine the 
patency of the ampuHa, he should perform this 
maneuver with great delicacy as it is easy to per
forate the distal CBD and to make a false passage 
through the head of the pancreas. It is not necessary 
to pass any instrument larger than a No. 3 Bakes 
dilator through the ampulla. Some surgeons feel that 
if the No. 3 dilator cannot pass, this is diagnostic of 
ampullary stenosis and is an indication for sphinc
teroplasty. We do not agree with this concept, as we 
explain in Chap. 66. 

If there appears to be a calculus in the distal end 
of the CBD and it is not easily removed by means of 
the scoop, insert a Fogarty biliary catheter down the 
CBD into the duodenum. Blow up the baloon; this 
will help identify the ampulla. Gradually decom
press the balloon as the catheter is withdrawn. As 
soon as the balloon is inside the CBD, reinflate it 
and withdraw. This will occasionally remove a stone 
that has been overlooked. Repeat the same maneuver 
in the right and left hepatic ducts. I t is in the 
retrieval of the hepatic duct stones that the Fogarty 
catheter has its greatest usefulness. 

Another maneuver that occasionally will success
fully remove a stone is to use a 16F rubber catheter. 
Cut most of the flared proximal end of the catheter 
off and insert this end down the CBD to make 
contact with the stone. Amputate the tip of the 
catheter and attach a syringe to the distal tip of the 
catheter; apply suction while simultaneously with
drawing the catheter. The suction sometimes traps 
the calculus in the end of the catheter, after wh ich it 
is easily removed. 

If an impacted stone in the distal CBD cannot be 
removed in a nontraumatic fashion by these various 
maneuvers, do not hesitate to perform a sphinctero
plasty, the technique for which is described below 
(Chap. 66). Sphincteroplasty is safer than trau
matizing the ampulla. 

Choledochoscopy 
An intregal part of the CBD exploration is, we 
believe, choledochoscopy. This procedure can detect 
and retrieve stones or detect and biopsy ductal 
tumors, in some cases when all other methods 
have failed. Of the instruments currently available 
for endoscopy of the bile ducts, the rigid right
angle choledochoscope manufactured by Storz
Endoscopy, which contains a Hopkins rod-Iens 
system that is illuminated by a fiberoptic channel, 
gives the best image quality. It is simpler to opera te 

and less expensive than the flexible fiberoptic endo
scopes. The Storz choledochoscope shares with the 
flexible scopes the disadvantage that they require 
ethylene oxide gas sterilization, which precludes re
peated utilization ofthe same scope on the same day. 
Flexible fiberoptic choledochoscopes are manufac
tured by ACM, Olympus, Fuji, and Machida. AI
though these flexible instruments have a higher 
initial cost, more expensive upkeep, shorter lifespan, 
much greater susceptibility to damage, and some
what inferior optical properties, they do indeed have 
one important advantage over the rigid scopes. The 
flexible scope can be passed for greater distances up 
along the hepatic radicals for the extraction of an 
otherwise inaccessible stone in this location. Simi
larly, the flexible scope can be passed right down to 
the ampulla and in about one-third of cases into the 
duodenum to rule out the presence of stones in the 
distal ampulla. Even if the scope does not enter the 
duodenum, when it is passed down to the ampullary 
orifice and the flow of saline enters the duodenum 
without refluxing back up into the CBD, this con
stitutes good evidence that the distal duct is free of 
calculi. The rigid scopes are not generally of suf
ficient length to accomplish this mission. Another 
area, in which the flexible scope is occasionally 
useful, is to extract retained calculi via the T-tube 
tract subsequent to CBD exploration. 

Because oftheir lower cost and greater durability, 
the rigid scopes have been adopted more widely than 
have the flexible, despite the handicap mentioned 
above. 

The horizontal arm of the Storz choledochoscope 
comes in two lengths: 40 mm and 60 mm. The ver
tical limbs of both models are identical. The cross 
section of the horizontallimb, which has to pass into 
the bile duct, is 5 by 3 mm, approximately the 
diameter of a No. 5 Bakes dilator. If the CBD will 
not admit a No. 5 dilator, choledochoscopy by this 
technique is contraindicated. 

The choledochoscope operates in a liquid me
dium. This requires that a continuous stream of 
sterile saline under press ure be injected into the 
sidearm of the scope. The saline will then flow into 
the bile ducts. By crossing the two guy sutures over 
the choledochotomy incision, the CBD can be main
tained in astate of distention by the flow of saline, 
providing optimal visualization. If the CBD is large 
enough, a metal instrument channel can be attached 
to the choledochoscope. Through this channel can 
be passed a flexible biopsy punch, a flexible forceps 
(7F size), a Dormia stone basket, or a Fogarty 
biliary catheter (5F caliber). 

To use the choledochoscope, stand on the left side 
of the patient. Make the choledochotomy incision as 
far distal in the CBD as possible. Insert the choledo-
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Fig. 63-4 

choscope toward the hepatic duct (Fig. 63-4). 
Initiate the ftow of saline and cross over the two guy 
sutures to reduce the loss of saline from the choledo
chotomy incision. Enclose the I-liter bag of sterile 
saline in apressure pump (Fenwall) and use sterile 
intravenous tubing to connect the bag of saline to a 
3-way stopcock. Insert the stopcock into the saline 
channel on the side of the choledochoscope. 

Pass the horizontal li mb of the scope up the 
common hepatic duct. Very soon the bifurcation of 
the right and left ducts will be seen. Occasionally the 
first branch of the right main duct will open into the 
bifurcation so that it resembles a trifurcation. Gen
erally the left duct appears to be somewhat larger 
and easier to enter than the right. By properly 
directing the scope, it is possible to see into the 

orifices of many of the secondary and tertiary ducts. 
Withdraw the scope until the bifurcation is again 
seen and then pass the instrument into the right 
main duct using the same technique. 

Before passing the scope down into the distal 
CBD, be sure that the duodenum has been com
pletely Kocherized. By placing slight traction with 
the left hand on the region of the ampulla, the 
surgeon will help elongate and straighten the course 
of the CBD. This is important because the scope 
visualizes the duct with clear focus to infinity. What 
the surgeon really wants to leam from the choledo
choscopy is whether there are any residual calculi 
between the scope and the ampulla. This requires an 
exact knowledge of the appearance of the ampulla, 
which has been described as an inverted cone with a 
small orifice that opens and closes intermittently to 
permit the passage of saline. However, we have 
found that using these landmarks as the only cri
terion for identifying the ampulla may lead to error. 
Occasionally, this type of error will permit a stone in 
the distal CBD to go undetected. Consequently, 
we believe there are only two positive methods of 
identifying the distal termination ofthe CBD. One is 
the passage of the 60-mm choledochoscope through 
a patulous ampulla (rarely possible). When this step 
can be accomplished, if the duodenum is inftated 
with saline, one can see quite clearly the duodenal 
mucosa that is markedly different from the smooth 
epithelium of the CBD. If the duodenum is not filled 
with saline, the mucosa will not be seen. Ifthe scope 
does not pass into the duodenum spontaneously, 
make no attempt to pass it forcibly. A second method 
of positively identifying the termination of the CBD 
is to pass a Fogarty balloon catheter alongside the 
choledochoscope into the duodenum. Then inftate 
the balloon and draw back on the catheter. By 
following the catheter with a choledochoscope down 
to the region of the balloon one can be more certain 
that the entire CBD has been visualized and that no 
residual calculi remain in the CBD. 

Occasionally, the view of the distal CBD is im
peded by what appear to be shreds of either fibrin 
or ductal mucosa that may hang as a partially 
obscuring curtain across the lumen of the duct. 
Despite some of these difficulties in interpreting 
choledochoscopic observations, this procedure does 
indeed detect stones that have been missed by 
all other methods. In the hands of an experienced 
observer, choledochoscopy is probably the most ac
curate single method of detecting CBD stones. Cal
cu li are easily identified. It may at first be confusing 
to find that a calculus 3 mm in diameter looks as big 
as achunk of coal through the magnifying lens 
system. It is important to note that the Storz type of 
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choledochoscope achieves a clear focus at distances 
from about 5 mm to infinity, and that any object 
within 0-5 mm from the tip of the scope will not be 
in focus. 

If stones are seen, remove the choledochoscope 
and extract the stones by the usual means. If this is 
not possible, reinsert the choledochoscope and use a 
flexible alligator forceps, the Fogarty catheter, or the 
Dormia stone basket, alt under the direct visual control 01 
the choledochoscope. 

If any lesion of the mucosa which is suspicious 
of carcinoma is identified, insert a flexible biopsy 
punch and obtain a sampie. Sometimes an ampul
lary carcinoma can be identified and biopsied in this 
manner. Occasionally patients with ampullary car
cinoma will have a second carcinoma in either the 
common or the hepatic duct. Under direct visual 
control, accurate biopsy is not difficult through the 
choledochoscope. 

Results reported by Berci, Shore, Morgenstern, 
and associates and by Nora, Berci, Dorazzio, and 
others indicatc that routine CBD exploration and 
rem oval of calculi is accompanied by a 5% incidence 
of retained stones and that, following choledocho
scopy, the incidence of residual stones can be 
reduced to 0-2%. 

Using choledochoscopy routinely during CBD 
exploration adds no more than 10 minutes to the 
procedure and, in our experience, does occasionally 
detect a stone that has been missed by all other 
modalities. Because it appears to be devoid of dan
gerous complications, we have adopted choledo
choscopy as apart of routine CBD exploration. We 
have seen one complication that was possibly rclated 
to the saline flush under press ure during choledo
choscopy, namely, a mild case ofpostoperative pan
creatitis. However, we have no data to indicate that 
the incidence of postoperative pancreatitis is indeed 
increased by the use of choledochoscopy. 

Sphincterotomy for Impacted Stones 
Perform a complete Kocher maneuver down to the 
third part ofthe duodenum and insert a folded gauze 
pad behind the duodenum and the head of the 
pancreas. Pass a stiff catheter or a No. 4 Bakes 
dilator into the choledochotomy incision and down 
to the distal CBD. Do not pass it into the duodenum. 
By palpating the tip of the catheter or the Bakes 
instrument through the anterior wall of the duo
denum, ascertain the location of the ampulla. Make 
a 4-cm incision in the lateral wall of the duodenum 
opposite the ampulla. Insert small Richardson re
tractors to expose the ampulla. Often the impacted 
stone is not in the lumen of the CBD but partially 
buried in the duct wall. This permits the Bakes 

dilator to pass beyond the stone and to distend the 
ampulla. If this is the case, make a lO-mm in cis ion 
with a scalpel through the anterior wall of the am
pulla down to the metal instrument at 11 o'clock, a 
location far away from the entrance ofthe pancreatic 
duct. A lO-mm incision will allow the dilator to enter 
the duodenum. Remove the Bakes dilator through 
the choledochotomy incision, and explore the distal 
CBD through the sphincterotomy incision. Use the 
smallest size pituitary scoop. Often the stone can be 
easily removed in this fashion. If the papillotomy 
incision has to be extended a significant distance to 
provide adequate exposure, then a complete sphinc
teroplasty should be undertaken. This technique is 
described in Chap. 66. If the sphincterotomy is only 
10 mm in length, it is gene rally not necessary to 
suture the mucosa of the CBD to that of the duo
denum. Rather, if there is no bleeding, leave the 
papillotomy undisturbed after the impacted stone 
has been removed. Repair the duodenotomy by the 
same technique as described following sphinctero
p1asty (see Chap. 66). Then insert the T-tube into 
thc CBD incision. 

Checking for Ampullary Stenosis 
Before completing the CBD exploration, the 
diameter of the ampulla of Vater may be calibrated 
by passing either a catheter or a Bakes dilator. If a 
lOF rubber catheter passes through the ampulla, no 
further calibration is necessary. If this device is too 
soft, use a Coude olive-tip silk-woven catheter, bor
rowed from the urologist. The Coude catheter is 
stiffer than rubber but softer than metal. Un
fortunately, these catheters require gas sterilization, 
but they are a safer means of examining the ampulla 
than are Bakes dilators. If a lOF Coude catheter 
passes into the duodenum, the diagnosis of am
pullary stenosis can be eliminated. The presence of 
the catheter in the doudenum can be confirmed by 
injecting saline through the catheter. If the catheters 
fai1 to pass, insert the left hand behind the region of 
the ampulla and pass a No. 3 Bakes dilator gently 
through the ampulla. Failure to pass through the 
ampulla with ease is more often due to pushing the 
instrument in the wrong direction than to ampullary 
stenosis. In the absence of malignancy, we have 
found it to be indeed rare that we were unable to 
pass a catheter or dilator through the ampulla using 
manipulation. If the preexploration cystic duct 
cholangiogram showed dye passing through the 
duodenum, then failing to pass a 3-mm instrument 
through the ampulla is not by itself an indication for 
sphincteroplasty or biliary-intestinal bypass. We are 
not convinced that ampullary stenosis is a cause of 
clinical symptoms, save for the exceptional patient. 
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In any case, never use excessive force in passing 
these instruments because penetration of the intra
pancreatic portion of the CBD may produce fatal 
complications, especially if the damage is not re
cognized during the operation. 

Insertion of the T -Tube 
Although it may be possible in some cases to avoid 
draining the CBD following the removal of stones, 
we believe that aT-tube should routinely be inserted 
to decompress the CBD and also to facilitate a 
cholangiogram 7-8 days following surgery. Do not 
use a silicone T-tube, as this substance is nonreac
tive. Consequently, there may be no well-organized 
tract from the CBD to the outside. When the silicone 
tube is removed, bile peritonitis will follow. Use a 
16F rubber tube. If a smaller size is used, it may not 
be possible to extract a residual stone postoperatively 
through the T-tube tract. A l6F tube can almost 
always be used, even in a small CBD, if half the 
circumference is excised from the horizontal li mb as 
illustrated in Figs. 63-5a and 5b. After inserting 
the T-tube, elose the choledochotomy incision with a 
continuous 5-0 atraumatic Vicryl suture (Fig. 63-
6). Make this elosure snug around the T-tube to 
avoid leakage during cholangiography. 

A 

Fig. 63-5a and Fig. 63-5b 

Fig.63-6 



Completion Cholangiogram 
Eliminate the air in the long limb of the T-tube by 
inserting the long cholangiogram catheter that was 
used for the cystic duct cholangiogram down into the 
verticallimb of the T -tube for its full distance. Then, 
gradually inject the contrast medium into this limb 
while simultaneously removing the plastic catheter. 
This will fill the verticallimb with contrast material 
and displace the air. Then, attach the T -tube directly 
to a long plastic connecting tube that is in turn 
attached to a 30 ml syringe. 

Elevate the left flank about 10 cm above the 
horizontal operating table. Stand behind a lead 
screen covered with sterile sheets and perform the 
cholangiogram by injecting 4 ml of diluted contrast 
medium for the first radiograph and an equal 
amount for the se co nd and third pictures. We use a 
mixture of I part Conray and I or 2 parts saline. The 
larger the duct, the mare dilute the solution. 

If the contrast material has not entered the 
duodenum, repeat the sequence after giving nitro
glycerine intravenously. If the contrast material still 
does not enter the duodenum but the X ray is 
otherwise negative, discontinue the study. Severe 
sphincter spasm often follows ampullary instru
mentation and cannot be overcome during the co m
pietion cholangiogram. 

Drainage and Closure 
Bring the T-tube out through a stab wound near the 
anterior axillary line together with a radiopaque 
latex drain. The stab wound should be large enough 
to admit the surgeon's fingertip. Suture the T-tube 
to the skin, leaving enough slack between the CBD 
and the abdominal wall to allow for some abdominal 
distention. 

Close the abdominal wall by the Smead-Jones 
technique utilizing No. 1 PDS by the technique 
described in Chap. 5. 

Postoperative Care 

Attach the T-tube to a sterile plastic bag. Permit it 
to drain freely by gravity until a cholangiogram is 
performed through the T-tube in the X-ray depart
ment on the 5th postoperative day. Do not permit 
any contrast material to be injected into the T -tube 
under pressure since this may produce pancreatitis 
ar bacteremia. Injection by gravity flow is preferable. 
If the cholangiogram is negative and shows free flow 
into the duodenum, clamp the T-tube. Unclamp it if 
the patient experiences any abdominal pain, nausea, 
vomiting, shoulder pain, or leakage of bile around 
the T-tube. Remove the T-tube on the 21st post
operative day. 
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Following choledocholithotomy, continue anti
biotics for at least 3 days, depending on the nature of 
the Gram stain, the bacteriological studies, and the 
patient's clinical response. 

Continue nasogastric suction for 1-3 days. 

Remove the latex drain 4- 7 days following surgery 
unless there has been significant bilious drainage. 

Observe the patient carefully for the possible devel
opment of a postoperative acute pancreatitis by 
obtaining serum amylase determinations every 3 
days. If there is significant elevation, continue 
nasogastric suction and intravenous fluids. Some 
patients with postoperative acute pancreatitis do not 
have pain or significant elevations of the serum 
amylase, but they do have intolerance for food with 
frequent vomiting after nasogastric suction has been 
discontinued. In these cases a sonogram or CT scan 
showing an enlarged pancreas is enough to confirm 
the diagnosis. In general, do not feed the patient 
following biliary tract surgery ifhis serum amylase is 
significantly elevated or if there is any other strong 
suspicion of acute pancreatitis, for this complication 
may be serious. 

Postoperative Complications 

Bile Leak and Bile Peritonitis 
T -Tube Displaced 
The T -tube is fix cd at two points: (1) the CBD and 
(2) the point on the skin where the T-tube is sutured 
in position. Enough slack must be left in the long 
limb of the T -tube between the CBD and the skin so 
that an increase in abdominal distention will not 
result in the tube being drawn out of the CBD. 
Occasionally, the T-tube is inadvertently partially 
withdrawn from the CBD even before the abdo
minal incision is closed. When bile leaks around the 
choledochotomy incision, bilious drainage will be 
noted from the drain tract alongside the T-tube. If 
this leak occurs during the first few days following 
the operation, upper abdominal pain and tenderness 
may appear, indicating bile peritonitis. While a 
localized leak of bile is fairly weIl tolerated in the 
postoperative patient who has adequate drainage, 
the spreading of bile diffusely over a large part of the 
abdominal cavity may produce a generalized bile 
peritonitis if the bile is infected. Diffuse abdominal 
tenderness generally demands immediate laparo
tomy far replacement of the T -tube or insertion of an 
ERCP stent into the CBD. 

DuctInjury 
When a completion cholangiogram through the T
tube has been accomplished in the operating room, 
a major duct injury will be apparent on the film. 
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However, the cholangiogram may not disclose an 
injury to an accessory duct. If this becomes manifest 
by the continuous drainage of small to moderate 
amounts of bile along the drain tract and the 
cholangiogram is persistently normal, remove the '1'
tube and insert a small Foley catheter into the drain 
tract. Perform a cholangiogram through this catheter 
after the balloon has been inflated. Do this pro
cedure 2 weeks following surgery. The most fre
quently injured anomalous bile duct is that which 
drains the dorsal caudal segment of the right lobe. 

Postoperative Acute Pancreatitis 
Acute pancreatitis following choledocholithotomy 
accounts for about half the postoperative fatalities. 
It is often caused by instrumental trauma to the 
ampullary region owing to excessive zeal either in 
dilating the ampulla or in extracting an impacted 
stone. In the case of the impacted stone, if it cannot 
be removed with ease through the choledochotomy 
incision, approach it via a duodenotomy and 
papillotomy. Treatment of acute pancreatitis calls 
for prolonged nasogastric suction, fluid replacement, 
and respiratory support when indicated. Antibiotics 
are probably also indicated. 

Frequent determination of the serum amylase 
in patients following choledocholithotomy is necess
ary because some patients with postoperative 
pancreatitis do not complain of an unusual degree of 
pain. Their only symptom may be abdominal dis
tention and vomiting, unless shock and hypoxia 
supervene. The mortality rate following post
operative acute pancreatitis is reported to be quite 
high, approaching 30%-50%. Total parenteral 
nutrition is indicated because many ofthese patients 
require from 3-6 weeks ofnasogastric suction before 
the amylase returns to normal, at which time food 
may be given by mouth. Premature feeding in these 
cases may cause a severe and even fatal exacerbation. 

Increasing J aundice 
After choledocholithotomy in the jaundiced patient, 
it is common for the serum bilirubin concentration 
to increase by 4-6 mg/dl in the first postoperative 
week. This does not mean that the patient necessarily 
has a CBD obstruction. Rather, the imposition of 
major surgery and anesthesia upon the liver, already 
damaged by aperiod of duct obstruction, tem
porarily aggravates the hepatic dyfunction. By the 
10th-12th postoperative day, the bilirubin will have 
peaked and have started on its way down toward 
normal, unless the patient does indeed have another 
cause for his postoperative jaundice. This may be a 
blood clot or an overlooked carcinoma in the main 
hepatic duct. Obstruction of the distal CBD by 

a retained stone will not produce postoperative 
jaundice if the T -tube is functioning properly. Obtain 
a routine cholangiogram through the T-tube by the 
7th postoperative day. This will clarify the cause of 
persistent jaundice. 

Hemorrhage 
Intra-Abdominal Hemorrhage 
Intra-abdominal hemorrage is often manifested by 
red blood coming through the drain tract. If this 
is not accompanied by any systemic symptoms or 
abdominal signs, one may suspect that the bleeding 
arises from a blood vessel in the skin or the abdo
minal wound. Bleeding of sufficient magnitude to 
require one or more blood transfusions invariably 
originates from the operative area. The cause may 
be a defective liga tu re on the cystic artery or oozing 
from the liver or from so me other intra-abdominal 
blood vessel. These patients require prompt re ex
ploration through the same incision, complete 
evacuation of the blood clots, and identification of 
the bleeding point. 

Hemobilia 
Bleeding through the T-tube indicates hemobilia. 
This may arise from intrahepatic trauma during at
tempts to extract an intrahepatic calculus. Generally, 
expectant therapy is sufficient if any vitamin K 
deficiency has been corrected preoperatively. In 
case of persistent hemobilia, perform both aT-tube 
cholangiogram and a hepatic arteriogram as iatro
genie trauma to a specific branch of the hepatic 
artery du ring the hepatic duct exploration may be 
the source of bleeding. This type of complication 
occurred in less than 1 in 1,000 cases of CBD ex
ploration (White and Harrison). Treatment consists 
of ligating the proper branch of hepatic artery, as 
identified on the arteriogram, or of occluding the 
vessel by transcatheter embolization in the angio
graphy suite. 

The Residual eBD Stone 
Early Postoperative Treatment 
Most often a residual CBD stone will be detected 
when the postoperative T -tube cholangiogram is 
performed. When this study is read as positive for 
calculi by the radiologist, carefully review the films. 
Request a repeat study to rule out the possibility 
that the shadow may be due to an air bubble. 
Shadows that are odd in shape may not be calculi 
but may be due to residual blood clot or debris. 
There is no necessity for early operative intervention 
aimed at removing a residual CBD stone, so long as 
the T -tube is draining well. This is true because 
the nonoperative methods of extracting calculi are 



extremely effective and have a low complication 
rate. Also, some of the radiographie shadows, inter
preted as calculi, may indeed be artifacts that will 
disappear without treatment. 

If the radiographie evidence is convincing and a 
stone less than 1 cm in diameter is seen in the lower 
portion ofthe CBD, an attempt at a saline flush with 
or without heparin solution may be indicated, if 
tolerated by the patient. This is performed not before 
the 12th postoperative day. Infuse 1,000 ml of 
normal saline with 5,000 units of heparin through 
the T-tube over a 24-hour period, provided this does 
not produce excessive pain. If the calculus com
pletely obstructs the distal CBD, this technique is 
contraindicated. Repeat this therapy every day for 
4-5 days if tolerated. Then repeat the cholangio
gram. If the radiographie appearance of the stone 
shows reduction in size, repeat the se ries of saline 
flushes again the foIlowing week. Otherwise, send 
the patient horne with the T-tube in place. If the 
stone is not obstructing and the patient tolerates 
clamping of the T-tube, keep the tube clamped. 
Prescribe a choleretic like Decholin in order to dilute 
the bile. Otherwise, have the patient inject 30-60 ml 
ofsterile saline into the T-tube daily. Ask the patient 
to return to the hospital about 6 weeks foIlowing 
operation. 

Subsequent Postoperative Treatment 
When the patient returns far examination 6 weeks 
after the operation, repeat the T-tube cholangiogram 
in order to confirm the persistence of the residual 
stone, since in a number of cases there may be 
spontaneous passage of the calculus into the duo
denum. The simplest and safest method of extract
ing residual calculi is that described by Burhenne. 
In this method, it is necessary that the long arm of 
the T-tube be at least the size of a 14F -16F catheter. 
After the cholangiogram is completed and does 
confirm the presence of stones, remove the T-tube 
and insert a flexible catheter that can be manipu
lated, like the one available from Medi-Tech. With a 
continuous flow of contrast medium through the 
catheter, insert the device down the T-tube tract 
until the CBD has been entered. Then, directing the 
tip of the catheter toward the calculus, insert a 
Dormia stone basket device through the Medi-Tech 
catheter. Under fluoroscopie control, trap the stone 
in the stone basket and withdraw the basket, the 
stone, and the catheter through the T -tube tract. 
Experienced radiologists, like Burhenne, have re
ported a success rate better than 90% with this 
technique. If the stone is quite large, it may not fit 
into the T-tube tract. However, reaIly large stones 
are not commonly left behind by competent sur-
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geons. For this reason, almost aIl residual stones can 
be removed by this technique. It is even possible to 
cannulate the right and left hepatic ducts to remove 
stones. 

Another method of accomplishing the same end is 
to pass a flexible fiberoptic choledochoscope into the 
CBD via the T-tube tract. 

If these methods have failed, endoscopic papiIlo
tomy by ERCP technique should be tried if an expert 
is available. Experienced endoscopists have reported 
performing ERCP-papillotomy and extraction of 
retained stones with 1 % -2% mortality. If expertise 
with this technique is not available, a stone that is 
blocking the flow of bile to the CBD will require 
relaparotomy and choledochotomy for removal. A 
CBD stone that is not symptomatic when the T-tube 
is clamped presents a more difficult problem. Some 
surgeons may elect to remove the T-tube, continue 
to observe the patient, and reserve reoperation 
for those patients who later become symptomatic. 
Alternatively, it may weIl be argued that it is safer to 
perform an elective operation for removal of the 
stone rather than an urgent procedure in the pre
sence of cholangitis. In most cases elective choledo
cholithotomy is indicated (see Chap. 64). 
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64 Concept: When to Perform 
Other Operations on the 
Common Bile Duct (CBD) 

Operations for Retained or 
Recurrent CBD Stones 

Choice of Operative Procedure 
When stones are found in the bile duets long after 
the first CBD operation has been done, the T-tube 
traet is healed and Burhenne's method of retrieval 
eannot be applied. The options then available to the 
surgeon are: endoseopie radiographie eholangio
panereatogram (ERCP)-papillotomy, transabdomi
nal eholedoeholithotomy, biliary-intestinal bypass, 
or sphineteroplasty. The pros and eons of these 
proeedures are diseussed below. 

ERCP-PapiIIotomy 
Experieneed operators have reported performing a 
large number of ERCP-papillotomies with a mor
tality rate of 1.5% (Reiter, Bayer, Mennieken et al.). 
With inereasing experienee, this rate may undergo 
further improvement. Consequently, if an expert 
with this teehnique is available, this may weIl be 
the proeedure of ehoice especially in the poor-risk 
patient. In patients who have previously undergone 
Billroth 11 gastrectomy or who have unusually large 
calculi (over 2.0 cm in diameter), ERCP-papillotomy 
is contraindicated. ERCP-papillotomy has, on 
occasion, provided a brilliant solution to the prob
lem of a recurrent CBD stone in the patient with 
disabling cardiac disease. However, when the 
ERCP-papillotomy is performed by an endoscopist 
lacking experience and expertise, the results may be 
disastrous, just as one may expect disastrous results 
when a secondary choledocholithotomy is performed 
by a poorly trained surgeon. Whether the ERCP
papillotomy performed by an expert is superior to 
secondary choledocholithotomy also performed by 
an expert is a question that cannot be answered with 
precision at this time because of inadequate data. 
The poor-risk patient, however, should be referred 
to a center where expertise in ERCP-papillotomy is 
available. 
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Laparotomy for Secondary 
Choledocholithotomy; Bypass; 
Sphincteroplasty 
Reexploring the CBD for residual stones during the 
first month following primary eholedocholithotomy 
has a mortality rate of 10.7%, according to Bergdahl 
and Holmlund. Relaparotomy for retained stones is 
rarely indicated during the first 4-6 weeks after the 
primary operation for several reasons. First, small 
stones often pass spontaneously. Second, by using 
Burhenne's method, one can extract 80%-90% of 
the stones through the T-tube tract if the T-tube is 
14-16F or larger in size. Third, relaparotomy is 
safer when it is performed after a delay of 4-6 weeks. 
In our experience, a secondary choledocholithotomy 
performed after the 6th week is not more danger
ous than an elective primary choledocholithotomy. 
Girard and Legros eonfirm this observation. There 
should be no hesitation about operating to remove 
stones from the CBD, once they have been de
tected either by sonogram, percutaneous trans he
patic cholangiogram (PTC), or ERCP, especially 
if the stones produee symptoms. In the good-risk 
patient, the operation for removal of the stones 
should be performed unless the stone is so small (less 
than 1.0em) that it is likely to pass spontaneously. 

The major controversy in this area centers about 
the question whether a biliary-intestinal bypass or a 
sphincteroplasty should be added to the choledocho
lithotomy procedure. 

When to Perform Bypass or 
Sphincteroplasty for Secondary 
Choledocholithiasis 
There is a wide variety of opinion concerning when a 
biliary-intestinal bypass or sphincteroplasty should 
be performed in patients with common duct stones. 
For instance, Schein and Gliedman advocate doing a 
choledochoduodenostomy whenever a CBD is en
countered that is 1.4 cm or more in diameter during 



the performance of either a primary or a secondary 
choledocholithotomy. They also routinely perform 
a choledochoduodenostomy whenever they open a 
CBD for retained or recurrent stones or when a 
patient suffers from ampullary stenosis. Their oper
ative mortality rate is 3.2%. 

In a study of 126 consecutive CBD explorations, 
Madden diagnosed the presence of "primary" CBD 
stones in 60% of the cases and performed a choledo
choduodenostomy in each to prevent recurrence. 

Jones advocates sphincteroplasty during a pri
mary CBD operation: 

when one encounters impacted distal common duct stones, stenosis 
of Papilla (defined as inability to pass a 3-mm dilator or 
catheter from above or below and from either side of the table) , 
benign stricture of the distal duct (e.g., from pancreatitis) , 
irremovable hepatic duct stones, ductal mud, sludge, or stasis 
stones pathognomonic of chronic intermittent distal ductal ob
struction, and multiple ductal calculi by which is meant a 
sufficient number of stones present to make complete clearing of 
the ducts doubiful ... When operating for residual stones, 
sphincteroplasty is indicated when the stones are of the stasis type 
with mud and sludge present in the hile, and when a'!Y of the 
indications described under primary duct exploration are present. 
Sphincteroplasty is not advised at primary or secondary choledo
cholithotomy when the calculi appear to he of gallbladder origin, 
the hile is clear, only a few large calculi are present, the papilla 
is 3 mm in diameter or larger, choledochodoscopy shows a dear 
duct, and the completion cholangiogram is normal. 

In aseries of3l2 patients undergoing sphinctero
plasty, Jones encountered a mortality rate ofO.96%. 
This enviably low mortality rate unfortunately will 
not be duplicated by less-experienced surgeons. 

We are in general agreement with the above 
quotation from Jones's paper. However, together 
with Longmire, and with White and Harrison, we do 
not believe that the failure to pass a 3-mm catheter 
or dilator through the ampulla constitutes proof of a 
diseased ampulla or, by itself, is an indication for 
bypass or sphincteroplasty. We also disagree wi th 
Jones on several other points. When a duodenotomy 
is required to remove a stone impacted in the ampulla, 
a simple sphincterotomy about 8-10 mm long will 
usually release the stone without the necessity of a 
longer in cis ion in the sphincter ofOddi, the exposure 
of the duct of Wirsung, or the choledochoduodenal 
suturing that is required when a long sphinctero
plasty is performed. Cases of multiple ductal calculi 
in which a skilled surgeon is unable to clear the 
ducts completely with the aid of choledochoscopy 
and cholangiography are uncommon. Consequently, 
the percentage ofpatients undergoing either primary 
or secondary choledocholithotomy who will require 
a bypass or a sphincteroplasty is quite low. 
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In cases of "primary" CBD stones or sludge, 
encountered at secondary choledocholithotomy, 
Saharia, Zuidema, and Cameron found that 82% of 
their patients who underwent simple choledocholithoto
my without any additional bypass or sphincteroplasty 
did weIl during a follow-up period that averaged 4 
years and 9 months. 

There are no data to substantiate the policy 
advocated by Schein and Gliedman that a choledo
choduodenal bypass be performed for every patient 
who has a large CBD or who has a retained or 
recurrent CBD stone. The fact that these patients 
did weIl during their brief period of postoperative 
follow-up observation does not constitute proof that 
they needed the choledochoduodenostomy in the 
first place. No prospective study comparing simple 
choledocholithotomy with bypass procedures has 
been reported. It is for this reason that this con
troversy continues. 

We perform a bypass or a sphincteroplasty when 
we believe that we have not cleared the bile ducts 
of all stones; after one or two previous choledocho
lithotomy operations for multiple "primary" type 
CBD stones; and when there is an obstruction ofthe 
distal CBD because of a stricture or obstruction of 
the dista13-4cm ofthe CBD by chronic pancreatitis. 
Apart from the few exceptions described above, sec
ondary choledocholithotomy followed by negative 
choledochoscopy and cholangiography, will give re
sults equa1 to or better than those following bypass 
procedures or sphincteroplasty, and without the in
creased risk that these procedures will add to a 
simple choledocholithotomy when they are executed 
by surgeons who have not performed 100 (Schein and 
Gliedman), 175 (Degenshein), 138 (Partington), or 
312 (Jones) operations. The postoperative mortality 
rates for choledochoduodenostomy have been re
ported to be 3.2% (Schein and Gliedman), 3.2% 
(Degenshein), 3.0% (average of 10 reports sum
marized by Thomas, Nicholson, and Owen), and 
7.8% (Kraus and Wilson). For sphincteroplasty, 
the mortality rates have been 0.96% (Jones), 2.9% 
(Partington), and 4.6% (average of 10 reports by 
Thomas and colleagues). Ch01edochoduodenostomy 
and sphincteroplasty are procedures that add to the 
operative risk; they should be employed only for 
serious indications. 

A more realistic appraisal of the mortality follow
ing sphincteroplasty and choledochoduodenostomy 
may perhaps be obtained from Hutchinson's review 
of 100 consecutive cases requiring duodenotomy by 
various staff members at the Swedish Hospital in 
Seattle. Ninety-three of these cases included either 
sphincterotomy or sphincteroplasty, often together 
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with choledocholithotomy. Of these 93 patients, 6 
(or 6.5%) died of complications directly related to 
the surgery. Three patients died of pancreatic and 
duodenal fistula: one from sepsis with cholangitis; 
one from hepatic necrosis (sepsis); and one from 
necrotising pancreatitis. Four other patients suffered 
from a postoperative duodenal fistula following 
sphincterotomy, but survived. There were two ad
ditional postoperative deaths in this series; they 
followed choledochoduodenostomy and were caused 
by pancreatic and biliary fistulas and sepsis. 

In reviewing 100 contemporaneous cases of chole
cystectomy and CBD exploration from the same 
hospital, Hutchinson found a 4% mortality, but all 
four of these patients were in their 9th decade of life 
and died of causes not directly related to the biliary 
tract or pancreas. These causes ineluded general 
debility, pulmonary embolus, polycystic kidneys with 
perirenal abscess, and myocardial insufficiency. Two 
hundred fifty patients underwent cholecystectomy at 
the same institution with no deaths and only four 
complications, while 100 patients undergoing gastric 
resection encountered no fatalities and only 8% 
complications. All patients with neoplastic diseases 
were exeluded from Hutchinson's study. One can 
conelude from these data that opening the duode
num, ei ther for surgery on the sphincter or for choledo
choduodenostomy, appears to be more hazardous 
than is generally appreciated. The duodenum and 
the sphincter of Oddi must be treated with great 
respect and the most meticulous surgical technique. 

0j?erations for N oncalculous 
Bdiary Tract Disease 

Ampullary Stenosis 
Papillitis or fibrosis of the papilla of Vater, with 
concomitant stenosis of the pancreatic duct orifice, 
as an important cause of abdominal symptoms is a 
concept that was emphasized by Nardi and Acosta. 
The elinical signs and symptoms caused by the 
ampullary stenosis were said to inelude postchole
cystectomy pain, recurrent pancreatitis, jaundice, 
enlargement and thickening of the CBD, and liver 
dysfunction. These authors elaimed that histological 
examination of tissue removed from the papilla by 
operative biopsy proved the presence of inflam
mation or fibrosis in these patients. Confirrnation of 
the diagnosis of ampullary stenosis was obtained by 
operative cholangiography or the inability to pass a 
No. 3 Bakes dilator through the ampulla, or both. We 
agree with Longmire and with White and Harrison 
"that passage of dilators at operation to determine 
the presence of sphincter stenosis is an unreliable 

indicator." On the basis of cholangiographic studies, 
the only finding that suggests a diagnosis of am
pullary stenosis is a large CBD in the absence of any 
other organic obstruction. 

Concerning recurrent pancreatitis, White (1973) 
pointed out that sphincteroplasty appears to be ofno 
value in the treatment of alcoholic pancreatitis. There 
are rare instances of rccurrent pancreatitis being 
caused by stenosis of the orifice of the duct of 
Wirsung. This diagnosis can be made on the basis 
of either an ERCP or an operative pancreatogram 
demonstrating a dilatation of the pancreatic duct 
beginning right at the orifice of the duct ofWirsung. 
In this case, a sphincteroplasty of the ampulla of 
Vater as weil as a sphincteroplasty of the orifice of 
Wirsung's duct may be helpful (Bartlett and Nardi; 
Moody, Berenson, and McCloskey). 

In patients suffering postcholecystectomy pain, 
recommended operative remedies have ineluded 
relaparotomy for excision of cystic duct remnants or 
neuromata of the cystic duct stump, papillotomy for 
biliary dyskinesia, as weil as a host of other proce
dures. It is extremely important to recognize that 
many patients elassified as "postcholecystectomy 
syndrome" in reality are experiencing pain on the 
basis of so me emotional disorder. Often the initial 
cholecystectomy was not performed for biliary calculi 
but for the complaints of epigastric discomfort and 
flatulence. Careful questioning will frequently dis
elose very little difference between the symptoms 
labeled as "postcholecystectomy syndrome" and 
those symptoms of which the patient complained 
prior to the initial cholecystectomy. Longmire stated, 
"stenosis of the sphincter of Oddi without demon
stable common duct stones or debris is a rare cause 
of recurrent episodic upper abdominal pain with 
limited specific physical findings." 

Schein feit that the diagnosis of ampullary stenosis 
could be made with the following criteria: 

I) Dilated and thickened CBD 
2) Delay of more than 90 minutes in the emptying of 

the CBD following intravenous cholangiography 
3) Elevation of intraductal pressure on CBD 

manometry 
4) Difficulty in passing a No. 3 Bakes dilator through 

the ampulla 

Some of these criteria, such as elevation of the 
manometric press ure in the CBD and difficulty in 
passing a No. 3 dilator, can occur in patients who are 
devoid of symptoms. This discrepancy raises some 
question about the reliability of Schein's criteria in 
predicting whether sphincteroplasty is indicated. 

At this time it appears that symptomatic am
pullary stenosis is a rare disease that is difficult to 



diagnose with accuracy. Patients who have a dilated 
CBD, in the absence of any apparent additional 
etiology, and pain accompanied by some elevation of 
the serum bilirubin or liver enzymes may be benefited 
by sphincteroplasty. The likelihood of successful re
sults following sphincteroplasty is enhanced if the 
patient also suffers from biliary sludge or primary 
stones. Otherwise, "sphincteroplasty is a procedure 
with potentially serious risk that should be used with 
the utmost discrimination and care" (Longmire). 

Nardi, Michelassi, and Zannini reported a study 
of 85 cases of transduodenal sphincteroplasty with 
Wirsung ductoplasty (see Fig. 66-5) with a follow
up of 1-25 years. Overall, 50% of the patients 
experienced a successful long-term result. These 
authors perform the morphine-Prostigmin test as 
follows: 10 mg of morphine and 1 mg of Prostigmin 
methylsulfate are injected intramuscularly. Serum 
amylase and lipase levels are measured 1, 2, and 4 
ho urs later. The test is considered positive only if 
enzyme levels rise to three times normal or higher. 
Sphincteroplasty-ductoplasty has relieved symp
toms in 28% of patients when the test is negative. 
A positive morphine-Prostigmin test predicts good 
long-term results, especially in patients who have 
never had previous abdominal surgery and who 
do not suff er from alcoholism, narcotic abuse, or 
diarrhea. This re port suggests that there is indeed a 
small cohort of patients who have recurrent severe 
abdominal pain secondary to recurrent acute pan
creatitis caused by partial obstruction of Wirsung's 
duct and who may benefit from a ductoplasty. 

CBD Obstruction Due to Periductal 
Chronic Pancreatic Fibrosis 
An uncommon cause of obstruction to the distal 
3-5 cm of the CBD is a chronic pancreatitis that 
produces periductal fibrosis and a long stricture-like 
condition of the distal duct. The degree of obstruction 
may sometimes be complete. Surgery for this condi
tion requires a biliary-intestinal bypass, as sphincter
oplasty is contraindicated in this situation because 
the length of the constriction is greater than one 
can encompass with sphincteroplasty. Whether this 
bypass should consist of a choledochoduodenostomy 
or a Roux-en-Y choledochojejunostomy is discussed 
below. 

CBD Obstruction Due to Inoperable 
Carcinoma of Pancreas 
In many hospitals the standard operation aimed at 
relieving jaundice in an inoperable carcinoma of the 
pancreas is a side-to-side cholecystojejunostomy or 
cholecystoduodenostomy (Dayton, Traverso, and 
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Longmire). There are two drawbacks to these oper
ations. One is the fact that the pancreatic carcinoma 
sometimes grows up along the wall of the CBD and 
oceludes the cystic duct within a matter of a few 
weeks or months. This causes recurrence of the 
patient's jaundice and requires a second procedure 
for palliation. A second drawback is the fact that a 
leak from either a cholecystoduodenostomy or a 
side-to-side cholecystojejunostomy constitutes a ser
ious complication with a significant mortality rate. 

On the other hand, if a Roux-en-Y anastomosis is 
made between the jejunum and the anterior wall of 
the dilated hepatic duct in these cases, leakage from 
this anastomosis would consist of pure bile. In the 
presence of any type of external drainage, this type 
of leak is harmless. The argument that the Roux-en
Y technique, which requires a second jejunojejunal 
anastomosis, is more time consuming can be an
swered by constructing thejejunojejunostomy with a 
stapling device. This method takes only 2-3 minutes 
(see Chap. 68). 

Biliary-Intestinal Bypass versus 
Sphincteroplasty 
Once it has been decided that a patient requires 
some type of bypass procedure or sphincteroplasty 
for such conditions as recurrent stasis stones of the 
CBD or ampullary stenosis, which procedure should 
be chosen? Sphincteroplasty is indicated for patients 
who require septectomy for stenosis of Wirsung's 
duct and for patients with ampullary stenosis, espe
cially if the CBD is less than 1.5 cm in diameter. 
Sphincteroplasty is contraindicated in the presence 
of some periampullary diverticula of the duodenum, 
a lengthy stenosis of the distal CBD secondary to 
pancreatic fibrosis, and Caroli's cholangiohepatitis. 

The bypass is preferred by many surgeons in the 
elderly, poor-risk patient because it can be accom
plished with greater speed and perhaps with a re
duced risk of postoperative pancreatitis. If for some 
reason, an exploratory duodenotomy has already 
been performed, it may be difficult to construct a 
proper choledochoduodenal anastomosis since the 
duodenotomy is likely to be in an unfavorable 10-
cation for this type of anastomosis. In these cases, 
either perform a sphincteroplasty or elose the duo
denotomy and create a choledochojejunal Roux-en
Y bypass. 

A summary of the pros and cons of each procedure 
may be seen in Table 64-1. 
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Table 64-1. Relative Indicatiüns für Sphincteroplasty ür 
Biliary-Intestinal Bypass 

Biliary-Intestinal 
Sphincteroplasty Bypass 

CBDdiam. <1.5cm Preferred Yes, ifRoux-en-Y 
CBD diam. > 1.5 cm Yes Yes 
Periampullary No Yes 

diverticulum 
Poor-risk patient No Yes 
Stenosis ofWirsung's Yes No 

duct or Vater's papilla 
Long stricture ofCBD No Yes 

(chronic pancreatitis) 
Exploratory Preferred Yes 

duodenotomyalready 
made 

Caroli's No Yes 
cholangiohepatitis, 
hepatic duct stones 

Carcinoma, head of No Yes 
pancreas, inoperable 

Surgeon lacks experience Possible Preferred 
with sphincteroplasty 

Concept: 
Choledochoduodenostomy 
versus Roux-en-Y 
Choledochojejunostomy 
A proper choledochoduodenal anastomosis should 
be made about 2.5 cm in length so that any food 
material that passes into the CBD will easily pass 
back out again. If the surgeon aims at a 2.5-cm 
anastomosis, cholangitis secondary to intermittent 
obstruction by food particles will be uncommon. A 
proper anastomosis requires that the diameter ofthe 
CBD be at least 1.5 cm (Kraus and Wilson). When a 
patient has a CBD whose diameter is less than 
1.5 cm, either a Roux-en-Y choledochojejunostomy 
or sphincteroplasty is indicated. Inftammation of 
the duodenal wall is another relative contraindi
cation to choledochoduodenostomy, as is fibrosis of 
the duodenal wall of sufficient severity to make 
approximation of the CBD and duodenum difficult 
to achieve. Leakage from the choledochoduode
nostomy produces a high mortality rate. The mor
tality rate of choledochoduodenostomy (3%) is 
higher than that of the Roux-en-Y anastomosis. 
Bismuth, Franco, Corlette et al. reported no hos
pital deaths following 123 consecutive Roux-en-Y 
hepaticojejunostomies. 

Another drawback of the choledochoduode
nostomy is the possibility of the "sump" syndrome 
being caused by food particles or ca1culi lodging in 
the CBD distal to the anastomosis. Although this com
plication was frequently observed endoscopically by 

Akiyama, Ikezawa, and Kameya, it is said to pro
duce adverse symptoms in only a small percentage of 
cases. (In reviewing a number of re ports concerning 
choledochoduodenostomy, we find that the authors 
of these reports do not make it clear whether or not 
they actually observed a high percentage of patients 
for aperiod of 5-10 years.) With the Roux-en-Y 
anastomosis, there is no opportunity for food to enter 
the bile duct. 

Although the Roux-en-Y biliary-jejunal anas
tomosis is safer, most enthusiasists of the choledo
choduodenostomy operation reject the Roux-en-Y 
operation in poor-risk patients because the second 
anastomosis (jejunojejunostomy) requires a longer 
operating time. If the Roux-en-Y jejunojejunostomy 
is performed by a stapling technique, the added 
operating time will occupy only a few minutes. The 
Roux-en-Y procedure has virtually no anastomatic 
failures and is indeed a good choice for the poor-risk 
elderly patient. We have found it to be particularly 
useful in bypassing inoperable carcinomas of the 
head of the pancreas. In these patients we perform 
a side-to-end sutured hepaticojejunostomy between 
the side of the common hepatic duct and the end of 
the jejunum. We also perform a stapled side-to-side 
antecolonic gastrojejunostomy, and an end-to-side 
stapled Roux-en-Y jejunojejunostomy. 

Of 64 patients with advanced pancreatic carci
noma treated in this fashion, we have had no an
astomatic failures and one postoperative death. The 
fatality was not related to the operation. 

It is more important in the elderly, depleted 
patient to avoid a serious anastomotic complication 
than to worry about a few minutes of additional 
operating time, provided that competent physiolog
ical support is available from the anesthesiologist. 

One complication that may follow the diversion of 
bile into the jejunum is the development of peptic 
u1cer in the duodenum. This occurred in only 2% of 
the patients studied by Bismuth and colleagues over 
a mean follow-up of 5.5 years. Nevertheless, patients 
having a Roux-en-Y anastomosis should be made 
aware ofthe presenting symptoms ofduodenal u1cer. 
The history of peptic u1cer diathesis may constitute a 
relative contraindication to performing a Roux-en-Y 
choledochojej unos tomy. 

Following resection of bile duct strictures, recon
struction by a Roux-en-Y hepaticojejunostomy is 
preferable to hepaticoduodenostomy because it 
eliminates the possibility of food regurgitating into 
the anastomosis and causing cholangitis. 

A summary of the relative indications for cho
ledochoduodenostomy and the Roux-en-Y operation 
is listed in Table 64-2. 
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Table 64-2. Relative Indications for Choledochoduodenostomy or Roux-en-Y Choledochojejunostomy 

Choledochoduodenostomy Roux-en-Y Choledochojejunostomy 

CBD diam. < 1.5 cm 
CBD diam. > 1.5 cm 
Duodenal inftammation 
Fibrosis of duodenum and/or CBD 
Active duodenal ulcer 
Carcinoma, head of pancreas, inoperable 
Poor-risk patient 
Caroli's cholangiohepatitis, hepatic duct stones 
CBD stricture 

References 

Akiyama H, Ikezawa S, Kameya S et al. U nexpeeted 
problems of external choledochoduodenostomy: fiber
seopic examination in 15 patients. AmJ Surg 1980;140: 
660. 

Bartlett MK, Nardi GL. Treatment of recurrent panere
atitis by trans duodenal sphincterotomy and exploration 
of the pancreatic duct. N Engl J Med 1960;262:643. 

Bergdahl L, Holmlund DEW. Retained bile duct stones. 
Acta Chir Scand 1976; 142: 145. 

Bismuth H, Franco D, Corlette MB et al. Long term re
sults of Roux-en-y hepaticojejunostomy. Surg Gyneeol 
Obstet 1978; 146: 161. 

Burhenne HJ. Nonoperative retained biliary tract stone 
extraction: a new roentgenologic teehnique. Am J 
Roentgenol Radium Ther Nucl Med 1973; 117:388. 

Dayton MT, Traverso LW, Longmire WP Jr. Efficacy of 
the gallbladder for drainage in biliary obstruction: a 
comparison of malignant and benign disease. Arch 
Surg 1980;115:1086. 

Degenshein GA. Choledochoduodenostomy: an 18 year 
study of 175 consecutive cases. Surgery 1974;76:319. 

Girard RM, Legros G. Retained and recurrent bile duet 
stones; surgical or nonsurgical removal? Ann Surg 
1981;193:150. 

Hutchinson WB. Duodenotomy. AmJ Surg 1971;122:777. 

Jones SA. The prevention and treatment of recurrent bile 
duct stones by transduodenal sphineteroplasty. World 
J Surg 1978;2:473. 

Kraus MA, Wilson SD. Choledochoduodenostomy: im
portance of common duet size and occurrenee of 
cholangitis. Arch Surg 1980;115:1212. 

Longmire WP Jr. The diverse eauses ofbiliary obstruetion 
and their remedies. Curr Probl Surg 1977;14:5. 

Madden LJ. Primary common bile duet stones. World J 
Surg 1978;2:465. 

No 
Yes 
No 
No 
Yes 
No 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Preferred 
Preferred 

Moody FG, Berenson MM, McCloskey D. Transam
pullary septeetomy for postcholeeystectomy pain. Ann 
Surg 1977;186:415. 

Nardi GL, AcostaJM. Papillitis as a cause ofpancreatitis 
and abdominal pain: role of evocative test, operative 
pancreatography and histologie evaluation. Ann Surg 
1966; 164:611. 

Nardi GL, Miehelassi F, Zanni P. Transduodenal sphinc
teroplasty. Ann Surg 1983; 198:453. 

Partington PF. Twenty-three years experienee with sphinc
terotomy and sphincteroplasty for stenosis of the 
sphincter ofOddi. Surg Gynecol Obstet 1977;145:161. 

Reiter JJ, Bayer HP, Mennicken C et al. Results of 
endoseopic papillotomy: a collective experience from 
ni ne endoseopic centers in West Germany. World J 
Surg 1978;2:505. 

Rolfsmeyer ES, Bubrick MP, Kollitz PR et al. The value of 
operative eholangiography. Surg Gynecol Obstet 1982; 
154:369. 

Saharia PC, Zuidema GD, CameronJL. Primary common 
duet stones. Ann Surg 1977;185:598. 

Schein CJ. Posteholeeystectomy syndromes. New York: 
Harper & Row; 1978. 

Schein CJ, Gliedman ML. Choledochoduodenostomy as 
an adjunct to choledoeholithotomy. Surg Gynecol Ob
stet 1981;152:797. 

Thomas CG Jr, Nicholson CP, Owen J. Effeetiveness of 
choledoehoduodenostomy and transduodenal sphinc
terotomy in the treatment of benign obstruction of the 
common duet. Ann Surg 1971;173:845. 

White TT. Indications for sphincteroplasty as opposed to 
eholedochoduodenostomy. AmJ Surg 1973;126:165. 

White TT, Harrison Re. Reoperative gastrointestinal 
surgery. Boston: Litde, Brown; 1973. 



65 Secondary Choledocholithotomy 

Indications 

Retained or recurrent common bile duct (CBD) 
stones subsequent to previous cholecystectomy. (See 
also Chap. 64.) 

Preoperative Care 

When patients present with the classical signs of 
biliary colic, chilis, fever, and jaundice, no special 
diagnostic studies may be necessary prior to surgery 
since the diagnosis of choledocholithiasis would be 
obvious in such cases. 

Patients who do not present with these classical 
symptoms should undergo an endoscopic radio
graphic cholangiopancreatogram (ERCP) or a 
percutaneous transhepatic cholangiogram (PTC). 
Intravenous cholangiography, once the mainstay 
among diagnostic procedures for the study of the 
CBD in the non-jaundiced patient, has fallen into 
disfavor because it is frequently inaccurate or 
inconclusive and is responsible for a 40% incidence 
of false negative reports in choledocholithiasis. 

Additional preoperative preparation includes the 
restoration of the patient's normal pro thrombin ac
tivity with vitamin K as weil as the remammg 
routine measures to prepare a patient for major 
surgery. 

Perioperative antibiotics are indicated. 

Pitfalls and Danger Points 

Trauma to adherent duodenum, colon, or liver 

Trauma to CBD, hepatic artery, or portal vein 

Operative Strategy 

If the patient's first operation was not followed by 
any significant collection of bile, blood, or pus in 
the right upper quadrant, a secondary choledocholi
thotomy is not gene rally a difficult dissection. On the 
other hand, occasionally the right upper quadrant is 
obliterated by dense adhesions requiring a care
fully planned sequential dissection. First, dissect the 
peritoneum of the ar.terior abdominal wall com
pletely free from underlying adhesions. Carry this 
dissection to the right as far as the posterior axillary 
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line. This will expose the lateral portion of the right 
lobe of the liver and the hepatic flexure of the colon. 

The strategy now is to free the inferior surface 
of the liver from adherent colon and duodenum. 
Approach this from the lateral edge of the liver and 
proceed medially. After 5-6 cm of the undersurface 
of the lateral portion of the liver has been exposed, 
start to dissect the omen turn and colon away from 
the anterior border of the undersurface of the liver. 
The dissection now go es both from lateral to medial 
as weil as from anterior to posterior. 1fthis dissection 
becomes difficult and there is risk of perforating the 
duodenum or colon, enter the right paracolic gutter 
and incise the paracolic peritoneum at the hepatic 
flexure. Placing the left hand behind the colon will 
give the surgeon entry into a virgin portion of the 
abdomen. This will aid in freeing the colon from the 
liver. The maneuver will uncover the descending 
portion of duodenum, also in virgin territory. Then 
perform a Kocher man eu ver and bring the left hand 
up behind the duodenum. This will help guide the dis
section toward the CBD. If the foramen of Winslow 
is uncovered, inserting the finger into this foramen 
will permit the surgeon to palpate the hepatic artery 
and give hirn helpful information concerning the 
probable location of the CBD. 

Now, resurne the lateral to medial and anterior to 
posterior dissection until the undersurface of the 
liver has been cleared down to the CBD and the 
hepatic artery. It is not necessary to free the under
surface of the liver for a large area medial to the 
CBD for adequate exposure. 

Operative Technique 

Incision 
When the patient's previous inClSlon for the cho
lecystectomy was subcostal in location, we prefer a 
long vertical midline incision. If the patient has 
previously been opera ted on through a vertical in
cision, then a long subcostal incision, about two 
fingers breadth below the costal margin, is preferred. 
Placing the incision in a site away from the previous 
operative field makes it easier for the surgeon to 
enter the abdominal cavity expeditiously. Once the 
peritoneum and falciform ligament have been iden-



tified, free the abdominal wall from all underlying 
adhesions over the entire right side of the upper 
abdomen. 

Freeing Subhepatic Adhesions 
In the usual case, initiate the disseetion on the right 
lateral edge of the liver, clearing its undersurface 
from right to left. 1fthis dissection goes easily, it may 
be a simple matter to use Metzenbaum scissors to 
divide filmy adhesions by the techniques described 
in Chap. 31. When difficulty is encountered in differ
entiating colon or duodenum from scar tissue, then 
identify the ascending colon. Incise the paracolic 
peritoneum and slide the left hand behind the as
cending colon. Liberate the hepatic flexure up to the 
undersurface of the liver. Then free the colon from 
the liver. 

If similar difficulties are encountered in iden ti
fying or dissecting the duodenum, perform a Kocher 
maneuver and slide the left hand behind the duo
denum, dissecting this organ away from the renal 
fascia, vena cava, and aorta. 

Now start dissecting the omenturn, colon, and 
duodenum, as necessary, from the undersurface of 
the liver, going from anterior to posterior until the 
hepatoduodenal ligament has been reached. The 
identity ofthe hepatoduodenalligament can be con
firmed by inserting the left index finger into the 
foramen of Winslow and palpating the hepatic 
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artery, wh ich should be just to the left of the CBD. 
Final confirrnation may be obtained by aspirating 
bile with a No. 25 needle and syringe. 

Exploring the CBD 
After the CBD has been identified, a cholangiogram 
may be obtained by inserting a No. 22 Angiocath 
into the duct. Remove the steel needle, leaving 
the plastic cannula behind. Suture the hub of this 
cannula to the CBD with 5-0 Vicryl and obtain a 
cholangiogram. 

The technique of the CBD exploration is not dif
ferent from that described in Chap. 63. Choledochos
copy and postexploratory cholangiography should 
be included in the operative procedure. 

Draining the CBD 
Insert a 16F T-tube trimmed as in Fig. 63-5, and 
close the choledochotomy with 5-0 Vicryl sutures, 
continuous or interrupted. The indications for sphinc
teroplasty or biliary-intestinal bypass are discussed 
in Chap. 64. That the common duct is thick-walled 
or dilated does not itself constitute an indication for 
additional surgery other than choledocholithotomy. 

The abdomen is drained and closed as in Chap. 
63. 

Postoperative care and complications are similar 
to those discussed in Chap. 63. 



66 Sphincteroplasty 

Indications 
Failed previous surgery for common bile duct (CBD) 
stasis with sludge, primary or recurrent stones 

Doubt that multiple CBD stones have aB been re
moved; hepatic duct stones that cannot be removed 

Stenosis of Vater's ampulla and/or the orifice of 
Wirsung's duct with recurrent pain or recurrent 
acute pancreatitis (rare) (See also Chap. 65) 

Preoperative Care 
Perioperative antibiotics 

Vitamin K in the jaundiced patient 

Endoscopic radiographie cholangiopancreatogram 
(ERCP) indicated to identify CBD calculi or ampul
lary stenosis and to visualize the pancreatic duct 

Pitfalls and Danger Points 
Trauma to the pancreatic duct or pancreas resulting 
in postoperative pancreatitis 

Postoperative duodenal fistula secondary to a leak 
from sphincteroplasty or duodenotomy suture line 

Postoperative hemorrhage 

Operative Strategy 
Protecting the Pancreatic Duct 
Make the incision in the ampulla on its superior wall 
at about 10 or 11 o'clock. After making the initial 
incision about 5-6 mm in length, locate the orifice of 
the pancreatic duct. In 80% of cases this can be 
identified at about 5 o'clock where it enters the 
ampulla just proximal to the ampulla's termination. 
Wearing telescopic lenses with a magnification of 
about 2V2X for this operation will help a great deal. 
If the orifice of the pancreatic duct cannot be iden
tified, inject secretin. Give an intravenous dose equal 
to 1 unit per kilogram of body weight. This will 
stimulate the ftow of the watery pancreatic secretion 
and will facilitate the identification of the ductal 
orifice. Insert either a lacrimal probe or a No. 2 
Bakes dilator into the orifice to confirm that it is 
indeed the pancreatic duct. Some surgeons prefer to 
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insert a plastic tube, such as an infant (size 6F) feed
ing tube, into the duct to protect it while suturing the 
sphincteroplasty. We agree with Jones that keeping 
a tube in the duct is not necessary if one keeps the 
ductal orifice in view during the suturing process. 

When the indication for the sphincteroplasty is 
ampullary stenosis, abdominal pain, or recurrent 
pancreatitis, it is essential to add a "ductoplasty" of 
the pancreatic ductal orifice by incising the septum 
that forms the common wall between the distal 
pancreatic duct and the ampulla of Vater. After the 
pancreatic duct's orifice has been enlarged, it should 
freely admit a No. 3 Bakes dilator. 

Preventing Hemorrhage 
In performing a long sphincterotomy for the sphinc
teroplasty operation, the incision cuts across the 
anterior wall of the distal CBD as weIl as the back 
wall of the duodenum for a distance of 1.5-2 cm. 
This requires a "blind" incision. Consequently, 
if the patient has an anomalous retroduodenal or 
an anomalous right hepatic artery arising from the 
superior mesenteric artery and crossing in the area 
between the distal CBD and the duodenum, then 
one of these vessels may be la cera ted by the sphinc
terotomy incision. It is important to palpate the area 
behind the ampullafor the pulsation of an anomalous artery. 
If such a vessel is behind the ampulla, then sphinc
teroplasty by the usual technique may be contra
indicated. We are aware, by anecdote, oftwo patients 
who died, subsequent to a classical sphincteroplasty 
by the Jones technique, owing to massive postoper
ative hemorrhage des pi te reexploration. In one 
case, autopsy demonstrated laceration of an anoma
lous right hepatic artery. The laceration had ap
parently been temporarily controlled by the 5-0 
interrupted silk sutures that had been used to fashion 
the sphincteroplasty. 

By Jones's technique, initially small straight 
hemostats grasp 3-4 mm of tissue on either side of 
the contemplated ampullary incision. Then the tis
sue between the hemostats is divided. Next, a 5-0 
silk suture is inserted behind each of the two hemo
stats; two additional hemostats are then inserted, 
the sphincterotomy incision is lengthened, and silk 



sutures again are placed behind each hemostat. In 
this way, it is possible to partially divide a large 
anomalous vessel and achieve temporary control, 
first by the hemostat, and then by the 5-0 silk 
suture. During the postoperative period the artery 
may escape from the 5-0 stitch and serious hemor
rhage may follow. Although hemorrhage is a rare 
complication, to omit the application of hemostats 
prior to making a sphincterotomy incision would 
appear to be a preferable technique. If the surgeon 
first makes a 3-4 mm incision with a Potts scissors, 
he should become immediately aware of any lacera
tion of a major vessel at a time when proper re
parative measures can be effectively undertaken. 
Otherwise, inflammation that occurs 5 or 6 days 
after the operation may make accurate identification 
of the anatomy difficult during any relaparotomy 
for hemorrhage. For this reason, we recommend 
making the incision first for a short distance, next 
the inserting of sutures, then the lengthening of 
the incision and the inserting of additional sutures 
sequentially until the proper size sphincteroplasty 
has been achieved. 

A voiding Duodenal Fistula 
Leakage from the duodenum can occur from the 
apex of the sphincteroplasty because at this point the 
CBD and duodenum no longer share a single com
mon wall. Here accurate suturing is necessary to 
reapproximate the incised CBD to the back wall of 
the duodenum. 

A second source of leakage is the suture-line 
elosing the duodenotomy. A longitudinal du ode no
tomy is preferred because it may be extended in 
either direction if the situation requires more expo
sure. Close this longitudinal incision in the same 
direction that the incision was originally made. 
Otherwise, distortion of the duodenum takes place 
and linear tension on the suture line may impair suc
cessful healing. Precise insertion of sutures, one layer 
in the mucosa and another layer in the seromuscular 
layer, can be accomplished without narrowing the 
duodenum. That the failure of the suture line is a 
real problem has been demonstrated by Hutchinson, 
who found that 7% of aseries of 100 duodenotomy 
cases sustained a postoperative duodenal fistula. 
White reported detecting a number of duodenalleaks 
when performing T -tube cholangiograms. These 
leaks occurred a week after CBD exploration and 
duodenotomy for sphincteroplasty in patients who 
did not manifest any elinical symptoms. On the 
other hand, most leaks from incisions in the second 
portion of the duodenum cause serious if not lethai 
consequences; take special care in resuturing the 
duodenotomy incision. 
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Operative Technique 
Incision and Exploration 
Make a long right subcostal or midline inClslOn, 
free adhesions, and perform a routine abdominal 
exploration. If a satisfactory preoperative ERCP has 
not been accomplished, perform a cholangiogram. 

Kocher Maneuver 
Execute a complete Kocher maneuver because this 
will simplify the performance of a sphincteroplasty 
by bringing the duodenum up almost to the level of 
the anterior abdominal wall, thus facilitating expo
sure of the ampulla. First incise the peritoneum just 
lateral to the descending duodenum. Then insert the 
left index finger behind the avascular ligament that 
attaches the duodenum to the renal capsule (of 
Gerota). By pinching this ligament between the 
thumb and index finger, push the areolar and vas
cular tissue away from this layer and divide the 
ligament. In some cases it is necessary to free the 
hepatic flexure of the colon in order to perform a 
thorough Kocher maneuver, which should be con
tinued to the third portion of the duodenum almost 
as far as the point where the superior mesenteric 
vein crosses the anterior wall of the duodenum. In a 
cephalad direction, divide the ligament up to the 
foramen ofWinslow. After this has been done, place 
the left hand behind the head of the pancreas and 
elevate it from the flimsy attachments to the vena 
cava and posterior abdominal wall. Place agauze 
pad behind the pancreatic head. 

CBD Exploration 
Make an incision in the anterior wall of the CBD as 
elose to the duodenum as possible because, if for 
some reason sphincteroplasty is not feasible, it may 
prove desirable to perform a choledochoduodenos
tomy. For the latter operation, an incision in the 
distal portion ofthe CBD allows the surgeon to make 
an anastomosis to the duodenum under less tension 
than an incision made at a higher level. If a CBD 
exploration for calculi is indicated, follow the same 
procedure as described in Chap. 63. Then pass a No. 
4 Bakes dilator into the CBD down to, but not 
through, the ampulla of Vater. By palpating the tip 
of the dilator through the anterior duodenal wall, it 
is possible to place the duodenal incision accurately 
with reference to the location of the ampulla. 
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Fig.66-1 

Fig.66-2 

Duodenotomy and Sphincterotomy 
Make a 4-em sealpel ineision along the anti
mesenterie border of the duodenum (Fig. 66-1) . 
Center this incision at the estimated loeation of the 
ampulla, as judged by palpating the tip of the Bakes 
dilator (Fig. 66-2) . Control bleeding points by 
careful electroeoagulation and an occasional5-0 PG 
suture. 

Achieve exposure of the ampulla by inserting 
appropriately sized Richardson retractors, one at the 
proximal and one at the distal extremity of the 
duodenal ineision. 

Make a 5-mm incision at 10 or I1 o'clock along 
the anterior wall of the ampulla, using either a 
sealpel blade against the large Bakes dilator im
paeted in the ampulla, or a Potts scissors with one 
blade inside the ampulla (Fig. 66-3). Insert one or 
two 5-0 Vicryl sutures on each side of the partially 
incised ampulla (Fig. 66-4) . Leave intact the tails 
ofthe tied sutures; they are useful for applying gentle 
traction by attaching small hemostats . 

Now identify the orifiee of the panereatic duct, 
which enters the back wall ofthe ampulla at about 5 

Fig.66-3 
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Fig.66-4 

Fig.66-5 
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o'clock near its termination. If the exposure of this 
portion of the ampulla is inadequate, extend the 
sphincterotomy by another 3-4 mm and insert an 
additional suture on each side. If the ductal orifice 
still has not been located, inject secretin (I unit per 
kilogram of body weight) intravenously to stimulate 
the flow of pancreatic juice into the duodenum. 
Verify the location of the ductal orifice by inserting 
either a lacrimal probe or a No. 2 Bakes dilator. 
Then make a mental note to avoid traumatizing this 
area by inaccurate dissecting or suturing. Continue 
the sequence of incising the ampulla for about 3 mm 
at a time and inserting interrupted sutures (Fig. 
66-5). In order to incise the entire sphincter of 

Oddi, the sphincterotomy must be almost 2 cm in 
length. Additionally, if it is suspected that there are 
residual calculi and the CBD is large, the length of 
the sphincterotomy incision should at least equal the 
diameter of the CBD. 

Nardi has reported gaining valuable data confirm
ing the presence offibrosis by biopsying the ampulla. 

Oddi sphincteroplasty 

rsung ductopla ty 



554 Sphincteroplasty 

He obtains the ampullary biopsy before performing 
the sphincterotomy by inserting a Doubilet sphinc
terotome into the ampulla. By elosing the jaws of 
this instrument, one can obtain a narrow wedge of 
tissue for biopsy while simultaneously initiating the 
sphincterotomy. Other students of this subject have 
not been able to obtain valuable information con
cerning fibrosis or inftammation of the sphincter, 
although it is obvious that any area suspicious of 
cancer should always be biopsied for frozen-section 
examination. 

It is important to insert a figure-of-eight suture at 
the apex of the sphincterotomy in order to minimize 
the possibility of leakage. Carefully inspect the su
tures at the conelusion of this step. They should be 
elose together, and bleeding should be completely 
controlled. 

When the indication for sphincteroplasty has been 
recurrent pancreatitis or recurrent abdominal pain, 
pancreatography is a vital part of the operation 
unless this step has been done preoperatively by 
means of ERCP. Pancreatography in the operating 
room may be accomplished by inserting a suitable 
plastic tube such as an Angiocath, a ureteral, or a 
small whistle-tip rubber catheter. Only 2-3 ml of 
diluted Conray or Hypaque should be used. Make 
the injection without pressure. Most patients with 
chronic recurrent pancreatitis will have multiple 
areas of narrowing and dilatation of the pancreatic 
duct, making sphincteroplasty a useless therapeutic 
procedure. If the pancreatic duct is dilated and the 
ductal orifice is narrowed so that it does not admit a 
No. 3 Bakes dilator, then the enlarging of this orifice 
by a ductoplasty may prove beneficial, although this 
combination of conditions occurs only rarely. Nardi 
and Moody, Berenson, and McCloskey have re
ported good results with ductoplasty for stenosis of 
the ductal orifice. 

Ductoplasty for Stenosis of Orifice of 
Pancreatic Duct 
Magnify the orifice ofthe pancreatic duct by wearing 
telescopic lenses. Insert a Potts scissors into the 
pancreatic duct orifice and incise the septum, which 
constitutes the common wall between the anterior 
surface of the pancreatic duct and the posterior wall 
of the ampulla. Sometimes the orifice is too narrow 
to admit the blade of the Potts scissors. In this case, 
insert a metal probe into the ductal orifice and cut 
the anterior wall of the duct by incising for 3-4 mm 
using a scalpel against the metal of the probe. Then 
complete the incision with a Potts scissors. Generally, 
an 8-10 mm incision will permit the easy passage 
into the pancreatic duct of a No. 3 Bakes dilator. 

Insert several 5-0 Vicryl sutures to maintain the 
approximation of the pancreatic duct to the mucosa 
of the ampulla (see Fig. 66-5). 

After this step, White and Harrison insert an 
infant size (6F or 8F) polyvinyl feeding tube into the 
orifice of the pancreatic duct. They next lead the 
tube through the duodenotomy incision and then 
through a stab wound in the abdominal wall to 
drain away the pancreatic secretions in the effort to 
minimize the ill effects of a possible minor leak of 
the duodenotomy repair. Jones does not use any 
drainage tube in the pancreatic duct when he per
forms a sphincteroplasty. Nor have we adopted 
this step. 

Closing the Duodenotomy 
Close the duodenal incision in two layers by the 
usual method of inverting the mucosa with either a 
continuous Connell, Cushing, or seromucosal suture 
and the seromuscular layer by carefully inserting 
interrupted 4-0 silk Lembert sutures. 

When the diameter of the duodenum appears 
to be more narrow than usual, inelude only the 
protruding mucosa in the first layer; make no at
tempt to invert the serosa with this suture line. For 
the second layer, insert interrupted Lembert sutures 
that take small accurate bites of the seromuscular 
coat, ineluding submucosa. If this is done with pre
cision, elosing the longitudinal incision will not nar
row the duodenum. 

Cover the duodenotomy with omentum. 

Cholecystectomy 
Ifthe gallbladder has not been removed at a previous 
operation, performing a sphincteroplasty will pro
duce increased stasis of gallbladder bile, which may 
lead to stone formation. Consequently, perform a 
cholecystectomy. 

Abdominal Closure and Drainage 
After irrigating the operative site and the incision 
with a dilute antibiotic solution, drain the area of 
the sphincteroplasty with a closed-suction plastic 
catheter (4-5 mm diameter) brought out through a 
puncture wound in the upper abdomen. Be care
ful to avoid contact between the catheter and the 
duodenal suture lines. Suture the tip of the catheter 
in the proper location with fine catgut. 

Place an indwelling 14F T-tube into the CBD for 
drainage and elose the CBD around the T-tube 
using a 5-0 Vicryl suture. 

Then elose the abdominal wall by using the modi
fied Smead-Jones technique described in Chap. 5. 



Postoperative Care 

Continue nasogastrie suetion for a few days or until 
evidenee of peristaisis is present with the passage of 
flatus. 

Monitor the serum amylase every 2 days. 

Continue perioperative antibioties for 24 hours. If 
the bile is infeeted, eontinue antibioties for 7 days. 

Perform a eholangiogram on the 7th postoperative 
day and remove the T -tube on the 14th postoper
ative day ifthe X ray shows satisfaetory flow into the 
duodenum without leakage. 

Remove the closed-suetion drain by the 7th post
operative day unless there is bilious ar duodenal 
drainage. 

Postoperative Complications 

Duodenal Fistula 
A suspeeted duodenal fistula can often be eonfirmed 
by giving the patient methylene blue dye by mouth 
and looking far the blue dye in the closed-suetion 
catheter, or by performing aT-tube eholangiogram. 
In cases of minor duodenal fistulas where there is 
neither significant systemic toxicity nor any abdomi
nal tenderness, it is possible that a small leak will 
heal when managed by continuing the closed-suction 
drainage, supplemented by systemic antibiotiesand 
intravenous alimentation. 
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A major leak from the duodenum is a life
threatening eomplication. If systemie toxicity is 
not controlled by conservative management, re
laparotomy is indicated. Resuturing the duodenum 
will generally fail because of the loeal inflammation. 
In this situation, insert a sump-suction catheter into 
the duodenal fistula. Isolate the fistula by perform
ing a Billroth 11 gastreetomy with vagotomy. Divert 
the bile from the duodenum by dividing the CBD 
and anastomose the proximal cut end ofthe duet to a 
Roux-en-Y segment of jejunum so that bile drains 
into the efferent li mb of the jejunum distal to the 
gastrojejunostomy. 
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Indications 

Common bile duct (CBD) stasis with sludge, pri
mary, or recurrent stones, only if bile duct is more 
than 1.5 cm in diameter 

Doubt that multiple CBD stones have all been re
moved, only if CBD is more than 1.5 cm in diameter 

Constriction of distal CBD because of chronic 
pancreatitis 

(See also Chap. 64) 

Contraindications 

Diameter of CBD less than 1.5 cm 

Acute infiammatiön or excessive fibrosis in duodenal 
wall 

Carcinoma of pancreatic head 

(Hepaticojejunostomy Roux-en-Y is our preferred 
bypass procedure for pancreatic carcinoma obstruct
ing the CBD. It is a safer operation; also the anas
tomosis will not be obstructed by the advancing 
growth of the malignancy.) 

Preoperative Care 

Perioperative antibiotics 

Vitamin K in jaundiced patients 

Nasogastric tube 

Pitfalls and Danger Points 

Anastomotic stoma too small, resulting in postoper
ative recurrent cholangitits 

Diameter of CBD too small 

Anastomotic leak; duodenal fistula 

Postoperative "sump" syndrome 

Operative Strategy 

Size of Anastomotic Stoma 
As the anastomotic stoma after choledochoduode
nostomy will permit the passage of food from the 
duodenum into the CBD, it is important that the 
anastomosis be large enough to permit the food to 
pass back freely into the duodenum. Otherwise, 
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food particles will partially obstruct the anastomotic 
stoma and produce recurrent cholangitis. If the sur
geon aims at constructing an anastomosis with a 
stoma 2.5 cm or more in diameter, postoperative 
cholangitis will be rare. The size ofthe stoma may be 
estimated postoperatively by an upper gastrointes
tinal barium X-ray study. 

Obviously, if the diameter of the CBD is small, 
a large anastomotic stoma is difficult to achieve. 
Kraus and Wilson emphasize that choledochoduo
denostomy is contraindicated in a patient whose 
CBD is less than 1.5 cm in diameter. 

Location of the Anastomosis 
There are several alternative locations for the inci
sions in the CBD and the duodenum. If postoper
ative anastomotic leakage is to be prevented, it is 
vitally important that these incisions be made in 
tissues of satisfactory quality and that there be no 
tension on the anastomosis. 

Another problem presents itself when the surgeon 
has made an incision in the CBD in the vicinity of 
the cystic duct for the CBD exploration; he mayaIso 
have made a duodenal incision opposite the ampulla 
for an impacted ampullary calculus. U nd er these 
conditions, even with an extensive Kocher maneuver, 
it may not be possible to approximate these two 
incisions by suturing because there will be too much 
tension on the anastomosis. In this situation a Roux
en-Y choledochojejunostomy or a sphincteroplasty is 
preferable. When the possibility of a choledochoduo
denostomy can be anticipated prior to the CBD 
exploration, make the incision in the CBD near the 
point where it enters the sulcus between the pancreas 
and the duodenum. This will facilitate constructing 
the anastomosis by the technique described in Figs. 
67 -1 to 67-5, the method preferred by Schein and 
Gliedman. 

When the incision in CBD has been made in a 
more proximal location, test the mobility of the 
duodenum after performing a Kocher maneuver. If 
the duodenum is easily elevated to the region of 
the CBD incision, a choledochoduodenostomy by 
the method illustrated in Figs. 67-6 and 67-7 is 
also acceptable. There must be no tension on the 
anastomosis. 



Preventing the Sump Syndrome 
Sporadic reports have appeared describing the accu
mulation of food debris or calculi in the terminal 
portion of the CBD following choledochoduode
nostomy. This accumulation produces intermittent 
cholangitis and has been called the "sump syn
drome." Akiyama observed considerable inftamma
tion in the region of the stoma as weil as food 
partieles in the distal CBD by endoscopy. Smith, 
commenting on a paper by White, stated that he had 
found it necessary to operate on 25 patients with 
cholangitis caused by the sump syndrome following 
choledochoduodenostomy performed by other sur
geons. McSherry and Fischer in 5 years encountered 
6 patients who suffered from cholangitis, acute pan
creatitis, or pain and fever owing to calculi in the 
blind "sump" following side-to-side choledochoduo
denostomy (five cases) or choledochojejunostomy 
(one case). The symptoms were relieved by endo
scopic papillotomy or by laparotomy and choledo
cholithotomy or sphincteroplasty. These authors 
state: 

Because of our observation that residual and recurrent 
common duct calculi are capable of producing symp
toms in patients with biliary-intestinal anastomoses, we 
suggest that the indications for . .. choledochoduode
nostomy be re-examined. lfthe condition ofthe patient 
permits, every effort should be made to remove all 
calculi from the common bile duct at operation ... 
Choledochoduodenostomy is best reserved for those 
patients in the high risk category . .. 

Tanaka, Ikeda, and Yoshimoto reported four 
cases of the sump syndrome following choledocho
duodenostomy or side-to-side choledochojejunosto
my. All were relieved by endoscopic sphincterotomy. 

Enthusiasts of choledochoduodenostomy (Degen
shein; Madden; Schein and Gliedman) report that 
they have not observed the sump syndrome in their 
cases. However, it is not elear from any of these 
authors that they had achieved a comprehensive 
long-term follow-up study of all of their patients. 
Certainly, if the stoma of the choledochoduodenos
tomy is smalI, postoperative cholangitis is common. 
There are no elear data to indicate precisely what is 
the incidence of postoperative symptoms from the 
sump syndrome. 

One group (Escudero-Fabre et al.) followed 71 
patients for 5 to 15 years subsequent to choledocho
duodenostomy and found the results to be good. 
Only three patients suffered cholangitis and no one 
developed the "sump syndrome." 

White described the technique of dividing the 
CBD and then performing an end-to-side choledo
choduodenostomy in order to prevent this syndrome. 
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White does not specify what the complication rate of 
this method is, but he does emphasize that the 
diameter of the end-to-side choledochoduodenal 
anastomosis should be over 1.5 cm. 

If a choledochojejunostomy by the Roux-en-Y 
technique is constructed, then no food will enter 
the CBD even when the distal CBD has not been 
divided. However, residual or recurrent calculi in 
the blind sump may conceivably cause the problems 
described by McSherry and Fischer. For this reason, 
Bismuth, Franeo, Corlette et al. divide the CBD and 
implant the proximal cut end into a Roux-en-Y 
limb of jejunum. This technique offers the lowest 
incidence of postoperative symptoms. 

Operative Technique 
Incision 
Either a right subcostal or a midline incision from 
the xiphoid to a point 5 cm below the umbilicus is 
suitablefor this operation. Divide any adhesions and 
explore the abdomen. Perform a complete Kocher 
maneuver. If the diameter of the CBD is less than 

. l.5 cm, do not perform a choledochoduodenostomy. 

Choledochoduodenal Anastomosis 
Free the peritoneum over the distal CBD. Make 
an incision on the anterior wall of the CBD for a 
distance of at least 2.5 cm. This incision should 
terminate elose to the point where the duodenum 
crosses the distal CBD. Make another incision of 
equal size along the long axis of the duodenum at a 
point elose to the CBD (Fig. 67 -I). Insert the index 

Fig. 67-1 
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Fig.67-2 

finger into the duodenum and palpate the ampulla of 
Vater to be certain that a carcinoma of the ampulla 
has not been overlooked. 

PI ace guy sutures at the midpoints of both the 
lateral and medial margins of the CBD incision. 

Fig.67-3 

Fig. 67-4 

Apply traction to these guy sutures in opposite direc
tions to open up the choledochotomy incision (Fig. 
67-2). One layer ofinterrupted 4-0 Vicryl sutures 
will be used for this anastomosis. Insert the first 
stitch of the posterior layer approximating the mid
point of the duodenal incision to the distal margin of 
the choledochotomy. Tie the stitch with the knot 
inside the lumen. Insert additional stitches going 
through the full thickness of the duodenum and of 
the CBD (Fig. 67 -3) until the entire posterior layer 
has been completed. Cut all ofthe sutures except the 

Fig.67-5 



most lateral and most medial stitches. Now approxi
mate the proximal margin of the choledochotomy 
with the same suture material to the midpoint of the 
anterior layer of duodenum and tie this stitch so as 
to invert the mucosa of the duodenum (Fig. 67-4). 
Continue to insert interrupted through-and-through 
sutures until the anterior layer has been completed 
(Fig. 67-5). This anastomosis should be completed 
without tension. 

Alternative Method of Anastomosis 
In so me cases the surgeon may e1ect to perform 
a choledochoduodenal anastomosis after he has 
already made the choledochotomy incision in a loca
tion too far proximal on the CBD to accomplish the 
anastomosis by the above technique. In this case, 
enlarge the choledochotomy so that it measures at 
least 2.5 cm in length. 

N ext, perform a thorough Kocher maneuver to 
increase the mobility of the duodenum. Then, move 
the duodenum toward the choledochotomy incision 
and determine which portion of the duodenum is 
most suitable for a side-to-side anastomosis without 
tension. Iftension cannot be avoided, perform a Roux
en-Y anastomosis. 

Make an incision in the duodenum that is parallel 
to the choledochotomy and approximately equal in 
length (Fig. 67-6). Approximate the posterior layer 
with interrupted sutures and tie them (Fig. 67-7). 
The knots will be inside the lumen. Leave the tails of 

Fig.67-6 
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Fig.67-7 

the most cephalad and most distal sutures long but 
cut all other sutures. Then bisect the anterior layer 
of the anastomosis and insert a 4-0 PG Lembert 
suture to approximate the midpoint of the CBD 
incision to the midpoint ofthe duodenal incision. Tie 
this suture so that the duodenal mucosa is inverted. 
Insert additional sutures of the same type to com
plete the approximation. The knots will be on the 
outside surface of the anastomosis for the anterior 
layer. 

Since the CBD is quite large in these cases and 
the duodenal wall is free ofpathology, no T-tube or 
other stent is necessary. 

Drainage and Closure 
As bile has an extremely low surface tension, there is 
a tendency for a small amount of this substance to 
leak out along the suture holes during the first day 
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or two following a biliary tract anastomosis. For 
this reason, insert a closed-suction drainage cathe
ter through a puncture wound in the right upper 
quadrant and bring the catheter to the general 
vicinity of the anastomosis. 

Postoperative Care 
Continue nasogastric suction if necessary. 

Do not remove the closed-suction drain for 5- 7 
days. 

Postoperative Complications 
Duodenal fistula (see Chap. 66) 

Subhepatic abscess 

Late development of cholangitis owing to anas
tomotic stoma being too small 

Late development of "sump" syndrome 
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68 Roux-en-Y Hepatico- or 
Choledochojejunostomy 

Indications 
Common bile duct (CBD) obstruction due to inoper
able carcioma ofthe distal CBD, duodenum, or head 
ofpancreas 

CBD stasis with sludge, primary, or recurrent stones 

Doubt that multiple CBD stones have all been 
removed 

Constriction of the distal CBD due to chronic pan
creatitis and fibrosis 

CBD stricture 

Preoperative Care 
Perioperative antibiotics 

Vitamin K in jaundiced patients 

Pitfalls and Danger Points 
Devascularizing the jejunal segment by inaccurate 
division of mesentery 

Operative Strategy 
If an isoperistalic Roux-en-Y segment of jejunum 
was anastomosed to the common hepatic or the 
CBD, the incidence of postoperative anastomotic 
failure was zero in the experience of Bis~uth, 
Franco, Corlette et al., who studied 123 consecutive 
patients suffering from benign, nonprogressive 
biliary tract lesions. The postoperative mortality in 
the first 60 days was also zero. Bismuth and associ
ates feel that the iso la ted Roux-en-Y segment should 
be 70 cm in length to prevent any possibility of food 
regurgitation into the bile ducts. Other authors feel 
that 60 cm is an adequate length. It is clear that a 
choledochojejunostomy with a Roux-en-Y construc
tion is the safest biliary-intestinal anastomosis yet 
designed. 

When the end of jejunum is anastomosed to the 
side of the bile duct or when a side-to-side biliary
jejunal anastomosis is constructed by the Roux-en-Y 
method, cholangitis will not be produced by the 
regurgitation of food material. It is conceivable that 
the blind end of the bypassed CBD may accumulate 
calculi as they pass down from the hepatic ducts. 

However, it is much more likely that any material of 
this type would pass through the large anastomosis 
into the jejunum rather than collect at the lower 
end of the CBD. Nevertheless, Bismuth and his 
colleagues advocate compiete division of the CBD, 
suturing the distal duct closed and then implanting 
the cut end of the proximal duct into the side of the 
jejunum. It is not clear that this step is necessary. 
We often suture the end of the jejunum to the 
anterior side of the CBD when the CBD is enlarged. 
Otherwise, a side-to-side biliary-jejunal anastomosis 
is performed. Although it seems clear that the Roux
en-Y anastomosis is the safest and also seems to 
have the fewest long-term complications, most 
surgeons have been reluctant to abandon choledo
choduodenostomy in favor of biliary-jejunal Roux
en-Y anastmoses because the Roux-en-Y technique 
requires a jejunojeunal anastomosis in addition to 
the choledochojejunostomy. Ifthe jejunojejunostomy 
is performed by the stapling technique described 
below, it will take no more than 2-3 minutes of 
operating time. We have not encountered any com
plications with this technique of reanastomosing the 
jejunum. 

When the Roux-en-Y biliary-intestinal bypass 
is performed for carcinoma of the pancreas, it is 
necessary to evaluate the root of the small bowel 
mesentery because some of these tumors can extend 
deeply into this mesentery, making impossible the 
proper dissection of the jejunal blood supply for 
the Roux-en-Y segment. In these few cases this 
operation is contraindicated and some other type of 
bypass must be considered. U nd er these conditions, 
anastomosing the gallbladder to the side of a loop 
of jejunum may prove satisfactory for the short 
life expectancy characteristic of patients with large 
pancreatic neoplasms (Dayton, Traverso, and 
Longmire). 

In most cases the marginal artery of the jejunum 
is divided immediately distal to the artery suppIying 
the second arcade. By dividing only one or two 
additional arcade vessels, sufficient jejunum can be 
mobilized to reach the hepatic duct without tension. 
The jejunum is passed through an incision in the 
avascular portion of the transverse mesocolon, gen
erally to the right of the middle colic artery. This 
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dissection must be done carefully and will be facili
tated by transilluminating the jejunal mesentery 
by means of a spotlight or a sterilized fiberoptic 
illuminator. 

Operative Technique 
Incision and Biopsy 
If there has been a previous operation on the biliary 
tract that utilized a subcostal incision, then make a 
long midline incision. If the previous incision was 
vertical, then make a long subcostal incision and 
enter the abdomen. In secondary cases, the first 
effort is to free the peritoneum of thc anterior ab
dominal wall from all its underlying adhesions as far 
lateral as the midaxillary line. Then continue to free 
the structures as described in Chap. 65. 

In primary operations for carcinoma of the pan
creas, make a long midline incision from the xiphoid 
to a point 6-7 cm below the umbilicus. This will 
prove to be a good incision either for a bypass or 
partial or total pancreatectomy. Conduct the usual 
exploration in order to make an accurate diagnosis. 
In patients with pancreatic carcinoma that is in-

operable, take biopsies from areas of obvious car
cinoma with a scalpel or biopsy a metastatic Iymph 
node. When these steps are not possible, we have 
gene rally been successful in confirming the diagnosis 
of carcinoma by inserting a syringe with a 22-gauge 
needle into the hardest part of the pancreas. As 
soon as the needle enters the suspicious area, apply 
suction and plunge the needle für I-cm distances in 
two directions. Then, release the plunger of the 
syringe so that no further suction is being applied. 
Remove the syringe and the needle. Pass it promptly 
to the cytopathologist as immediate fixation is ne
cessary for an accurate cytological diagnosis. This 
method has provided us with a higher percentage of 
positive diagnoses in carcinoma ofthe pancreas than 
the tissue techniques. The cytologist's report should 
not take more than 10-15 minutes. 

Creating the Roux-en-Y 
Jejunal Limb 
Inspect the proximal jejunal mesentery and look for 
the first two branches from the superior mesenteric 
artery to the jejunum just beyond the ligament of 
Treitz. Identify the marginal artery at a point 2 cm 

f-~~----~~~~~~~~--t--- 2nd arcadev 
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"~----+-"'~F-;;;;"'---- 4th arcade ve sei 

Fig. 68-1 



beyond its junction with the second jejunal branch. 
This is generally about 15 cm from the ligament of 
Treitz. Make a light scalpel incision over the jejunal 
mesentery from the jejunum across the marginal 
artery and into the avascular area of the mesentery. 
Divide the mesentery in a distal direction until the 
third vessel is encountered. Divide and ligate this 
vessel and continue the incision in the mesentery 
down to the fourth vessel. This most often does not 
require division (Fig. 68-1). 

Now clean the mesenteric margin of the jejunum 
and divide between Allen clamps. 

Tentatively pass the liberated limb of jejunum 
up toward the hepatic duct to determine whether 
sufficient mesentery has been dissected. If this is 
so, then expose the right portion of the transverse 
mesocolon. Find an avascular area, generally to 
the right of the middle colic vessels and make a 
2-3 cm incision through the mesocolon. Pass the 
liberated limb ofjejunum through the incision in the 
mesocolon. It may be necessary to free some of the 
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omen turn from the area of the hepatic flexure in 
order to permit free passage ofthejejunum up to the 
hepatic duct. The end of the jejunum should reach 
the proximal portion of the common hepatic duct 
with no tension whatever. 

Hepaticojejunostomy 
Remove the Allen clamp by incising the jejunum 
adjacent to the clamp with the electrocautery. If 
there is protrusion of more than 2 mm of jejunal 
mucosa beyond the incised seromuscular layer, then 
either amputate this excess mucosa flush with the 
seromuscular incision or else use a continuous suture 
of 5-0 PG in an over-and-over fashion to approxi
mate the mucosa to the cut end of the seromuscular 
layer. This step is advisable because the hepati
cojejunal anastomosis is performed with one layer of 
sutures. Clean the mesenteric border of the jejunum 
for a distance of about 5 mm from its cut end. 

In cases of carcinoma, ex pose the proximal por
tion ofthe hepatic duct (Fig. 68-2) in order to place 

./ ./ Comm n 
/' h I ali duCl 

Fig.68-2 



564 Roux-en-Y Hepatico- or Choledochojejunostomy 

the anastomosis as far from the tumor as possible 
because pancreatic and CBD malignancies grow 
upward along the wall of the CBD. Placing the 
anastomosis at a distance weil generally avoid oc
clusion of the anastomosis by further growth of 
the malignancy. In the case of benign disease, the 
anastomosis may be made at any convenient location 
along the dilated hepatic or CBD. Incise the layer 
of peritoneum overlying the duct. Then make a 
2.5-3.5 cm longitudinal incision in the anterior wall 
of the hepatic duct and evacuate the bile. If the 
gallbladder is enlarged' and interferes with the ex
posure, gentle compression ofthe gallbladder should 
empty its contents after the hepatic duct has been 
opened. If the cystic duct is al ready obstructed by 
tumor and the gallbladder blocks exposure, perform 
a cholecystectomy. Also, perform a cholecystectomy 
whenever the hepaticojejunostomy is being per
formed for benign disease since the bypass anasto
mosis will produce stasis in the gallbladder and 
render it functionless. 

Only one layer of seromucosal sutures is necessary 
for this anastomosis (Fig. 68-3). Each bi te of 
the suture material should encompass 4 mm of the 
jejunum and the full thickness of the hepatic duct. 
Place the sutures about 4 mm apart. Initiate the 
anastomosis by inserting the first 5-0 Vicryl su
ture at the caudal end of the anastomosis, which 
will correspond with the mesenteric border of the 

Fig.68-3 

Fig. 68-4 

jejunum. Tie the suture and tag it with a hemostat. 
Then insert the most cephalad stitch and tag this 
with a hemostat. Complete the right side of the 
anastomosis with interrupted 5-0 sutures by the 
technique of successive bisection (see appendix Figs. 
B-22 and B-23). Do not tie any ofthese sutures but 
tag each with a hemostat. After all the sutures have 
been placed, tie them and complete the right-hand 
side of the anastomosis (Fig. 68-4). All of the 
mucosa should have been inverted. If there is any 
difficulty in inverting this mucosa, it is altogether 
permissible to use an accurate Lembert type ofstitch 

Fig.68-5 



on the jejunum and a through-and-through stiteh on 
the CBD. Cut all the tails of the sutures exeept 
the most proximal and distal stitehes, whieh are 
retained as guy sutures. Then retract the jejunum 
somewhat towards the patient's right. Now initiate 
the leCt half of the anastomosis by bisecting the area 
between the proximal and distal stitches. Insert the 
first stitch at this point (Fig. 68-5). If the hepatic 
duct is large, it is permissible to tie these sutures 
as they are inserted. If the duct is small enough 
to cause concern that you may catch the opposite 
wall of the bile duct while inserting stitches, do 
not tie any of them until all of the sutures have 
been inserted. Then the bile duct can be easily 
inspected prior to tying the stitches. Construction of 
this anastomosis with continuous sutures is also 
quite acceptable. 

ACter all the sutures are tied, it will be evident 
that a quite large end-to-side anastomosis has been 
accomplished without much difficulty. All the knots 
will be tied outside the lumen of the anastomosis in 
this case, although the use ofPG synthetic absorbable 
suture material makes it of no importance whether 
the knots are inside or outside the lumen. We see no 
indication at this time for the use of nonabsorbable 
sutures in the bile ducts. We have not used astent, 
catheter, or T-tube in any of the Roux-en-Y biliary
jejunal anastomses, unless they were done for post
traumatie or iatrogenic bile duct strietures. 

When a side-to-side hepaticojejunostomy is per
formed, elose the end of the jejunum by applying the 
TA-55 stapler with 3.5-mm staples. Cut the excess 
jejunum off flush with the stapler. Lightly coagulate 
the mucosa. It is not necessary to invert this staple 
line with sutures. When the side-to-side anastomosis 
is being done, use the same 5-0 Vicryl suture ma
terial, insert through-and-through sutures on the 
posterior layer, and tie the knots inside the lumen. 
On the anterior layer of this anastomosis, the knots 
will be tied outside the lumen with mucosa being 
inverted. Again, a Lembert suture may be used 
if necessary because there is not much danger of 
inverting too much jejunum when only one layer of 
sutures is used and the duct is large. 

If an anastomosis is contemplated between the 
divided cut end of the hepatic duct and the side of 
the jejunum, accomplish an oblique division of the 
hepatic duct. This will convert the anastomosis from 
a circular one to an elliptical shape and will have the 
effect of enlarging the diameter of the anastomotic 
stoma. In cases of bile duct strictures, try to dissect 
out and remove that portion of the bile duct that 
consists largely of scar tissue and has no mucosa. 
Make an incision on the antimesenteric side of the 
jejunum. This incision should be a millimeter or two 
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larger than the diameter of the transected hepatic 
duct. Use 5-0 Vicryl suture material swaged onto 
atraumatic fine needles. Make the posterior anasto
mosis first with interrupted sutures. Excise any 
redundant protruding jejunal mueosa to facilitate a 
one-Iayer anastomosis. Take a bite of hepatic duct 
and then ofjejunum, encompassing only 2-3 mm of 
tissue with each bite, but penetrate the entire wall 
of the bile duct and of the jejunum. Tie the knots on 
the inside of the lumen for the posterior half of 
the anastomosis. Then, for the anterior half of the 
anastomosis insert the sutures so that the knots are 
tied outside the lumen. The knots should be spaced 
3-4 mm apart. After the anastomosis has been com
pleted, inspect the back side as weIl as the anterior 
wall for possible imperfeetions. 

To avoid any linear tension on the anastomosis by 
gravity, insert a few seromuscular sutures into the 
jejunum and attach the jejunum to the undersurface 
of the li ver or to adjacent peritoneum. 

Gastrojejunostomy 
Patients undergoing bypass surgery because of pan
creatic carcinoma have a 30% chance of developing 
duodenal obstruction from growth of the tumor 
(Blievernicht, Neifeld, Terz et al.). In order to avoid 
a secondary operation for duodenal obstruction, it is 
wise to invest a few minutes in performing a stapled 
side-to-side gastrojejunostomy. We gene rally create 
the anastomosis 60 em distal to the hepaticojejuno
stomy and bring the jejunallimb in an antecolonic 
fashion to the greater curvature of the gastric 
antrum. Divide and ligate the branches of the gas
troepiploie arcade along the greater eurvature of the 
an trum so that a 5-7 cm area is free. 

Use the electrocautery to make a stab wound on 
the greater curvature aspect of the stornach and on 
the antimesenteric side of the jejunum. Insert the 
G IA stapling device in a position where it will not 
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Fig.68-6 

transect any blood vessels. Lock the device (Fig. 
68-6). Fire the GIA and remove it. Inspect the 
suture li ne for bleeding, which should be controlled 
either with cautious electrocoagulation or 5-0 PG 
suture-ligatures. Then grasp the two ends ofthe GIA 
staple line with Allis clamps. Apply additional Allis 
elamps to the gap between stornach and jejunum. 
Then elose this gap with a single application of the 
TA-55 stapler using 4.8-mm staples. With a Mayo 
scissors amputate the redundant tissue and lightly 
electrocoagulate the mucosa. Remove the stapling 
device and inspect the anastomosis for any possible 
defects or bleeding (also see Figs. 23-5 to 23-7). 

Stapling the Roux-en-Y 
Jejunojejunostomy 
At a point 10-15 cm distal to the gastrojejunostomy, 
align the proximal cut end of the jejunum with the 
descending limb of jejunum, as depicted in Fig. 

68-7. It is important to have the cut end of the 
proximal jejunum facing in a cephalad direction 
because the construction of the stapled anastomosis 
is facilitated thereby. Make a 1.5-cm longitudinal 
incision with the electrocautery on the antimesenteric 
border ofthe descending limb ofjejunum 1O-15cm 
distal to the gastrojejunostomy. Now remove the 
Allen elamp from the proximal end of jejunum and 
insert the GIA device, one limb into the stab wound 
and the other limb into the open end of jejunum 
(Fig. 68-7). Lock the G IA device and fire the 
stapling device; then remove it. Inspect the staple 
line for bleeding. 

PI ace a guy suture at the midpoint of the re
maining defect approximating the descending limb 
ofjejunum with the proximal open end ofjejunum as 
in Fig. 68-8. Apply an Allis clamp to the anterior 
termination of the G IA staple line and another Allis 
elamp to the posterior termination of the G IA staple 
line (Fig. 68-9). Apply additional Allis elamps to 
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Fig.68-7 

Fig.68-9 

Fig. 68-8 
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Fig.68-1O 

Fig. 68-11 

elose the remaining defect. Now, perform a stapled 
elosure of this defect by triangulation. Apply a T A-
55 stapler with 3.5-mm staples to inelude the guy 
suture and the anterior termination of the GIA 
staple line (Fig. 68-10). Fire the staples and 
amputate the redundant mucosa. Electrocoagulate 
lightly. 

N ext, apply a TA-55 stapler, again ineluding the 
guy suture and also the Allis elamp on the posterior 
termination ofthe GIA staple line. Apply additional 
Allis elamps as necessary. Fire the TA-55 stapler, 
amputate the redundant tissue and lightly electro
coagulate the mucosa. Remove the stapler and check 
for the patency of the anastomosis (Fig. 68-11). 
This will generally be found to be quite large. 

Closure of Mesenteric Gaps 
Using 4-0 PG or other suture material, place inter
rupted sutures to attach the trans verse mesocolon to 
the limb of jejunum, which has been brought up to 
the incision in the mesocolon. This will eliminate 
any gaps through which small bowel might herniate. 
Use the same technique to elose the gaps in the 
mesentery of the jejunum in which the Roux-en-Y 
jejunojejunostomy has been constructed. 

Abdominal Closure and Drainage 
Close the abdomen in routine fashion. 

Because bile has an extremely low surface ten
sion, a small amount of bile may escape from the 
anastomosis in the 1-2 days following the operation. 
For this reason, insert a elosed-suction drainage 
catheter through a puncture wound in the lateral 
abdominal wall. Bring the catheter up to the region 
of the hepaticojejunostomy. 

Postoperative Care 

Continue nasogastric suction for I or 2 days. 

Administer cimetidine parenterally, 600 mg every 6 
hours, until oral intake has been resumed. Then this 
may be replaced with antacid treatment until the 
patient is ready to go horne. 

Remove the elosed-suction drain after drainage has 
essentially ceased. 

Postoperative Complications 
BileLeak 
Although there is occasional persistence of bile 
drainage for as long as 5-7 days, this has invariably 
ceased in our experience and has never constituted 
a significant problem following the Roux-en-Y 
anastomosis. 



Stenosis of the Anastomosis 
Late stenosis of the hepaticojejunostomy was re
ported by Bismuth and associates in only one ca se of 
123. We have not encountered this complication. Ifa 
large anastomosis is made with one layer of sutures, 
this is a rare complication. 

Cholangitis 
Similarly, cholangitis is quite rare following a Roux
en-Y hepaticojejunostomy. In patients who have 
had multipe hepatic duct calculi, there may be 
transient cholangitis while a calculus is in transit from 
the hepatic duct down to the hepaticojejunostomy. 

Postoperative Duodenal Ulcer 

We have never encountered a duodenal ulcer when a 
Roux-en-Y hepaticojejunostomy has been applied to 
patients with nonresectable pancreatic cancer. In 

Fig.68-12 
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the patients with nonprogressive biliary tract dis
ease studied by Bismuth and associates, only 2% 
developed duodenal ulcer over a 5.5 year average 
follow-up. McArthur and Longmire noted that as 
many as 10% of their patients had developed duo
denal ulcer. Wheeler and Longmire introduced the 
concept of interposing a limb of jejunum between 
the hepatic duct and the duodenum as a possible 
substitute for the Roux-en-Y anastomosis in patients 
with an ulcer diathesis (Fig. 68-13) . So far, experi
ence with this operation has been limited. However, 
when a patient has chronic pancreatitis with minimal 
ftow of akaline pancreatic juice into the duodenum 
and ifthat patient has all ofhis bile diverted into the 
Roux-en-Y hepaticojejunostomy, there may be an 
increased tendency for duodenal ulcer formation. 
These patients should be warned to return for 
prompt medical attention if they begin to develop 
symptoms of peptic ulceration. Alternatively, a he
paticojejunoduodenostomy may be performed In a 
patient known to have an ulcer diathesis. 
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Delayed Gastric Emptying 
Following choledochojejunostomy, with or without 
concomitant gastrojejunostomy, 10% -20% of the 
patients develop delayed gastric emptying. All of 
our patients responded to aperiod of nasogastric 
suction, sometimes with the assistance of bethanecol 
or metoclopramide. 
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Concept: When a 
Periampullary Diverticulum 
Should Be Excised 
Complications of Duodenal 
Diverticula 
Although the duodenal diverticulum, which occurs 
in about 1 % of all gastrointestinal 'X-ray studies, is 
not an uncommon condition, Whitcomb reported 
that only one serious complication requiring surgery 
occurred in aseries of 1,064 patients that he studied. 
More than two-thirds of all duodenal diverticula 
occur within 2 cm of Vater's ampulla (Eggert, 
Teichmann, and Wittmann; Thompson). While the 
pseudodiverticulum that results from the healing of 
a duodenal ulcer contains a seromuscular coat as 
well as mucosa, the periampullary diverticulum, 
being a true diverticulum, has a sac composed only 
of mucosa and submucosa. It ranges in size between 
0.5 and 6.0 cm, in most cases. Diverticula that have 
a narrow entrance into the duodenum are more 
likely to produce symptoms than are wide·necked 
lesions. In the absence of a muscular coat the diver
ticulum is unable to expel food partieles. This se
quence of events may lead to ulceration and bleeding 
into the gastrointestinal tract, compression 01 the com
mon bile duct (CBD) with episodes of cholangitis, 
recurrent pancreatitis, as weIl as perforation of the 
diverticulum will abscess formation or peritonitis. 

Perforation of a duodenal diverticulum produces 
retroperitoneal sepsis that may resemble acute 
cholecystitis or acute pancreatitis in its manifes
tations. Since the serum amylase may be elevated 
with aperforated duodenal diverticulum, this con
dition is difficult to differentiate from acute pan
creatitis. If the signs and symptoms are localized to 
the right upper quadrant, acute pancreatitis is less 
likely than if the patient has pain and tenderness 
in the epigastrium and the left upper quadrant. 
Patients with signs and symptoms that are atypical 
for acute pancreatitis should have a Hypaque gastro
intestinal X-ray series and a computed tomography 
(CT) scan. If the abdominal X-ray film demon
strates air in the retroperitoneal tissues of the right 
upper quadrant, a duodenal perforation is highly 
likely. Immediate exploration is indicated. The lesion 

will not be detected in the operating room unless 
an extensive Kocher maneuver is performed. If 
operation is performed soon after the perforation, it 
may be possible to trace the diverticulum to its neck, 
excise it, and elose the seromuscular and mucosal 
layers of the duodenal wall with interrupted fine 
sutures. It may be necessary to insert a catheter into 
the CBD, prior to suturing the orifice of an excised 
periampullary diverticulum, in order to prevent 
suture-ocelusion of the terminal CBD. If the duo

. denal wall is markedly inflamed, it is likely that the 
duodenal suture line will not heal properly. In this 
case, it may be prudent to isolate the duodenalleak 
by performing a Billroth 11 gastrectomy to divert the 
gastric content to the jejunum and to divide the 
CBD and transplant its proximal end into a Roux
en-Y segment of jejunum. Following these proce
dures, a failure of the duodenal suture line will result 
in a fistula that releases primarily pancreatic juice. 
An uncomplicated pancreatic fistula is a relatively 
benign complication compared to a duodenal fistula 
that leaks pancreatic juice combined with bile. If 
the repair of the neck of the excised diverticulum 
appears to be reasonably secure, place a sump 
drain down to the vicinity of the repair. If a lateral 
duodenal fistula appears during the postoperative 
course, observe the patient carefully. If the patient's 
defenses appear to be unable to contain the duodenal 
fistula, do not hesitate to reoperate on the patient to 
perform a Billroth 11 gastrectomy and Roux-en-Y 
diversion of bile as described above. Instead of the 
Billroth 11 gastrectomy to divert the passage of food 
from the perforated diverticulum, the "duodenal 
switch" operation described by Silen (see Chap. 14) 
will adequately divert the stream offood without the 
necessity of performing a gastric resection. 

In a literature review of 46 patients suffering 
from perforated duodenal diverticula from 1969 to 
1990, Duarte, Nagy, and Cintron reported that 
divertulectomy and drainage was successful in 19 of 
30 patients in whom it was performed, but the 11 
patients who had unsuccessful results either died or 
developed doudenal fistulas. 

Perforation of a diverticulum involving the third 
or fourth portions of the duodenum may be exposed 
by dividing the posterior peritoneal attachments of 
the right colon and the small bowel mesentery, as 
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described in Chap. 29. After evacuating the abscess 
and excising the diverticulum, be certain to excise 
the duodenal wall back to relatively healthy tissue. If 
this defect is more than 1.5-2.0 cm in diameter, 
either resect a short segment of duodenum or else 
anastomose the duodenal defect to the open end of 
a Roux-en-Y limb of jejunum. Suturing diseased 
duodenal wall is doomed to failure. 

Iatrogenic Perforation of 
Periampullary Diverticulum 
Another type of perforation occurs when a surgeon 
passes a Bakes dilator through the CBD into the 
duodenum during the course of CBD exploration. 
If the patient is known to have a periampullary 
diverticulum, this step in the CBD exploration 
should be omitted and replaced by careful cho
ledochoscopy and cholangiography. When a Bakes 
dilator passes into the ampulla, it may enter the 
orifice of a periampullary diverticulum. While the 
surgeon is passing the probe, thinking it to be in the 
duodenal lumen, the probe is in fact perforating not 
only the sac of the diverticulum but also the head of 
the pancreas. Although the mortality for operations 
on the biliary tract was only 0.7% in 806 patients 
undergoing surgery for gallstone disease, Eggert and 
associates noticed that the operative mortality in 73 
patients who were undergoing surgery for gallstone 
disease and who also had periampullary diverticula 
was 7%. Two of their five postoperative deaths 
were caused by perforation of a periampullary diver
ticulum during operation. This type of complication 
may sometimes be detected in the operating room 
while irrigating the distal CBD with saline, for 
this condition is confirmed if the saline appears to 
leak through the posterior aspect of the pancreas. 
This leakage can be observed directly if a Kocher 
maneuver has been performed as part of the CBD 
exploration, a maneuver that we believe should 
always be completed prior to opening the CBD. 
Another method ofidentifying this complication is to 
perform aT-tube completion cholangiogram. 

When perforation of a periampullary diverticulum 
has been caused by passing the Bakes dilator, it 
is aggravated by the fact that the surgeon, by at
tempting to palpate the dilator in the lumen of the 
duodenum, continues to push the dilator through 
the head of the pancreas. When this damage to the 
head of the pancreas is accompanied by the leakage 
of bile through the back wall of the duodenum, an 
explosive acute pancreatitis occurs, one that is often 
fatal. In some cases, when a perforation by means 
of the metal dilator is suspected, it cannot be deter
mined whether the surgeon has perforated the in
trapancreatic portion of the CBD or the sac of 

a periampullary diverticulum. In this situation it 
is advisable to divide the CBD and implant the 
proximal end into a Roux-en-Y limb of jejunum for 
complete biliary diversion. Then remove the diver
ticulum and elose the orifice as described below. 
Although complete biliary diversion may seem to 
constitute excessively radical surgery for this type of 
perforation, remember that this perforation is often 
fatal, as indicated by the two fatal cases described 
by Eggert and associates, the one by Neill and 
Thompson, and one experienced in our depart
ment. Ifthere has been no damage to the head ofthe 
pancreas by the probe, then simply excising the 
diverticulum and repairing its neck with a catheter 
in the CBD may constitute adequate treatment. It is 
these iatrogenic perforations that have led many 
surgeons to abandon the use of metal instruments in 
exploring the CBD. 

Relationship between 
Periampullary Diverticulum and 
Biliary Tract Disease 
Increased press ure secondary to the accumulation of 
food material in a periampullary diverticulum with a 
narrow neck may produce jaundice, cholangitis, and 
recurrent acute pancreatitis according to Manny, 
Muga, and Eyal. Landor and Fulkerson reported 
that 32% of 163 patients with periampullary diver
ticula either had concomitant gallstones or previous 
cholecystectomies. On the other hand, Pinotti, 
Tacka, Pontes, and Battarello, in studying 491 pa
tients with biliary tract disease or pancreatitis, 
found that 16 patients (3.3%) had periampullary 
diverticula that were believed to be contributing 
to the symptoms of right upper quadrant pain, 
jaundice, or pancreatitis. Eleven of these patients 
did weH after a primary operation that consisted 
of cholecystectomy, sphincteroplasty, and diverti
culectomy. Five patients did not obtain relief of 
symptoms from cholecystectomy alone but became 
asymptomatic after a second operation that ineluded 
diverticulectomy and sphincteroplasty. Manny and 
associates reported two patients who underwent 
cholecystectomy and choledochoduodenostomy for 
biliary calculi with an enlarged CBD. These patients 
did not have their periampullary diverticula re
moved. Both patients required reoperation at a later 
date for recurrent symptoms at which time a Billroth 
11 gastrectomy was performed in order to divert the 
passage of food from the area of the diverticulum. 
Both patients experienced relief of symptoms from 
this procedure. These authors also reported that 
out of 12 patients with periampullary diverticula 
in whom gallstones were found, 3 became asymp
tomatic after cholecystectomy and diverticulectomy. 



In the 9 patients who underwent cholecystectomy 
without diverticulectomy, 3 developed ascending 
cholangitis and the other 6 continued to have what 
was described as a "postcholecystectomy syndrome." 

Although there is insufficient evidence to believe 
that a periampullary diverticulum may be the cause 
of gallstone formation, it is clear that following 
cholecystectomy and choledocholithotomy without 
diverticulectomy, a number of patients will have 
persistent symptoms and recurrent cholangitis, often 
with enlargement of the CBD. Certainly, in the 
group of patients with postcholecystectomy co m
plaints, duodenal diverticulectomy is indicated. It 
is not clear that sphincteroplasty, in addition to 
diverticulectomy, is necessary in these patients, al
though this is advocated by Pinotti and associates 
because these authors believe that periampullary 
infiammation is associated with many of the diver
ticula. This has not been confirmed by other authors. 
When diverticulectomy is not feasible owing to local 
infiammatory changes, diversion of food by per
forming the "duodenal switch" operation (see Chap. 
14) will1ikewise relieve the symptoms caused by the 
distention of a periampullary diverticulum with 
food. 

Indications 
Perforation of diverticulum 

Hemorrhage from diverticulum, especially if proved 
by endoscopic 10calization of the source of bleeding 

Postcholecystectomy patients with intermittent 
jaundice, pain, cholangitis, or recurrent pancreatitis 
who have a periampullary diverticulum 

It is not clear that a patient undergoing surgery for 
biliary ca1culi and/or cholangitis should have con
comitant diverticu1ectomy as a routine procedure, 
although some da ta in support of this concept have 
been accumulating. 

Preoperative Care 
The diagnostic workup of patients with postcholecys
tectomy symptoms should include gastrointestinal 
X rays and endoscopic radiographie cholangio
pancreatography (ERCP) for the detection of peri
ampullary diverticula. 

Perioperative antibiotics 

Pitfalls and Danger Points 
Injury to pancreas, resulting in postoperative acute 
pancreatitis 

Injury to distal CBD 
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Operative Strategy 
The strategy of managing patients opera ted on 
because they have perforated a periampullary di
verticulum depends on the degree of surrounding 
inftammation. Neill and Thompson stated that in 
so me cases the neck of the diverticulum may be free 
of inftammation despite the perforation. In these 
cases it may be possible to accomplish primary 
closure of the neck of the sac with interrupted su
tures. In many cases leakage of duodenal content 
through aperforated periampullary diverticulum 
will produce a violent inftammatory reaction. One 
cannot expect primary suture ofthe duodenal wall to 
be secure under these conditions. Consequently, as a 
lifesaving measure it may be necessary to divert the 
gastric content by means of a Billroth 11 gastrectomy 
or duodenal switch operation (see Chap. 14). Divert 
the bile by dividing the CBD and implanting it into 
a Roux-en-Y limb of jejunum. Then insert multiple 
suction drains to the area of perforation. 

In elective cases where the diverticulum is ]ree 0] 
infiammation, we prefer the technique described by 
Iida. This involves inverting the sac of the diver
ticulum through an incision in the second portion of 
the duodenum. The diverticulum is excised and the 
defect in the duodenal wall is closed from inside 
the lumen. 

An alternative technique involves dissecting the 
duodenal diverticulum from surrounding pancreas 
and duodenal wall down to its neck near the ampulla. 
The terminal CBD must be identified as it enters the 
posterior wall of the duodenum. Place a catheter in 
the CBD. Then transect the diverticulum at its 
neck and re pair the defect in the duodenal wall. 
This technique may be facilitated by infiating the 
duodenal diverticulum with air injected through a 
nasogastric tube. It requires meticulous dissection 
of the pancreas away from its attachments to the 
posterior duodenal wall. As the pancreas is dissected 
away from the duodenum, the terminal portion of 
the CBD and the diverticulum may be exposed. 
This disseetion is tedious and sometimes difficult. It 
carries a greater risk of inducing a postoperative 
acute pancreatitis than does the transduodenal 
approach. 

Operative Technique
Transduodenal Diverticulectomy 
Incision 
Make either a midline incision from the xiphoid to a 
point about 5 cm below the umbilicus or, alterna
tively, a long subcostal incision. 
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Kocher Maneuver 
Incise the lateral peritoneal attachments of the 
descending duodenum and mobilize the duodenum 
and the head ofthe pancreas as shown in Figs. 7-14 
to 7 -16. Place agauze pad behind the head of the 
pancreas to elevate the duodenum. 

Duodenotomy and Diverticulectomy 
Make a 4-5 cm longitudinal incision near the anti
mesenteric border ofthe descending duodenum (Fig. 
69-1). Identify the ampulla by palpation or visual
ization (Fig. 69-2). If there is any difficulty in 
identifying the ampulla in this fashion, do not hesitate 
to make an incision in the CBD and pass a Coude 
catheter gently down to the ampulla through the 
CBD incision. 

Identify the orifice of the periampullary diver
ticulum. Insert a forceps into the diverticulum. 
Grasp the mucosal wall of the diverticulum (Fig. 
69-3) and gently draw the mucosa into the lumen 
of the duodenum until the entire diverticulum has 
been inverted into the lumen ofthe duodenum (Figs. 
69-4 and 69-5). Transect the neck of the diver
ticulum about 2-3 mm distance away from its junc
tion with the duodenal wall. 

Inspect the bed of the diverticulum through the 
orifice in the duodenum to check for bleeding. Then 
elose the duodenal wall by suturing the seromuscular 

Fig.69-1 

Fig.69-2 

layer with interrupted 4-0 Vicryl and invert this 
layer into the lumen of the duodenum. Close the 
defect in the mucosa also with inverting sutures of 
interrupted 5-0 Vicryl (Fig. 69-6). 

Close the duodenotomy incision in two layers 
using interrupted or continuous inverting sutures of 
5-0 Vicryl for the mucosal layer and interrupted 
4-0 atraumatic silk Lembert sutures for the sero
muscular coat. 

Closure and Drainage 
Bring a elosed-suction drain out from the region of 
the head of the pancreas through a puncture wound 
in the right upper quadrant of the abdomen. Close 
the abdominal wall in routine fashion. 

Postoperative Care 

Continue nasogastric suction for 3-5 days. 

Fig.69-3 



Fig. 69-4 

Give the patient perioperative antibiotics. 

Check postoperative levels of serum amylase to 
detect postoperative pancreatitis. 

Postoperative Complications 

Acute pancreatitis 

Duodenal leakage 

Fig.69-5 
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70 Operations for Carcinoma 
of Hepatic Duct Bifurcation 

Concept: When to Operate 
for Carcinoma of the 
Bile Ducts 

Tumors of the Distal Third of the 
Bile Duct 
For purposes of classification the bile ducts are. 
gene rally divided into thirds. The proximal third 
extends from the cystic duct upward. The middle 
third starts at the cystic duct and includes that 
portion of the common bile duct (CBD) that is 
located cephalad to the pancreas. The distal third 
encompasses the CBD in its course between the 
pancreas and duodenum, ending at its termination 
in the ampulla of Vater. Operation for cure in the 
region of the distal third of the bile duct requires a 
Whippie pancreatoduodenectomy. Whereas Lees, 
Zapolanski, Cooperman et al. of the Cleveland 
Clinic were able to resect only 19% of 32 patients 
having carcinoma of the distal third of the duct, 
Tompkins, Thomas, Wile et al. performed the 
Whippie operation in 12 of their 18 cases with a 
mortality rate of 8%. Forty-two percent of the cases 
resected by Tompkins and associates survived for 
5 years. There seems litde question that pancreato
duodenectomy is the treatment of choice for lesions 
of the distal CBD. 

In a paper published in 1991, Tompkins and his 
group reported an overall operative mortality rate of 
4.8%. Those patients who underwent resection had 
a 5-year survival rate of 29%. 

When the tumor is not resectable, generally a 
bypass between the hepatic duct and a Roux-en-Y 
li mb of jejunum (see Chap. 68) offers the best 
palliation, perhaps supplemented by brachytherapy 
and chemotherapy. 

Tumors of the Middle Third of the 
Bile Ducts 
Although many patients with carcinoma of the he
patic or cystic ducts show early invasion of adjacent 
structures in the hepatoduodenal ligament (portal 
vein or hepatic artery), Tompkins and associates 
were able to resect 16 of the 26 tumors they encoun
te red in this location with no mortality, including 
three patients who required pancreatoduode-
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nectomy. Thirteen of the patients were treated by 
duct resection and biliary-enteric anastomosis. Eight 
underwent palliative long-term intubation of the bile 
duct. The overall 5-year survival in this group was 
12%. 

Each of these tumors of the hepatic duct should 
be evaluated by dissecting out the portal vein and 
the hepatic artery and tracing these structures to the 
vicinity of the tumor. If the tumor can be separated 
from these two vessels, resection is indicated with 
frozen-section histological examination of the duct 
margins. Reconstruction should include a hepati
cojejunostomy ofthe Roux-en-Y type. lfthe tumor is 
contiguous with the pancreas, a pancreatoduode
nectomy is indicated. 

Tumors of the Proximal Third of the 
Bile Ducts 
Resection of Bifurcation Tumors 
Some bile duct tumors are located in the proximal 
portion of the intrahepatic ducts. These are man
aged by hepatic resection using the same techniques 
necessary for primary hepatic cell carcinomas of the 
liver (see Chap. 71). The majority of primary bile 
duct cancers seem to arise at or near the bifurcation 
ofthe common hepatic duct. Longmire, in discussing 
the paper by Hart and White, stated that he gen
erally finds it unnecessary to excise liver parenchyma 
when resecting tumors at the hepatic duct bifur
cation because in most patients the junction of the 
right and left hepatic lobar ducts is situated outside 
the liver. Tompkins and associates were able to 
resect 47% of the 47 patients with proximallesions of 
the bile ducts. They experienced a 23% mortality 
rate and achieved no 5-year survivals. Cameron, 
also commenting on Hart and White's paper, stated 
that he was able to resect only about 20% of the 
malignant strictures he encountered at the bifur
cation of the hepatic duct, while Lees and associates 
did not resect any of their 36 malignancies at the 
bifurcation. Tompkins and associates, Adson and 
Farnell, and Cameron, Gayler, and Zuidema all 
failed to note any statistically significant increase in 
survival following resection of ductal cancers in 
the region of the bifurcation. Since the mortality 
of resecting these lesions is higher 'than palliative 
management by intubating the ducts, it is difficult 



to advocate a high-risk, difficult resection in the 
absence of supporting data. In those cases where the 
tumor is localized, resection is relatively simple; 
here resection plus a regional lymphadenectomy, 
as advocated by Adson and Farnell, is indicated. 
Because of the high recurrence rate after resection, it 
is advisable to )leave indwelling Silastic catheter
stents in the hepatic ducts indefinitely even when 
resection has been done. 

Voyles, Bowley, Allison, and others found that 
they could identify preoperatively most cases ofhilar 
cholangiocarcinoma, which proved to be unresect
able, by performing percutaneous transhepatic 
cholangiography (PTC) followed by angiography of 
the hepatic arteries and the portal vein. 

Intubation of Hepatic Ducts 
If the patient presents with complete obstruction of 
the left hepatic duct and partial obstruction of the 
right duct, it is often not sufficient to drain only one 
duct, since the bile backed up behind an obstructed 
duct will often become contaminated with bacteria. 
The patient will gene rally develop cholangitis unless 
adequate drainage of both ducts is accomplished. 
When ducts are partially obstructed, drainage of 
both ducts is necessary as intubation of a single duct 
will-cause chronic contamination ofthose portions of 
the biliary tree that are in communication with the 
intubated duct. 

When a patient appears to have a large tumor at 
the bifurcation of the hepatic ducts, as determined 
by PTC, perform an angiogram to visualize the 
hepatic arteries and portal vein. If there is encase
ment of these structures and the percutaneous ne edle 
biopsy of the tumor is positive, operation is probably 
contraindicated. In this case, ask the radiologist to 
pass a drainage catheter into the partially obstructed 
right main duct. The catheter can sometimes be 
passed through the tumor and even into the duo
denum; a "pig-tail" will an chor the catheter in place 
and no external drainage ofbile will be necessary. A 
second catheter will be required in the obstructed 
left hepatic duct. If the radiologist cannot pass 
catheters through the tumor, then the patient will be 
required to wear a plastic bag to collect the bile from 
each of the catheters that have been inserted into the 
obstructed hepatic ducts. 

When tumors do not appear to be large by cho
langiography, laparotomy for possible resection of 
the tumor, or for the passage of Silastic catheters 
through the tumor to permit bile drainage, is in
dicated. It has been our impression that when a 
Silastic catheter, 4-6 mm in diameter, is inserted 
into the hepatic duct through thetumor at lapa
rotomy, recurrent postoperative cholangitis occurs 
less frequently than when a smaller catheter is in-
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troduced percutaneously by the radiologist. In either 
case, the catheters should be changed in the radi
ology suite at least every 3 months following their 
insertion. There are insufficient data at this time 
to determine exactly which patients should be sub-

I jected to percutaneous intubation of hepatic ducts 
by the radiologist or to catheterization ofthe ducts at 
laparotomy, as advocated by Terblancbe, Saunders, 
and Louw, and by Cameron, Gayler, and Zuidema. 

Patients with carcinoma of the proximal hepatic 
duct and its bifurcation can be managed by an 
endoprosthesis inserted by endoscopic papillotomy 
for palliation of jaundice, according to Polydorou 
and associates. They were successful on their first 
attempt in 65% of cases. Repeated efforts at in
serting the pros thesis improved this success rate 
somewhat, but the 30-day mortality for all patients 
was 22%, mostly due to the progression of the 
malignant condition. 

Indications 
Carcinoma of hepatic duct bifurcation 

Preoperative Care 

CT scan 

PTC to demonstrate the proximal extent of the 
tumor 

Hepatic artery angiography, in selected cases 

Perioperative antibiotics 

Nasogastric tube 

Ask radiologist to pass Ring catheters into right and 
left hepatic ducts. 

Pitfalls and Danger Points 
Trauma to liver du ring transhepatic intubation at 
laparotomy 

Trauma to portal vein or hepatic artery during 
tumor excision at hilus 

Failure to achieve adequate drainage of bile 

Operative Strategy 

Resection 
Cameron, Broe, and Zuidema emphasize that re
section of malignant tumors at the bifurcation of the 
hepatic duct is safe when the surgeon can demon
strate that there is no invasion of the underlying 
portal vein or liver tissue, and if the proximal extent 
of the tumor does not reach the secondary divisions 
of the hepatic ducts. In these cases it is generally 
not necessary to resect hepatic parenchyma; 37% of 
Cameron, Broe, and Zuidema's bifurcation malig
nancies could be resected for cu re with no deaths. 
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Patients who do not meet these criteria of resecta
bility should undergo transhepatic intubation of the 
ducts and not resection. 

Avoiding hemorrhage during the operation de
pends on careful dissection of the common hepatic 
duct and the tumor away from the bifurcation of the 
portal vein. This is best done by dividing the CBD, 
mobilizing the gallbladder, and elevating the hepatic 
duct together with the tumor to ex pose the portal 
vein and its bifurcation. In borderline cases, remove 
the gallbladder and make a preliminary assessment 
regarding invasion of the portal vein by dissecting 
beneath the common hepatic duct toward the tumor 
before dividing the CBD. Cameron and associates 
(1982) suggest that this dissection may be facilitated 
if a radiologist has passed percutaneous transhepatic 
catheters ofthe Ring type into both the right and left 
main ducts. Since the bifurcation of the common 
hepatic duct occurs, in almost all cases, outside 
the liver, the right and left hepatic ducts can be 
identified by palpating the transhepatic catheters 
that have been previously inserted. 

Dilating Malignant Strictures of the 
Hepatic Duct Bifurcation 
Most tumors of the hepatic duct involve the bifur
cation. If the radiologist has passed percutaneous 
catheters through the tumor into the common he
patic duct or the common bile duct preoperatively, 
these catheters, in the right and left hepatic ducts, 
can be used to facilitate passage oflarger, permanent 
Silastic catheter-stents. The stents should preferably 
be 6 mm in outer diameter and fairly thick-walled to 
prevent the tumor from occluding them. Since it is 
also desirable to catheterize both the right and left 
hepatic ducts, two such stents are required. Because 
these two stents rarely fit into the CBD, it is generally 
necessary to perform a Roux-en-Y hepaticojejunos
tomy to permit both stents to enter the jejunum and 
drain the bile in this fashion. If the occlusion of the 
left hepatic duct cannot be dilated from below, it is 
often possible to identify the left hepatic duct above 
the tumor and to pass a stent through an incision in 
the hepatic duct above the tumor. 

Operative Technique
Resection of Bifurcation Tumors 
Incision 
In most cases a midline incision from the xiphocostal 
angle to a point about 5-8 cm below the umbilicus is 
suitable. I t is helpful to apply a Thompson or an 
Upper Hand retractor to the right costal margin, to 

Determination of Operability 
Perform a cholecystectomy by the usual technique 
(see Chap. 60). Incise the layer of peritoneum over
lying the common hepatic duct beginning at the 
level of the cystic duct stump and progressing in 
a cephalad mann er. Also unroof the peritoneum 
overlying the hepatic artery so that the common 
hepatic duct and the common hepatic artery have 
been skeletonized (Fig. 70-1). Now dissect along 
the lateral and posterior walls ofthe common hepatic 
duct near the cystic stump and elevate the hepatic 
duct from the underlying portal vein. Try to con
tinue the disseetion along the anterior wall of the 
portal vein towards the tumor in order to make a 
judgment as to whether the tumor has invaded the 
portal vein. A more accurate determination will be 
made later in the dissection after the CBD has been 
divided and elevated. If there are no signs of gross 
invasion, then identify the anterior wall ofthe tumor 
and try to palpate the Ring catheters, if they have 
been placed in the right and the left hepatic ducts 
prior to operation. This will give the surgeon some 
idea ofthe cephalad extent ofthe tumor. Frequently, 
this judgment can be made from the preoperative 
transhepatic cholangiogram. If there is gross in
vasion by the tumor of hepatic parenchyma, this 
may be considered a relative contraindication to 
resection. 

improve the ex pos ure at the hilus of the liver. Fig. 70-1 



Fig.70-2 

For a final determination of the advisability of 
resecting the tumor, divide the CBD (Fig. 70-2) 
distal to the cystic duct stump. Oversew the distal 
end of the CBD with continuous 4-0 PG suture 
material. Dissect the proximal stump of the CBD off 
the underlying portal vein by going in a cephalad 
direction (Fig. 70-3). Skeletonize the portal vein 
and sweep any lymphatic tissue towards the speci
men. Carefully identify the bifurcation of the portal 
vein behind the tumor. Perform this portion of the 

R. hepatic 

Fig. 70-3 
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dissection with great caution because lacerating a 
tumor-invaded portal vein bifurcation will produce 
hemorrhage that will be difficult to correct if one 
side of the laceration consists of tumor. During this 
dissection, pay attention also to the common hepatic 
and the right hepatic arteries that course behind the 
tumor. Bifurcation tumors may occasionally invade 
or adhere to the right hepatic artery. 

After demonstrating that the tumor is clear of 
the underlying portal veins and hepatic arteries, 

Common hepalic a. 



580 Operations for Carcinoma of Hepatic Duct Bifurcation 

Fig. 70-4 

Fig. 70-5 

continue the dissection along the posterior wall of 
the tumor. The right and left hepatic ducts and even 
secondary branches can often be identified without 
resecting hepatic parenchyma. I t is sometimcs dif
ficult by palpation to determine the proximal extent 
of the tumor. If preoperative catheters have been 
placed, palpate the right and left duct for the pre
sence of the catheters. After adequate exposure has 
been obtained, transect the ducts and remove the 
tumor (Fig. 70-4). Perform frozen-section examin
ation of the proximal portions of the right and left 
ducts in the specimen to determine if the tumor has 
been completely removed. If the report is positive for 
tumor, determine whether removing a reasonable 
additionallength of duct is feasible. If this additional 
duct is resected, it may be necessary to anastomose 
three and four hepatic ducts to the jejunum. AI
though so me adjacent hepatic parenchyma may be 
left attached to the duct during blunt dissection, 
it may be necessary to perform a major hepatic 
resection for some tumors at the bifurcation. Insert 
Silastic tubes into each severed duct by one of the 
techniques described below. 

Anastomosis 
Construct a Roux-en-Y jejunallimb as described in 
Chap. 68. Apply a row of3.5-mm staples with a T A-
55 device across the open end of jejunum. Cut the 
mucosa flush with the stapling device and lightly 
electrocoagulate the everted mucosa. Bring the closed 
end of jejunum to the hilus of the liver. Make an 
incision in the antimesenteric border of the jejunum 
equal to the diameter of the open left hepatic duct. 
Anastomose the end of the left hepatic duct to the 
side ofjejunum with interrupted 5-0 Vicryl sutures 
in one layer. Perform the same type of anastomosis 
between the right hepatic duct and a second incision 
in the jejunum. Pass each Silastic catheter through 
the anastomosis into the jejunum so that it projects 
for a distance of 5-6 cm into the jejunum (Fig. 
70-5). Leave the catheters in place permanently 
because this tumor has a high rate of recurrence. 

Drainage and Closure 
At the site where the Silastic tube enters the left 
hepatic duct at the dome of the liver, insert a mat
tress suture of 3-0 PG into the liver capsule to 
minimize the possibility of bile draining around the 
tube at this point. Tie the two tails of this suture 
around the Silastic tube to an chor it in place. Ac
complish the identical maneuver at the point where 
the second tube enters the anterior surface of the 
right lobe ofthe liver. Then make a puncture wound 
through the abdominal wall in the right upper 



Operative Technique-Intubation 0/ Hepatic Ducts without Resecting Tumor 581 

quadrant. Pass the Silastic tube through this punc
ture wound. Leave enough slack to tompensate for 
some degree of abdominal distention. Then suture 
the Silastic tube to the skin securely using 2-0 
nylon. Perform the identical maneuver to pass the 
other Silastic tube that exits from the liver through a 
puncture wound in the left upper quadrant of the 
abdominal wall. In addition, pi ace a 2-cm latex 
Penrose drain near each of the exit wounds in the 
right and left lobes of the liver and bring them 
through abdominal stab wounds. A third latex drain 
should be placed at the hilus of the liver near the 
hepaticojejunal anastomoses. 

Close the abdominal incision in routine fashion. 

Operative Technique
Intubation of Hepatic Ducts 
without Resecting Tumor 
Incision 
Make a midline incision from the xiphoid to a point 
4- 5 cm below the umbilicus. 

Fig. 70-6 

Dilating the Malignant Structure 
Identify the common hepatic duct below the tumor. 
Make a 1.5-2.0cm incision in the anterior wall of 
the duct. If the patient has previously undergone 
percutaneous transhepatic catheterization of the 
right and left hepatic ducts and if both catheters 
have passed into the CBD, these catheters may be 
utilized to draw Silastic tubes into each hepatic duct. 

In the absence of intraductal catheters, pass a 
Bakes dilator into the common hepatic duct and try 
to establish a channel leading into the right hepatic 
duct. After the channel has been established, dilate 
the passageway by sequentially passing Nos. 3, 4, 
5, and 6 Bakes dilators if possible. Once this has 
been achieved, pass a Silastic catheter into the right 
hepatic duct by the technique shown in Fig. 70-6. 
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Fig. 70-7 

Then try to identify the channel leading from the 
common hepatic duct into the left hepatic duct with 
a No. 2 or a No. 3 Bakes dilator (Fig. 70-7). 1fthis 
channel cannot be established, try to identify the left 
hepatic duct just above the tumor. Having accom
plished this, incise the duct and pass a Silastic tube 
through the duct and out the parenchyma of the 
li ver on the anterior surface of the left lobe. It will 
be necessary to anastomose a Roux-en-Y limb of 
jejunum to this opening in the left hepatic duct. Pass 
the Silastic tube through the anastomosis into the 
jejunum. 

Even if the channel can be established through 
the tumor into both the right and left hepatic ducts, 
often the CBD will not be sufficiently large to accom
modate two Silastic tubes. Consequently, if both the 
right and the left ducts are intubated, suture a Roux
en-Y hepaticojejunostomy to the divided right and 
left hepatic ducts. Then pass each tube down into 
the jejunum for a distance of at least 6 cm (Fig. 
70-8). 

Perform the end-to-side jejunojejunostomy, in 

completing the Roux-en-Y anastomosis, at a point 
60- 70 cm distal to the hepaticojejunostomy, by the 
method illustrated in Chap. 68. 

Other Intubation Techniques 
There are many techniques aimed at minimizing 
trauma when passing a tube through the liver into 
the hepatic ducts. It is helpful to keep the hole in 
Glisson's capsule as small as possible to minimize 
the leakage of bile around the tube. If the patient 
has already undergone apreoperative transhepatic 
catheterization of the hepatic duct, and if the point 
at which this catheter penetrates the liver capsule is 
in a satisfactory location, one may suture a urological 
filiform to the end of the intraductal catheter. Then 
by withdrawing the catheter through the liver, the 
filiform will be brought through the opening in the 
liver capsule. Urological filiform-followers may then 
be attached to the end ofthe filiform so that the path 
of the catheter can be dilated about 6 mm. Following 
this step, the Silastic tube can be inserted into the 
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Fig. 70-8 

open end of the follower from below, where it is 
sutured securely in place. By withdrawing the fol
lower, the Silastic tube catheter can be brought 
through the liver with minimal trauma and then out 
through the skin. 

In the absence of an intraductal catheter, one 
may utilize the technique ofSparkman (discussion of 
paper by Cameron, Broe, and Zuidema) by passing 
a Fenger flexible gall duct probe through the cut end 
of the hepatic duct at the hilus of the liver. This 
probe is then passed through the hepatic parenchyma 
to a point on the lower anterior surface of the right 
lobe. Suture a urethral filiform to the tip of the probe 
and draw it back to the hilus of the liver. To this 
filiform, sequentially attach urethral followers to 
gently dilate the tract. Finally, attach a Silastic 
catheter to the last follower and draw it through the 
liver and out through the cut end of the right hepatic 
duct. Follow a similar sequence for the left hepatic 
duct. 

Another simple technique is to pass a No. 2 or No. 
3 Bakes bile duct dilator through the cut end of the 
right or left hepatic duct. Pass the dilator through 
the duct until it re ach es a point about 1-1.5 cm from 
Glisson's capsule in an appropriate location on the 

anterior surface of the liver. Then make a ti ny 
in cis ion in the capsule and push the metal dilator 
through the hepatic parenchyma. Suture the tip of 
the lOF straight rubber catheter to the Bakes dilator 
(see Fig. 70-6). This step may be simplified if a 
small hole has been drilled in the tip of the Bakes 
dilator to accept the suture (Tatarchuk and White). 
After drawing the Bakes dilator downward, the 
catheter will be led into the hepatic duct at the hilus 
of the liver. Then insert a Silastic tube, 6 mm in 
outer diameter, into the flared open end of the 
French catheter and suture it securely in this location 
(see Fig. 70-7). By drawing the catheter out of the 
hepatic duct at the hepatic hilus, the Silastic tube 
will be in the proper location. Make certain that 
holes have been punched in the Silastic prior to its 
insertion. These holes should be situated above and 
below the site of the tumor. One convenient source 
of the Silastic tubing is the round Jackson-Pratt 
drain. 

Bring the Silastic catheters out through puncture 
wounds in the abdominal wall and insert latex drains 
to the sites from which the plastic catheters exit from 
the right and left hepatic lobes, and one drain to the 
hilus of the liver. 
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Postoperative Care 

Attach the Silastic catheters to plastic bags for 
gravity drainage until there is no drainage of bile 
along any of the latex drains. Then occlude the 
Silastic catheters. Instruct the patient to irrigate 
each catheter twice daily with 25 ml of sterile saline. 
It will be necessary to replace the nylon suture fixing 
the catheter to the skin approximately once every 
4-6 weeks. 

Instruct the patient to return to the X-ray depart
ment every 3 months in order to have the catheters 
replaced, as sludge tends to occlude many of the 
openings as time goes by. Replacing the catheters is 
accomplished by passing a sterile guide wire through 
the Silastic tube; then remove the Silastic tube with 
sterile technique and replace it with another tube of 
the same type. Remove the wire and perform a 
cholangiogram in order to confirm that the tube has 
been accurately placed. Then suture the tube to the 
skin. If the patient develops cholangitis, it may be 
necessary to replace the tube at an earlier time 
interval than 3 months. 

Remove the latex drains when there is no further 
drainage of bile. 

Continue perioperative antibiotics until the latex 
drains have been removed. 

Maintain nasogastric suction for 3-5 days. 

Prescribe an H 2 blocker intravenously until the 
patient has resumed a regular diet to lower the 
incidence of postoperative gastric "stress" bleeding. 

Modern methods ofbrachytherapy permit the inser
tion of radioactive pellets into the Silastic catheters 
in such fashion that a very large dose of radiation 
can be administered precisely to the bed of the 
tumor postoperatively. The range of the radiation is 
limited to a shallow depth, such as 2 cm. 

Postoperative Complications 

Sepsis, Subhepatic or Subphrenic 
Cholangitis generally will not occur unless there is 
some element of obstruction to the drainage of bile. 
If the ducts draining only one lobe of the liver have 
been intubated, leaving the opposite hepatic duct 
completely occluded but not drained, cholangitis or 
even a liver abscess will frequently occur over a 
period of time. Consequently, in the presence of a 
tumor at the bifurcation of the hepatic duct which 
occludes both right and left hepatic ducts, drainage 
of each duct is necessary. If drainage of both ducts 
cannot be accomplished in the operating room, 
then request the radiologist to perform percutaneous 

transhepatic insertion of a catheter into the un
drained duct postoperatively. Routine replacement 
of the Silastic tubes at intervals of 2-3 months will 
prevent most cases of postoperative cholangitis. 

Leakage of bile around the Silastic tube may occur 
early if the puncture wound in Glisson's capsule is 
larger than the diameter of the Silastic tube. If 
leakage occurs late in the postoperative course, at
tempt to replace the tube, around which the bile is 
leaking, with a tube of somewhat larger diameter. 
If leakage occurs in the immediate postoperative 
course, check the position of the Silastic tubes by 
performing cholangiography to ascertain that none 
of the side holes in the tubes is draining freely into 
peritoneal cavity. 

Upper gastrointestinal hemorrhage late in the post
operative course is reported to occur in as many 
as 7% of patients with hepaticojejunostomies that 
divert bile from the duodenum. Patients should be 
alerted to this possibility and treated promptly with 
antacid therapy and cimetidine. 
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*EDlTOR'S NOTE: This ehapter written by David M. 
Nagorney, MD, Associate Professor 01 Surgery, Depart
ment 01 Gastroenterologie and General Surgery, Mayo Clinie 
and Foundation, Roehester, MN, USA. 

Concept: When to Resect 
Hepatic resection is applicable for a wide variety of 
space-occupying abnormalities of the liver. Broadly, 
if nonoperative management fails and a refractory 
localized process persists within the liver, resection 
is indicated. Significant metabolic reserve and re
generative capacity of the liver permit a wide variety 
of resections. The major consideration in determin
ing resectability is whether the extent of resection 
will leave sufficient functioning liver. Factors rel
evant to the hepatic mass which affect resectability 
include number, size, and location of lesions. Those 
factors relevant to hepatic function which affect re
sectability include the presence or absence of acute 
or chronic liver disease, biliary obstruction, or com
promise of the hepatic vasculature. Preoperative 
assessment of patients must address each of these 
considerations. 

Preoperative hepatic imaging should clearly de
fine the previously mentioned factors relevant to the 
hepatic mass and its relationships to the hepatic 
vasculature and biliary tree. Metastases to other 
organs must be excluded. Computed tomography 
(CT) and ultrasound (US) are the basic imaging 
studies required for assessment of all liver masses. 
These studies complement each others' weaknesses 
and are accurate enough to evaluate most liver 
masses. Hepatic angiography and Magnetic Reso
nance Imaging may be indicated selectively to assess 
tumor-vessel relationships that are unclear on CT 
and US or to exclude occult multicentricity for vas
cular tumors. Hepatic function is estimated by liver 
function tests: serum aspartate aminotransaminase 
(AST), bilirubin (total and fractionated), alkaline 
phosphatase, serum protein electrophoresis, and 
coagulation profile. Significant impairment of liver 
function, indicated by marked abnormalities of these 
tests, requires definition of the cause and correction 
if possible, prior to resection. ' 

Concept: Hepatic Anatomy 
Safe resection of the liver is predicated upon clear 
understanding of hepatic anatomy. Although the 
regenerative capacity and metabolic reserve of the 
liver permit a broad range of surgical interventions, 
resection based on consideration of the surgical 
anatomy reduces operative risk and optimizes func
tion. The major anatomic features relevant to resec
tion will be presented. A detailed description of 
anatomic variations has been presented by Professor 
Couinaud and provides the basis for this brief 
summary. 

The gross morphology of the liver has litde clini
cal application. However, the liver can be divided 
into functional anatomic units that are particularly 
relevant to hepatic surgery. The division is based on 
the hepatic arterial and portal venous blood supply 
and the biliary and hepatic venous drainage. Briefly, 
the liver is divided into two major units-right and 
left-based on the portal venous bifurcation and the 
corresponding main right and left bile ducts. These 
main units appropriately are called the right and 
left livers because they are separate functionally 
and embryologically. Alternatively, these have been 
termed the right and left lobes of the liver or the 
right and left hemilivers. The principal plane of the 
liver represents the interface between the two major 
units and extends from the gallbladder fossa to the 
inferior vena cava. The middle hepatic vein lies 
within this principal plane. The plane lies obliquely 
at approximately 45 degrees to the bisagittal plane of 
the body. 
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Each major division (the right and left liver) is 
further subdivided into sectors on the basis of the 
distribution ofthe major hepatic veins and the portal 
pedicles (Fig. 71-1) . Briefty, the three major hepatic 
veins divide the liver into four sectors: right lateral, 
right paramedian, left paramedian, and left lateral. 
Each plane dividing the liver along the major hepatic 
veins is called a scissura. Each sec tor is supplied by a 
separate portal pedicle. Each pedicle consists of a 
bile duct, hepatic artery, and portal vein branch. 
The portal pedicles are best identified as the initial 
divisions of the portal vein distal to the bifurcation 
of the main portal vein with the associated artery 
and bile duct. The hepatic sectors with their re
spective portal pedicles are: right lateral sector, 
right posterolateral pedicle; right paramedian sector, 
right anteromedial pedicle; left paramedian sector, 
left anterior pedicle; left lateral sector, left posterior 
pedicle. Unfortunately, there is frequent variability 
in portal pedicle origins, and careful identification is 
required prior to dividing a portal pedicle during 
resection. 

The sectors composing each major functional 
division of the liver can be further subdivided into 

Left liver 

segments on the basis of the initial bifurcation of 
each portal pedicle. These bifurcations are called 
segmental pedicles. There are eight commonly re
cognized hepatic segments (Fig. 71-2). There 
are no clear morphologic boundaries between seg
ments. They are identified numerically as segments 
I through 8. The numerical sequence ofthe segments 
proceeds clockwise when the liver is viewed from an 
anterior-posterior direction. Segments I through 4 
lie to the left of the principal plane, and segments 
5 through 8 to the right of the principal plane. Seg
ment I has also been called the caudate or spigelian 
lobe. Segment I lies immediately anterior to the 
inferior vena cava, and its hepatic venous drainage is 
distinct from that ofthe remaining liver, ftowing in a 
directly posterior direction, into the vena cava with 
no connection to any of the major hepatic veins . 
The left lateral sector is composed of segments 2, 
posteriorly, and 3, anteriorly. The left paramedian 
sector is composed of segment 4, which has two 
subsegments, 4a posteriorly and 4b anteriorly. The 
right paramedian sector is composed of segments 
5 and 8. The right lateral sector is composed of 
segments 6 and 7. 
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Fig.71-2 

In praetiee, liver segments represent the smallest 
funetional subdivision of the liver in wh ich anatomie 
reseetions ean be performed reliably. Anatomie 
reseetion should ineorporate ligation of the appro
priate portal segmental pedicle and its eorresponding 
hepatie vein. Preligation of the pedicle prior to 
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parenehymal transeetion results in a sharp vaseular 
demareation of the segment for aeeurate exeision. 

The vasobiliary sheaths are particularly relevant 
to hepatie reseetion (Fig. 71-3). The vasobiliary 
sheaths represent fusion ofthe endoabdominal fascia 
around the bile ducts, portal vein, and hepatic artery. 
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These fibrous sheaths invest the components of 
the pedicles from the portal vein bifurcation to the 
sinusoids. In contrast, a similar fibrous envelope 
does not invest the hepatic veins; the lack of a sheath 
accounts for their relative fragility. The density of 
the vasculobiliary sheaths increases as the pedicle 
forms at the base of the liver. At the liver hilus, these 
sheaths fuse to form plates that surround the portal 
pedicles both anteriorly and posteriorly. Division of 
a plate is required to expose and mobilize a portal 
pedicle during resection. Three primary plates are 
recognized: the cystic, hilar, and umbilical plates. 
There are no distinct boundaries between plates. 
Lymphatic and neural elements are also incor
porated within the fibrovascular sheaths and the 
pedicles. Recognition of the vasculobiliary sheaths 
and the liver plates allows precise access to the hilar 
structures for either resection or bilioenteric bypass 
procedures. 

Indications 
The primary indications for elective hepatic resection 
are symptomatic benign liver lesions, primary he
patic malignancies, and selected metastatic malig
nancies. Indeterminate masses also require excision. 
Infrequent indications for hepatic resection include 
parasitic or bacterial infections, hepaticolithiasis, 
and trauma. The major contraindications to hepatic 
resections are hepatic insufficiency and advanced 
stage of malignancy. In general, patients without a 
his tory or clinical evidence of acute or chronic liver 
disease can tolerate extensive resection (6 of 8 liver 
segments). Patients with liver disease require careful 
preoperative assessment. Because treatment of a 
localized liver process mayaiso require treatment 
of the underlying liver disease, evaluation of pa
tients with known chronic liver disease or cirrhosis 
should be done in centers performing orthotopic 
liver transplantation. 

Benign liver masses are resected to alleviate symp
toms, to prevent potential malignant transformation 
or future symptoms (prophylaxis), or to exclude 
malignancy. These broad indications are applicable 
to all benign liver masses. Preoperative diagnosis 
can be obtained by fine needle biopsy or cytology 
guided by noninvasive imaging if deemed necessary 
by the operating surgeon. Benign lesions should be 
excised completely; however, resection should never 
risk compromise of liver function. The extent of 
resection depends on the size, location, and relation 
to the tumor of the major afferent-efferent vascu
lature and bile ducts. Enucleation is effective for 
encapsulated or sharply demarcated lesions. Formal 
anatomie resection should be considered for large 

or deeply seated lesions or lesions whose margins 
are indistinct intraoperatively, e.g., hepatocytic 
adenomas or some cavernous hemangiomas. 

Malignant hepatic tumors, whether primary or me
tastatic, require resection with a margin of normal 
liver. Ideally, a 1-2 cm margin is preferred to reduce 
risk of recurrence. Margins of resection for malig
nancies should not risk compromise of hepatic func
tion sufficient to cause hepatic failure by damage to 
the major vasculature. The afferent and efferent 
vasculature of the anticipated postresection liver 
remnant must be protected scrupulously. Before ap
proving a candida te for exploration or resection, be 
sure that gross bilobar tumor multicentricity and 
distant disease have been excluded. Intraoperative 
findings that preclude resection are bilobar multi
centricity, peritoneal metastases, extensive regional 
lymph node involvement, unexpected pulmonary 
metastases discovered during a thoraco-abdominal 
approach, or malignant thromboses extending into 
the main portal vein or inferior vena cava. Formal 
anatomie resection is preferred for malignancies 
unless the malignancy is small and peripherally 
located. 

Preoperative Care 
Preparation for hepatic resection is similar to that 
undertaken for any major pancreaticobiliary pro
cedure. Preoperative laxatives and enemas are given, 
coagulation profiles are corrected, and prophylactic 
antibiotics directed at upper gastrointestinal tract 
flora are administered. A central venous catheter is 
inserted preoperatively for intraoperative monitoring 
during major resections. If jaundice or cholangitis 
from bile duct obstruction is present, biliary decom
pression by endoscopic or percutaneous intubation 
is performed to imprave hepatic function and contral 
infection. In general, major hepatic resection is not 
undertaken unless the total serum bilirubin is less 
than 5mg/dl and clinical infection is controlled. Ifit 
is necessary to reduce the bilirubin level, biliary 
drainage is established for the liver that is unin
volved with the disease process or, in other words, 
the anticipated postresection liver remnant. If 
malnutrition or extensive fatty infiltration is present, 
nutritional indices are corrected preoperatively. 
Resection should be deferred temporarily for diffuse 
fatty infiltration of the liver. 

Pitfalls and Danger Points 
Hemorrhage from hepatic or portal veins or hepatic 
arteries 

Air embolism from hepatic venous injury 



Injury to the biliary ductal system, with postopera
tive obstruction or fistula 

Portal or hepatic vein compromise with subsequent 
ischemia or postsinusoidal portal hypertension 

Prolonged vascular infiow occlusion leading to re
fractory liver ischemia 

Injury to the diaphragm, inferior vena cava, or 
intestine (especially after prior gastric, hepatobiliary, 
or colon surgery) 

Operative Strategy 
Safe hepatic resection is primarily dependent upon 
control 01 hemorrhage. Circumferential access to the 
hepatoduodenal ligament must be secured early 
to permit total hepatic vascular infiow occlusion 
(Pringle maneuver) for control, if necessary, of 
hemorrhage from the high-press ure afferent vascu
lature at any time during resection. Hemorrhage 
from the low-pressure hepatic venous system can 
be controlled temporarily by digital press ure, pa
renchymal compression, or packing. Exposure ofthe 
hepatic veins at the junction of the inferior vena 
cava requires complete division of the ligamentous 
attachments to the liver. In particular, the retrocaval 
ligament bridging segments 6 and 7 must be divided 
fully to ex pose the right hepatic vein. The hepatic vein 
should be approached only after the a.fferent vasculature 
is controlled. If tumor obscures the hepatic venous 
anatomy at its junction with the inferior vena cava, 
total hepatic vascular isolation should be considered 
to permit safe exposure and control. The suprahe
patic, infradiaphragmatic inferior vena cava should 
be circumferentially exposed for application of a 
large vascular clamp. Similarly, the infrahepatic 
suprarenal inferior vena cava is also exposed. No 
lumbar veins enter the retrohepatic inferior vena 
cava. Ligation of the right adrenal vein combined 
with infra- and suprahepatic inferior vena cava 
clamping and infiow vascular occlusion of the he
patoduodenal ligament results in total hepatic vas
culature isolation and permits controlled exposure of 
the hepatic veins and direct vascular repair (Delva 
and associates). 

Bile duct injury is also a potential source of major 
morbidity following hepatic resection. The ductal 
confiuence must be identified unequivocally before 
ligation of any major lobar branches during formal 
lobectomy or extended lobectomy. Ifductal anatomy 
is in question, two options exist. First, clear iden
tification of major lobar branches can always be 
obtained by deferring ductalligation until parenchy
mal transection exposes the major ducts at the level 
of the hilar plate. With the surrounding parenchyma 
transected, the major ducts can be traced from the 
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parenchyma to the confiuence and liga ted or pre
served accordingly. Parenchyma around the major 
ducts can be excised by the Cavitron ultrasonic 
aspirator (CUSA) if necessary. Division of the ducts 
within the parenchyma and probe cannulation dis
tally allows unequivocal confirmation of patency of 
the ductal confiuence. Alternatively, a choledocho
tomy permits cannulation of the proximal ducts with 
Bakes dilators or other intraluminal devices, which, 
in turn, allows both tactile and visual identification 
of the major ducts for appropriate management. 

Operative Technique 
Incision and Exposure 
Abilateral subcostal incision affords wide exposure 
for any hepatic resection (Fig. 71-4). A long midline 
incision provides a satisfactory alternative for limited 
resections of segments 2 through 6. Tumor involving 
segments 7 and 8 or extended lobar resections are 

A 
( 

Fig.71-4 
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approached more safely through abilateral sub
costal incision with a right thoracic extension as 
necessary. Perihepatic adhesions are divided. The 
liver is mobilized fully by division of its ligamentous 
attachments (Figs. 71-5a-d). The gastrohepatic 
omen turn is divided and the foramen of Winslow is 
exposed for inflow vascular occlusion. An Upper 
Hand or Thompson retractor should be used to 
elevate the rib cage cephalad. Additional retractors 
may be used to retract the hollow viscus caudally. 

Wedge (Nonanatomic, Subsegmental, or 
Peripheral) Resection 
Wedge resections are liver resections performed 
without reference to segmental or sectoral anatomic 
boundaries, i.e., nonanatomic resections. Wedge 
resections are typically subsegmental and frequently 
cross intersegmental planes. These resections are 
tolerated well by the liver because they are utilized 
for small, peripheral, nonhilar tumors. Wedge re
sections generally are undertaken for peripheralliver 
masses that are not adjacent to the hilus or hepatic 
veins. These resections are easiest for small (less 
than 4 cm) tumors arising within the anterior liver 
segments 3-6. Laparotomy pads are placed pos
teriorly between the liver and diaphragam after 
liver mobilization to enhance exposure by anterior 
displacement. Although benign tumors can be 
enucleated, indeterminate or malignant lesions re
quire 1-2 cm margins for adequate clearance. The 
planned margin ofresection is estimated by palpation 
and the liver capsule is scored with cautery to out
line the margin. The parenchyma is transected with 
cautery, finger fracture, or CUSA. Hemorrhage is 
reduced by digital compression of the liver on both 
sides of the transection plane. The surgeon usually 
compresses the liver on the tumor side of the tran
section plane, and the assistant compresses the 
parenchyma opposite (Fig. 71-6). Typically, the 
operating surgeon disrupts the parenchyma with 
a CUSA or alternative instrument, the assistant 
surgeon uses the electrocautery to maintain hemos
tasis, and an additional assistant aspirates blood 
from the transection interface. Bile ducts or vessels 
greater than 2 mm are clipped or ligated with suture. 
After local bile stasis and hemostasis is obtained, 
the abdomen is closed. Drainage is generally not 
necessary for simple wedge resections within a single 
segment or adjacent segments unless concurrent 
biliary tract disease is present. 

The liver parenchyma can be transected by a 
variety of methods. Conceptually, the surgeon simply 
disrupts the parenchyma along the planned tran
sec ti on plane to expose bile ducts and vessels for 
ligation. Because all branches of the portal pedicle 
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are enveloped by extensions of the vasculobiliary 
sheath, the portal veins are less fragile than branches 
of the hepatic vein. Disruption of the small hepatic 
veins (less than 1-2 mm) during parenchymal tran
section is common. Hemorrhage from small hepatic 
veins is easily controlled by parenchymal com
pression, electrocautery, or a suture ligation. 

Liver parenchyma can be disrupted by compres
sion methods [finger fracture (digitoclasis), clamp 
fracture (Kellyclasis)), contact methods (CUSA, 
waterjet), or thermal methods (electrocautery, laser) 
(Tranberg et al.; Schroder et al.; Putnam). Each 
method has its advantages and disadvantages. Al
though the zone of parenchymal damage adjacent to 
the transection plane va ries among these methods, 
the clinical significance of these microscopic zones 
of devitalized parenchyma is negligible unless the 
transection results in major damage to the vascu
lature of the liver remnant and significant regional 
ischemia occurs. Each method attempts to disrupt 
parenchyma to ex pose vessels and ducts for ligation. 
Typically, structures greater than 2 mm require 
ligation. Near-circumferential exposure of intra-
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parenehymal struetures optlmlzes seeure ligation. 
Intraparenehymal portal pedicle branehes and he
patie veins ean be liga ted between fine silk sutures, 
metal clips, or a eombination of both. Avulsion of 
small hepatie vein branehes from a major hepatie 
vein ean be partieularly troublesome. Hemorrhage 
from the arifiee of an avulsed hepatie vein braneh of 
an exposed major hepatie vein is best eontrolled by a 
very fine vaseular suture (5-0 or 6-0 Prolene) eare
fully maintaining blood flow through the main he
patie vein. If bleeding results from a small hepatic 
vein without exposure of its major hepatic vein, a 
single figure-of-eight suture liga tu re is adequate. 
The surgeon must eoneeptualize a transeetion plane 
during parenehymal transeetion. Transection along 
the plane without deviation will result in a redueed 
risk of hemorrhage and elimination of partial devas
cularization of the adjacent liver segment at the 
interface. 

Anatomie Uni segmental and 
Poly segmental Reseetions 

Resection of a single liver segment or multiple con
tiguous segments requires identification and ligation 
of the segmental vasculobiliary pedicle and paren
chymal division through anatomie intersegmental 
planes. Resection along intraoperatively defined 
anatomie boundaries is the major difference between 
nonanatomic wedge resections and anatomic seg
mental resections. In general, anatomic resections 
are preferable for primary malignancies because they 
address segmental intraportal metastases and en
hance preservation of function in adjacent segments 
in cirrhotic livers. 

Initially, segmental loeation of the tumor is de
fined with intraoperative ultrasound. Once localized, 
the portal pedicle(s) supplying the segment(s) is 
(are) identified. Ligation of the appropriate pedicle 
must be obtained far aecurate anatomic segmental 
reseetion. Both portal and segmental pedicles can be 
accessed by proximal dissection from the hilar bile 
ducts and vasculature to the appropriate pedicle or 
by direet rapid parenchymal tran sec ti on along an 
estimated intersegmental plane with ultrasound 
guidance. Dissection from the hilus is most appli
cable far anterior segments 3-6. The parenchymal 
transeetion approaeh is more appropriate for ligation 
of the posteriar segmental pedicles to segments 7 
and 8. Both approaehes are facilitated greatly by 
temporary vaseular inflow oeclusion to reduce 
hemorrhage and the CUSA to rapidly expose the 
pedicle through the intervening parenehyma. Alter
natively, methylene blue injeetion of the segmental 
or portal pedicle using US guidanee ean provide 

aecurate segmental or sectoral definition. Once the 
appropriate portal venous branch is injected, seg
mental boundaries are defined by parenchymal 
staining, and resection proeeeds aceording to the 
defined boundaries. Although precise, this approach 
is more teehnieally demanding and requires expertise 
in operative ultrasound. 

To approach the anterior liver segments 3, 4, 5, 
and 8 far resection, the liver is mobilized and the 
hilar plate is ineised. The appropriate lob ar pedicle 
is then identified. Disseetion proeeeds proximally 
until the segmental pedicle is exposed. Preeise pedicle 
identification is confirmed by USo The pedicle 
is temporarly occluded to outline the segmental 
boundaries with cautery, to ensure that the tumor is 
included within the segmental demarcation, and 
to confirm that the pedicle will provide adequate 
margins. If appropriate, the segmental pedicle is 
ligated with a silk suture. The parenchyma is tran-

. seeted by cautery, finger fracture, ar CUSA. Tem
porary inflow vascular occlusion is used both during 
disseetion of the pedicle and during parenchymal 
transeetion as needed. Few vessels or ducts require 
ligation if the resection is truly along intersegmental 
planes. Hepatic veins da require ligation and they 
are individually ligated with silk. If the margins are 
narrow, the resection is extended nonanatomically 
into contiguous liver segments or anatomically by 
adjacent segmentectomy. After bile stasis and he
mostasis is seeured, a single suetion drain is placed 
in the resection bed and abdominal closure is eom
pleted. Polysegmentectomy is perfarmed in a man
ner similar to unisegmentectomy exeept that each 
segmental pedicle is liga ted sequentially prior to 
extending the parenchymal transection. Onee all 
appropriate pedicles are ligated, the eontiguous liver 
segments are removed en bloc. 

Lobar Reseetions 
(Polysegmenteetomy 1-4: 5-8) 

Lobar reseetions have also been termed right and 
left hemihepateetomy, lobectomy, or hepateetomy. 
Lobar resections are actually polysegmental resec
tions based on the main right or left vasculobiliary 
pedicles. Operative risk of significant blood loss is 
redueed by ligation of the appropriate lobar hepatic 
artery and portal vein braneh prior to parenchymal 
transection. Subsequent ligation of the correspond
ing hepatic vein, if technically possible, further 
reduces operative blood loss. Ligation of the respee
tive bile duct is deferred until it is unequivocally 
identified (Adson and Beart; Starzl, Koep et al.; 
Starzl, Shaw et al.). 

Major lobar reseetions may be extended either 
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anatomieally or nonanatomieally. Anatomie ex
tensions are performed by removing the involved 
liver segments adjaeent to the prineipal plane. For 
example, a right hepateetomy (polysegmenteetomy 
5-8) may be extended anatomieally to include 
segment 4 (polysegmenteetomy 4-8), or a left he
pateetomy (polysegmenteetomy 1-4) ean be ex
tended anatomieally to include segments 5 and 8 
(polysegmenteetomy 1-5;8). Anatomie extensions 
imply formal ligation of the appropriate segmental 
pedicle and transeetion of the liver along inter
segmental planes other than the prineipal plane. 
Nonanatomie extensions are sefl-explanatory. 

The liver is mobilized fully and eholeeysteetomy 
is performed. The lobar hepatie artery is ligated 
initally. Choleeysteetomy enhances exposure of the 
hilar vaseulature. The right hepatie artery generally 
traverses the triangle of Calot. The perieholedoehal 
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lymph nodes are excised to further expose the bile 
duet, portal vein, and hepatie artery. For a right 
lobectomy, the right lateral aspeet of the hepato
duodenal ligament is ineised longitudinally just 
posterior to the bile duct (Fig. 71-7). The hepatie 
arteries are always found lateral to the eommon 
hepatie duet, at the point where they enter the liver 
parenehyma. The left hepatie artery is approaehed 
through the lesser sac, after division of the gastro
hepatic omentum, through the left lateral aspeet of 
the hepatoduodenalligament. The main left hepatie 
artery is generally found just inferior to the base of 
the round ligament as it enters the left lobe between 
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segments 3 and 4 (Fig. 71-8). An accessory left 
hepatic artery, arising from the left gastric artery, 
always courses through the gastrohepatic omenturn 
and is often divided during division of the gastro
hepatic omenturn. Lymphatic vessels around the 
hepatic arteries are ligated prior to division to 
reduce postoperative lymph drainage. Regardless 
of whether a right or a left lobectomy is being 
performed, the artery supplying the lobe of resection 
is occluded temporarily while the artery to the op
posite lobe is palpated to ensure patency of the 
arterial supply to the liver remnant. Once appro
priately confirmed, the lobar artery is doubly liga ted 
with heavy silk and divided (Fig. 71-9). 

The bile duct is retracted anteriorly with a vein 
retractor to expose the portal vein bifurcation. Again, 
the right portal vein is exposed from the right of the 
hepatoduodenal ligament, and the left portal vein 
is exposed from the left of the hepatoduodenalliga
ment. The main left portal vein branch always 
bifurcates from the right main branch at approxi
mately 90° and courses anterolaterally. The two 
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major branches of the right portal vein (anterior and Fig. 71-10 
posterior) may arise separately without a common 
trunk, resulting in a portal vein trifurcation. The 
appropriate lobar portal vein branch is freed from 
surrounding lymphoareolar tissue and is liga ted 
with a vascular stapler or a running vascular suture 
after division betweendamps (Figs. 71-BB and 71-
9B). A simple ligature is not used on the portal vein 
because ligature dislodgement risks life-threatening 
hemorrhage. A clear line of vascular demarcation 
along the principal liver plane between lobes con
firms appropriate and complete lobar ligation (Fig. 
71-10). 

After the afferent vessels are controlled, the he
patic veins are approached. During a right 1 Jbectomy, 
multiple small short hepatic veins between the in
ferior vena cava and segments I, 6, and 7 are liga ted 
as the liver is retracted anteriorly and to the left 
(Fig. 71-11). Ligation starts infrahepatically and 
proceeds cephalad. Occasionally a large, right in
ferior hepatic vein enters the inferior vena cava from 
the posterior aspect of segment 6. Staple or suture 
closure for seeure ligation is preferred. 

Fig. 71-11 
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To expose the main right hepatic vein, the re
trocaval ligament bridging segments 1 and 7 is 
divided (Fig. 71-12). A moderate-sized vein fre
quently traverses the ligament and requires ligation. 
The main right hepatic vein is then dissected from 
the inferior vena cava and liver. Unless a large 
tumor precludes access, the right hepatic vein can be 
transected with a vascular stapler (McEntee and 
Nagorney) and the parenchymal side liga ted with a 
running vascular silk suture before parenchymal 
transection (Fig. 71-13). Alternatively, the right 
hepatic vein may be ligated as the final step of a 
formal lobectomy after parenchymal transection. 

During lejt lobectomy, ligation of the main left 
hepatic vein, which frequently joins the middle he
patic vein, is deferred until parenchymal transection 
is complete because extrahepatic exposure is gen
erally not feasible. Short, direct, hepatic veins be
tween the inferior vena cava and segment 1 (caudate 
lobe) are liga ted initially from the right of the he
patoduodenalligament until segment 1 is mobilized 
inferiorly (Fig. 71-14). As the veins are ligated 
and divided, segment 1 can be retracted anteriorly 
and the remainder of the hepatic veins between the 
inferior vena cava and caudate lobe can be divided 
safely. Division of the retrocaval ligament from the 
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left side of the inferior vena cava allows complete 
mobilization of segment I. 

The parenchyma is transected on the line of vas
cular demarcation along the principal plane by finger 
fracture, cautery, or ultrasound aspirator (Fig. 71-
15). Bile ducts or vessels that require ligature are 
clipped on the resection side of the liver and are 
liga ted on the remnant side to reduce artifact image 
distortion on postoperative follow-up CT scans. 
The middle hepatic vein is liga ted during the pa
renchymal phase as encountered. As the hilus is 
approached, the bile ducts to the lobe being resected 
are exposed. Again, ligation is performed only when 
patency of the remaining lobar duct can be assured. 
Sm aller ducts to segment 1 should be sought pos
terior to the main ductal conftuence and liga ted if 
encountered. Next, the parenchyma of the caudate 
process, or that liver substance between the posterior 
aspect of the portal vein and the inferior vena cava, 
is transected to expose the anterior surface of the 
inferior vena cava. Parenchymal transection along 
the principal plane continues until the main hepatic 
veins are encountered. If the major hepatic vein 
has been ligated, the lobe is simply removed (Fig. 
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Fig.71-16A 

Fig.71-16B 

71-16a). If not, the hepatic veins are clamped or 
divided with a vascular stapler. Injlow vascular oc
clusion is frequently employed du ring parenchymal transection 
to reduce intraoperative hemorrhage. Hemostasis and bile 
stasis are obtained. Large interlocking parenchymal 
liver sutures are avoided. Fig. 71-16b illustrates 
the appearance of the hepatic remnant after right 
hepatic lobectomy. A suction drain is placed ad
jacent to the transected liver surface and bought 
out dependently through the abdominal wall. Oc
casionally the divided falciform is reapproximated to 
prevent torsion of the liver remnant and postopera-

tive vascular compromise. The omentum is not at
tached to the parenchyma. The abdomen is closed in 
a standard fashion. 

Postoperative Care 

Postoperative care gene rally involves appropriate 
fluid administration. The addition of albumin to 
standard crystalloid solutions will reduce postopera
tive weight gain and maintain adequate urine out
put. Most major liver resections are associated with 
mild acidosis and coagulation abnormalities. Neither 
acid-base abnormalities nor coagulation deficits are 
treated postoperatively unless they cause clinically 
significant symptoms. Nasogastric intubation is con
tinued overnight to prevent risk of aspiration. Epi
dural analgesia postoperatively markedly improves 
pulmonary function and pain control and is em
ployed frequently. 

Postoperative Complications 

The major complications of hepatic resection are 
hemorrhage, biliary fistula, intra-abdominal infec
tion, and liver failure. All complications are best 
treated by careful intraoperative prophylaxis. He
mostasis is secured meticulously, as is bile stasis. 
Hepatic insufficiency is treated as clinically indi
cated. Hepatic failure may require orthotopic liver 
transplantation. 
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72 Concept: Which Operations 
for Pancreatic Cancer? 

Resection versus Bypass 
In past decades the mortality rate of pancreatic 
resection ranged between 20% and 40%. Since the 
mortality rate far exceeded the incidence of 5-year 
survival, it could reasonably be argued that the re
sults ofbypass procedures were superior to resection. 
For the period 1952-1973, Aston and Longmire 
lost 13.8% of 65 patients undergoing a Whippie 
resection. But those patients undergoing surgery 
from 1963 to 1973 had a mortality rate of only 5.1 %. 
van Heerden et al. experienced a 4.3% mortality in 
aseries of total pancreatectomies. Barton and 
Copeland reported a 2.3% mortality for 44 Whippie 
operations for ampullary carcinoma. 

Reports of the mortality after partial pancreato
duodenectomy in the past few years have demon
strated a dramatic decline. Trede, Shwall, and 
Saeger encountered no hospital deaths in 118 pan
creatic resections performed between 1985 and 1990. 
Crist et al. noted a 24% mortality in patients oper
ated upon from 1969 to 1980, while those undergoing 
surgery between 1981 and 1986 experienced a 2% 
mortality rate. Miedema and associates at the Mayo 
Clinic opera ted upon 279 patients between 1980 and 
1989 with a 4% postoperative death rate. 

Patient survival following pancreatoduodenec
tomy has also shown a distinct improvement in the 
past decade. Cameron et al. in 1991 reported an 
actuarial 5-year survival of 19% following resection 
of carcinoma of the pancreatic head in 89 cases. 
Trede and associates reported a 24% 5-year ac
tuarial survival among 130 patients following resec
tions for ductal adenocarcinoma of the pancreas. 

Since the average mortality rate for a palliative 
bypass procedure in pancreatic carcinoma is 10%-
20% (Brooks, 1983), which far exceeds that ofpan
creatic resection when the latter is performed by an 
experienced team, we believe that any patient whose 
tumor can be encompassed by surgical means should 
undergo resection. We have noted, together with 
Child, Hinerman, and Kauffman, with Wilson and 
Block, and with others, that even in patients who are 
not cured by resection, pancreatectomy provides a 
considerably greater degree of palliation, especially 
of pain, than does a bypass operation. 

Contraindications to resection include distant 
metastases, peritoneal seeding, invasion of the root 
of the mesentery and metastases to distant lymph 
nodes (e.g., at the celiac axis). A minor degree of 
invasion of the portal vein or the middle colic vessels 
does not contraindicate resection. 

Which Bypass Operation? 
Because patients with inoperable pancreatic cancer 
are usually in the poor-risk category and cannot 
withstand any serious postoperative complication, 
the bypass procedure must be selected with care. 
Operations involving anastomoses to the duodenum 
are contraindicated because a leak is often fatal in 
these patients. Using the gallbladder to bypass a 
malignant obstruction may be short-lived because 
the tumor may grow up the CBD and occlude the 
cystic duct. Our preference in this category of pa
tients is an anastomosis between the end of a Roux
en-Y segment of jejunum and the side of the dilated 
hepatic duct. 

Because the Roux-en-Y jejunojejunostomy is ac
complished by a stapling technique that takes only 
1-2 minutes of operating time, the Roux-en-Y tech
nique can be accomplished expeditiously. It has the 
additional advantage that leakage of bile from this 
type of anastomosis is not a serious complication if a 
drain has been inserted at the time of surgery (see 
Chap.68). 

Because 15%-30% of patients with inoperable 
carcinoma of the head of the pancreas will experi
ence obstruction of the duodenum before they die of 
cancer, we routinely perform a gastrojejunostomy to 
the Roux-en-Y loop in order to prevent this late com
plication. The gastrojejunostomy, too, is performed 
by a stapling technique to the greater curvature side 
ofthe gastric antrum. The gastrojejunostomy should 
be located 50-60 cm from the hepaticojejunostomy. 
Our mortality rate from this procedure has been one 
death in 64 Roux-en-Y hepaticojejunostomies. 
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Total versus Partial 
Pancreatoduodenectomy 
(Whippie) 
There are several reasons why one would feel that 
total pancreatectomy is a safer operation than is a 
Whipple. Removing the entire pancreas avoids 
the possibility of postoperative acute pancreatitis as 
well as the possibility that the patient will develop a 
leaking pancreaticojejunal anastomosis. The latter 
complication is responsible for many of the lethal 
results following pancreatoduodenectomy. Unfor
tunately the operative mortality following total pan
createctomy has not been lower than that wh ich 
follows partial pancreatoduodenectomy. 

Also, the diabetes that follows total pancreatec
tomy tends to be "brittle" and difficult to manage in 
about 25% of patients. Death from hypoglycemia 
has been reported as long as 4 years following opera
tion when the patients do not exhibit continued 
alertness to diabetic control. 

In addition to the difficulties that patients experi
ence with diabetes following total pancreatectomy, 
there is also the problem of dealing with the complete 
absence of the exocrine secretions of the pancreas. 
Although there are good substitutes for the pan
creatic enzymes available, they require daily lifelong 
medication and are expensive. 

Recent studies have, in fact, failed to demonstrate 
any better results following total pancreatectomy 
than the Whipple pancreatoduodenectomy (War
shaw and Castillo; van Heerden and associates). For 
this reason, most pancreatic surgeons have aban
doned the total pancreatectomy except for special 
cases. The hypothesis that a more extensive opera
tion would result in improved survival is not sup
ported by data. It also appears that patients with a 
soft pancreatic remnant and a small pancreatic duct 
do not require a total pancreatectomy in any sig
nificant number of cases for the purpose of prevent
ing leakage from the pancreatojejunal anastomosis. 
Invaginating the pancreatic remnant into the lumen 
of the jejunum appears to be effective without re
quiring total pancreatectomy. 

Fortner, Kim, Cubilla, and associates have 
described a very radical total pancreatectomy that 
includes the resection and reanastomosis of the 
superior mesenteric artery and vein. As yet, there are 
inadequate data to support the use ofthis procedure. 

Distal Pancreatectomy 
Distal pancreatectomy is indicated and may be 
curative in cases of localized cystadenocarcinoma 

and malignant insulinoma. On the other hand, for 
duct cell carcinoma of the pancreatic tail, distal 
pancreatectomy has resulted in no known 5-year 
survivors. However, in some cases resection may 
produce excellent palliation. 

Is Biopsy N ecessary? 
When a Whipple pancreatoduodenostomy is inad
vertently perfarmed for chronic pancreatitis, the 
mortality rate is low because the thickened pancreas 
and pancreatic duct take sutures quite well and thus 
minimize the incidence of postoperative anastomotic 
leakage. Also, the postoperative disability is minimal 
because removing the head of the pancreas does not 
produce diabetes in patients who do not already 
suffer from this condition. On the other hand, if total 
pancreatectomy is done in error, the resulting dis
ability may be a brittle form of diabetes. In any case, 
we believe that prior to pancreatectomy, a serious 
attempt should be made to confirm the diagnosis of 
malignancy. Needle aspiration of the tumor during 
laparotomy should be carried out. Staining of this 
aspirate for cytological study is a safe means of 
obtaining a histological diagnosis. When these pro
cedures fail, a scalpel or Travenol needle biopsy may 
be successful. 

In so me cases an experienced pancreatic sur
geon may make the diagnosis of carcinoma on the 
basis of marked enlargement of the pancreatic duct 
accompanied by a thin-walled dilated CBD and 
gall bladder. 

Pancreatectomy as a Palliative 
Procedure 
Although pancreatectomy for cancer is generally 
performed only when there are prospects for cure, 
this operation does in fact provide better palliation 
than any other. In agreement with Child and associ
ates, "we are convinced that death from metastatic 
disease is more humane than death with a pain
ful cancer in place which infiltrates the aorta and 
regional nerves." A number of patients following 
pancreatectomy far cancer have survived from 2-5 
years without suffering the unrelenting back pain 
characteristic of this disease. Death generally ensues 
from liver metastases. Consequently, a surgical team, 
whose mortality rate is at or below 5%, should be 
aggressive in performing pancreatectomy whenever 
the lesion is technically resectable and if there are no 
distant metastases. 
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73 Partial Pancrea tod uodenectomy 
(WhippIe) 

Indications 

Carcinoma of ampulla 

Periampullary and duodenal carcinoma 

Carcinoma of the distal common bile duct (CBD) 

Islet cell carcinoma of pancreatic head 

Duct cell carcinoma of pancreatic head 

Chronic pancreatitis with intractable pain 

Contraindications 
Distant metastases (liver) 

Distant lymph node metastases (celiac axis) 

More than minimal invasion of portal vein, superior 
mesenteric vessels, or root of small bowel mesentery 

In the absence of a surgical team experienced in 
pancreatoduodenectomy, when a patient suffering 
from obstructive jaundice has been found to have 
operable ampullary or pancreatic cancer, refer the 
patient elsewhere. 

Preoperative Care 
Correct hypoprothrombinemia with vitamin K. 

Accomplish nutritional rehabilitation, if necessary. 

Ifthe patient's serum bilirubin exceeds 20 mg/dl, the 
operative mortality rate will be increased. In these 
cases, preoperative decompression of the biliary 
tract is advocated by some surgeons. One method 
of accomplishing this is to have an experienced 
radiologist insert into the dilated hepatic ductal 
system a percutaneous drainage catheter (Denning, 
Ellison, and Carey). This catheter is attached to a 
drainage bag for aperiod of 3-6 weeks, during 
which the bilirubin level will recede. Alternatively, 
a stent can usually be inserted into the CBD and 
through the obstruction after endoscopic papillo
tomy. Norlander, Kalin, and Sunblad, after es tab
lishing preoperative percutaneous transhepatic 
drainage in 58 patients with jaundice due to cancer, 
doubted that this procedure benefited these patients. 
There is no evidence that preoperative biliary 
drainage should be performed in patients whose 
serum bilirubin is markedly elevated. 

Perform diagnostic procedures as described below. 

Prescribe perioperative antibiotics. 

Pass nasogastric tube. 
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Special Diagnostic Procedures in 
Obstructive Jaundice 
After determining the liver chemistry profile in 
patients suspected of having obstructive jaundice, 
order a sonogram or CT scan of the pancreas and 
bile ducts. Sonography will generally reveal whether 
the bile ducts are dilated, whether there are calculi 
in the gallbladder, and whether the head of the 
pancreas is enlarged. 

Patients who present with a clinical picture of 
cholangitis (chilis, fever, jaundice, and pain) and 
whose sonogram reveals gallbladder calculi together 
with an enlarged common bile duct are eligible for 
cholecystectomy and choledocholithotomy without 
further study. Alternatively, endoscopic papillotomy 
with extraction of the common bile duct stones 
followed 2 days later by laparoscopic cholecystec
tomy will also alleviate this pathology. 

If the sonogram reveals dilatation of the intra
hepatic ducts with no visualization of the common 
hepatic duct or common bile duct, the indicated 
diagnosis is a Klatskin cholangiocarcinoma at the 
bifurcation ofthe hepatic ducts. Confirrnation should 
be obtained by a percutaneous transhepatic cho
langiogram (PTC) in order to identify the proximal 
extent of this tumor. 

If the sonogram reveals dilatation of the intra
hepatic and extrahepatic ducts down to the duode
num, in the absence of biliary calculi, the indicated 
diagnosis is a periampullary carcinoma or a car
cinoma of the head of the pancreas. Obtain a com
puted tomographic (CT) scan, which will reveal a 
tumor of the head of the pancreas in about 80% of 
patients suffering from this condition. Dilatation of 
the pancreatic duct constitutes additional evidence 
in favor of this diagnosis. No further diagnostic 
studies are necessary prior to definitive treatment 
when the combination of a pancreatic mass and 
dilated pancreatic ducts is seen on the CT scan. 

If the CT scan shows no mass in the head of the 
pancreas, but the pancreatic duct is dilated, one may 
suspect a carcinoma of the ampulla. Endoscopy in 
these patients may be helpful because an endoscopic 
biopsy may provide histological confirrnation of the 
diagnosis of ampullary carcinoma. Obtaining this 
information preoperatively can be helpful to the 
surgeon. The preoperative CT scan may on occasion 



demonstrate evidence of metastatic disease in the 
celiac lymph nodes or in the liver. We prefer to 
explore most patients with periampullary or pan
creatic head carcinoma for several reasons. First, the 
hepaticojejunostomy Roux-en-Y operation elimi
nates the problem of obstructive jaundice in patients 
with inoperable pathology, gene rally for the remain
der of their lifespan. Second, our operative mortality 
for this operation is less than 2%. Third, it provides 
an opportunity to perform a pancreatoduodenec
tomy for possible cure of the malignancy in those 
patients who are resectable. Five-year survival rates 
for ampullary carcinoma have been reported to 
approach 40%, and in cases of carcinoma of the 
pancreatic head, Cameron and also Trede reported 
survival rates approaching 20%. Also, if the sur
geon's mortality rate for pancreatoduodenectomy 
can be kept below 5%, this provides the best mode 
available for palliative management of pancreatic 
carcinoma. Finally, the palliative efficacy of intra
operative insertion of radioactive palladium seeds 
(brachytherapy) into moderate size inoperable 
cancers of the pancreas has been impressive to us in 
early studies. We reserve the insertion of biliary 
stents by the percutaneous transhepatic route or via 
endoscopic papillotomy for patients with peri
ampullary and pancreatic carcinoma whose life 
expectancy is a matter of several months. 

Assuming the availability of a surgeon experi
enced in radical pancreatic surgery, Tompkins, 
Aizen, Saunders et al. suggest that "if ultra sound 
shows a dilated ductal system in a jaundiced patient 
who is a satisfactory operative risk, the patient be 
taken to surgery where definitive diagnosis and treat
ment may be carried out." 

Preoperative angiography is often performed prior 
to pancreatectomy, since it is helpful for the surgeon 
to know in advance if his patient has an anomalous 
hepatic artery that originates at the superior mesen
teric artery. Lacking this information, the surgeon 
runs an increased risk of damaging the anomalous 
artery during the pancreatic dissection. Angiography 
of the celiac axis may reveal that the portal vein or 
the splenic artery or vein are completely occluded by 
tumor, in which case it is very likely that the lesion is 
inoperable. In cases of this type, it may be desirable 
to biopsy the pancreas under radiographic control 
with a percutaneous needle. Cytological study of the 
needle aspirate is often diagnostic of cancer. This 
may obviate the need for surgery. 

Pitfalls and Danger Points 
Intraoperative hemorrhage 

Trauma to or inadvertent ligation ofsuperior mesen-
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teric artery or vein, an anomalous hepatic artery, or 
the portal vein 

Failure of pancreaticojejunal anastomosis with 
leakage 

Failure of choledochojejunal anastomosis with 
leakage (rare) 

Postoperative hemorrhage 

Postoperative sepsis 

Postoperative acute pancreatitis 

Postoperative marginal ulcer with gastric bleeding 

Operative Strategy 
Avoiding and Managing 
Intraoperative Hemorrhage 
The greatest risk of major intraoperative hemor
rhage occurs when the surgeon is dissecting the 
portal vein away from the neck of the pancreas. This 
is especially true when an inexperienced pancreatic 
surgeon has misjudged the resectability of a carcino
ma of the pancreas. In this case, while injudiciously 
trying to separate the portal vein from an invading 
carcinoma, he can produce a major laceration at 
a time when he has not yet achieved adequate 
exposure of the portal vein. Freeing the portal vein is 
the most dangerous step in this operation. Tempor
ary control ofhemorrhage is gene rally possible in this 
situation if the surgeon will compress the portal and 
superior mesenteric veins against the tumor by pass
ing his left hand behind the head of the pancreas. 

Next, an experienced assistant will have to divide 
the neck ofthe pancreas anterior andjust to the left 
of the portal vein. In some cases, it will be necessary 
to isolate and temporarily occlude the splenic, the 
inferior mesenteric, the superior mesenteric, the 
coronary, and the portal veins in order to achieve 
proximal and distal control. If tumor has indeed 
invaded the portal vein, then a patch or a segment of 
vein may have to be excised, to be replaced by a 
saphenous vein patch or, in some cases, a vein graft. 
An end-to-end anastomosis of the portal to the su
perior mesenteric vein is possible when the segment 
to be resected is short. To replace longer segments of 
resected portal vein, interpose a saphenous vein 
graft. Ligating the portal vein is often fatal unless the 
superior mesenteric vein is preserved and is free to 
drain into the intact splenie, and then into the shoTt gastTic 
veins. We know of no 5-year survivals in patients 
whose tumor has invaded the portal vein. 

Avoiding Postoperative Hemorrhage 
Braasch and Gray (1977) in a review of279 Whip pie 
operations noted that postoperative hemorrhage, 
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either from the operative site or the gastrointestinal 
tract, occurred in 11 % of their patients. Among 
patients who developed postoperative hemorrhage, 
58% died. This complication must be regarded as 
preventable. Postoperative hemorrhage sterns from 
one of the four following causes: (1) stress ulcer; (2) 
gastrointestinal marginal ulcer; (3) digestion of the 
retroperitoneal blood vessels by combined leakage of 
both bile and pancreatic juice; or (4) inadequate 
ligature of the innumerable blood vessels divided 
during surgery. 

With respect to stress bleeding, it is important to 
treat the postoperative pancreatectomy patient with 
an H 2 blocker, so that the intragastric pH will not go 
below the level of 5.0. Frequent determinations of 
the gastric pH by aspirating the nasogastric tube 
will determine the dosage of therapy required in 
each case. This is identical with the routine followed 
in an Intensive Care Unit for surgical patients who 
are at risk of developing stress bleeding. This therapy 
is very effective in preventing bleeding from stress 
ulcers. 

To prevent a postoperative marginal ulcer, which 
follows the Whippie operation in 6% of cases (Grant 
and Van Heerden), either perform a vagotomy plus 
antrectomy or remove at least 65% -75% of the 
stornach. Of these two methods, Scott, Dean, Parker 
et al. demonstrated the superiority of vagotomy in 
these cases. Preservation of the pylorus may itself 
reduce the incidence of postoperative ulcers. 

Hemorrhage secondary to the digestion of retro
peritoneal tissues by activated pancreatic juice is 
best prevented by observing the operative strategy 
(outlined below) aimed at preventing leakage from 
the pancreatic anastomosis. 

Hemorrhage that results from a ligature slipping 
off the gastroduodenal or right gastric artery is a 
result of careless operative technique. During pan
createctomy, carefully skeletonize each of these two 
arteries prior to ligating them. Nonabsorbable liga
ture material should be used and an adequate stump 01 
vessel must be lift distal to the ligature to prevent slipping. 
The same principles apply to the branches of the 
portal and superior mesenteric veins. 

A voiding Leakage from the 
Pancreaticojejunal Anastomosis 
Failure of the pancreaticojejunal anastomosis has in 
our experience been the most common serious tech
nical complication of pancreatoduodenectomy. As 
no ted by Braasch and Gray (1977), failure of the 
anastomosis is more common (25%) in patients who 
have carcinoma ofthe distal portion ofthe CBD or of 
the duodenum because many ofthese patients do not 

develop obstruction of the pancreatic duct, which 
is frequently accompanied by so me degree of pan
creatitis. Both obstruction and pancreatitis produce 
thickening of the pancreatic duct and the pancreatic 
parenchyma. In the absence of this thickening, sew
ing a small thin-walled duct to thejejunum produces 
a high failure rate. Some authors (Child, Hinerman, 
and Kauffman) feel that invagination of the pancre
atic stump into the end ofjejunum is superior to the 
mucosa-to-mucosa anastomosis. When a small duct 
and a soft pancreatic parenchyma are encountered, 
some surgeons consider that total pancreatectomy 
might be the safest alterantive, even though it will 
produce postoperative diabetes. This option is rarely 
needed. If the patient has a soft pancreas and a 
pancreatic duct that is not markedly enlarged, do 
not try to construct a duct-to-mucosa anastomosis. 
Rather, invaginate the pancreatic remnant into the 
lumen of the jejunum for a depth of at least 2 cm 
with two layers of sutures, as described later in this 
chapter. This will minimize the number of leaks 
from the pancreaticojejunal anastomosis, according 
to Rossi and Braasch. When the remaining pancreas 
is thickened with fibrosis and the duct has been 
markedly enlarged by the chronic obstruction, care
ful construction of an anastomosis between the pan
creatic duct and the jejunal mucosa has a high 
likelihood of success. Rossi and Braasch insert a 
sm all catheter into the pancreatic duct in most pa
tients and then lead the catheter through a puncture 
wound in the wall of the jejunum, and then out 
through the abdominal wall in order to drain the 
pancreatic secretions away from the healing anas
tomosis into a drainage bag. When we use this type 
of drainage, we leave the catheter in at least 2 weeks. 

If a leak of pancreatic juice does occur, it is 
important to have in place an adequate number of 
drains in the area ofthe anastomosis. Leakage ofpure 
pancreatic juice, which has not been activated, will 
not damage the surrounding tissues, and the pan
creatocutaneous fistula will generally elose spon
taneously without damaging the patient. On the 
other hand, if leakage from the pancreaticojejunos
tomy is accompanied by simultaneous seepage of 
bile into the same region, the pancreatic tryptic 
ferments become activated and begin to digest the 
surrounding retroperitoneal tissues. This produces 
sepsis and hemorrhage, complications that con
stitute the chief causes of death following pancreato
duodenectomy. Consequently, every attempt should 
be made to divert the ftow ofbile from the area ofthe 
pancreaticojejunostomy. This may help prevent the 
bile from reftuxing up into the pancreaticojejunal 
anastomosis. 



Treating a Pancreatic Fistula by 
Removing the Pancreatic Stump 
When a patient suffers a pancreatocutaneous fistula 
that leaks clear pancreatic juice, only expectant 
therapy is necessary. If after a few days the clear, 
watery secretion turns green, indicating the admix
ture of bile with the pancreatic juice, the situation is 
much more serious. A major leak ofbile and pancre
atic juice carries with it a high mortality rate. If 
the patient's condition begins to deteriorate despite 
adequate drainage, serious consideration should be 
given to exploring the patient and removing the rem
nant ofpancreas together with the spleen. Although 
Braasch and Gray (1977) state that such a procedure 
is extremely hazardous, we performed this procedure 
successfully on one occasion without much difficu1ty. 
Under certain conditions converting the Whippie 
operation into a total pancreatectomy can constitute 
a lifesaving operation. Trede and Schwall reported 
success with this reoperation. 

A voiding Postoperative 
Marginal Ulcer 
As mentioned above, preventing a marginal ulcer 
following pancreatectomy requires the excision of 
65%-75% of the stomach or the combination of 
vagotomy with antrectomy in order to reduce the 
gastric acid output. We prefer vagotomy and antrec
tomy, as do Scott and associates. Alternatively, pre
serving the an trum and the pylorus as described by 
Traverso and Longmire does not cause a significant 
number of postoperative ulcers. 

Avoiding Trauma to an Anomalous 
Hepatic Artery Arising from the 
Superior Mesenteric Artery 
Braasch and Gray (1976) point out that in 20% of 
200 cadaveric dissections performed by Michels, the 
superior mesenteric artery gave rise either to the 
common hepatic artery or to the right hepatic artery. 
In most cases, these anomalous hepatic arteries fol
low a course from the superior mesenteric artery 
posterior to the pancreas into the hepatoduodenal 
ligament. Proper anatomical dissection of the su
perior mesenteric vessels away from the superior 
uncinate process with alert palpation 01 the posterior 
pancreas by the surgeon will avoid traumatizing the 
anomalous hepatic artery. In 1% of the cases in the 
anatomical study, the common hepatic artery arose 
from the superior mesenteric and passed through the 
head of the pancreas on its way to the liver. In the 
1% of patients in whom this anatomical condition 
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tomy contraindicated. Preoperative angiography to 
delineate the hepatic arterial supply will help the 
surgeon avoid injuring these anomalous vessels. 

Operative Technique 
Incision 
Make a midline incision from the xiphoid to a point 
10 cm below the umbilicus. 

Evaluation of Pathology 
If tissue has not been obtained preoperatively by 
gastroduodenoscopy for the positive histologica1 
diagnosis of cancer, then an attempt may be made to 
biopsy the tumor at operation prior to proceeding 
with pancreatectomy. Divide the omentum between 
hemostats to expose the anterior surface of the pan
creatic head (Fig. 73-1). If a stony-hard area of tu
mor is visible on either the anterior or the posterior 
surface of the pancreas, shave the surface of the 
tumor with a scalpel or remove a wedge of tissue. If 
the tumor appears to be deep, insert into the tumor a 
No. 22 needle on a lO-ml syringe containing 4-5 ml 

exists, Braasch and Gray (1976) consider pancreatec- Fig. 73-1 
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Fig. 73-2 

j 

-
Fig. 73-3 

of air; aspirate; expel the sam pie on a sterile slide; 
spray the slide prompt!)! with a fixation solution and 
submit the slide for immediate cytological study. In 
most cases we have found cytological examination of 
smears prepared after thin needle aspiration to be 
both safe and accurate. Earnhardt reported a 90% 
sensitivity on a 0% false positive experience with 
fine needle cytology used intraoperatively to diag
nose pancreatic cancer. If this is not confirmatory for 
cancer, perform the biopsy with a Travenol Tru-cut 
needle. If possible, pass a Travenol needle through 
both walls of the duodenum on its way to the pan
creas. This technique helps avoid a postoperative 
pancreatic fistula. When lesions of the distal common 
duct are suspected, obtain a tissue sampie by passing 
a small curette through a cholodochotomy incision 
and scrape the region of the suspected malignancy. 
Choledochoscopy is an excellent means of obtaining 
a biopsy of common duct tumors. If a tumor is palpa
ble in the region of the ampulla, make a longitudinal 
or oblique duodenotomy incision over the mass and 
excise a sampie under direct vision. Close the duo
denotomy. Discard all instruments that have come 
into contact with the tumor during the biopsy and 
redrape the field. 

Ifpreoperative X-ray visualization ofthe CBD has 
not been accomplished by transhepatic cholangi
ography or ERCP, a cholangiogram or choledo
choscopy may be indicated to rule out an impacted 
common duct stone as the cause of the patient's 
jaundice. 

Next, evaluate the lesion for operability. Check 
for metastatic involvement of the liver, of the root 
of the small bowel mesentery, and of the lymph 
nodes at the celiac axis. Metastasis to a lymph node 
along the gastrohepatic or the gastroduodenal artery 
adjacent to the malignancy does not contraindicate 
resection. 

Invasion of the superior mesenteric or the portal 
vein is the most common contraindication to resec
tion. Although it is possible to resect a small segment 
of these veins, and to replace it with a vein patch or a 
vein graft, the finding that the tumor invades these 
structures is a contraindication to pancreatectomy. 

Determination of Resectability; 
Dissection of Portal and Superior 
Mesenteric Veins 

Perform an extensive Kocher maneuver by incising 
the peritoneal attachment (Fig. 73-2) along the 
lateral portion ofthe descending duodenum. It is not 
always necessary to liberate the hepatic ftexure of 
the colon to accomplish this maneuver. Insert the 
left index finger behind a lateral duodenal ligament 



which attaches the descending duodenum to the 
fascia ofGerota. Divide this ligament over the index 
finger and cOlltinue this line of dissection toward the 
third portion of the duodenum as far as the point 
where thesuperior mesenteric vein crosses the trans
verse duodenum (Fig. 73-3). Excessive upward 
traction on the duodenum and pancreas may tear 
the superior mesenteric vein; so caution is indicated. 
Continue liberating the duodenum superiorly as far 
as the foramen of Winslow. 

If the head of the pancreas is replaced by a 
relatively bulky tumor, it would be difficult to expose 
the superior mesenteric vein. In such cases, after 
dividing the omentum to expose the anterior surface 
of the pancreas, identify the middle colic vein and 
trace it to its junction with the superior mesenteric 
vein (Fig. 73-4). Although this junction may be 
hidden from view by the neck of the pancreas, one 
can generally identify the superior mesenteric vein 
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without difficulty by following the middle colic vein. 
Gentle dissection is important in this area as there 
are often large fragile branches joining both the mid
dIe colic and the superior mesenteric veins with the 
inferior pancreaticoduodenal vein. If these branches 
are tom, control of bleeding behind the neck of the 
pancreas will be difficult. 

In the course of this dissection, one can decide 
whether there is gross invasion of the vena cava or of 
the superior mesenteric vein, either of which con
traindicates resection. 

Identify the hepatic artery medial to the lesser 
curvature of the stomach after incising the filmy 
avascular portion of the gastrohepatic omentum. 
Incise the peritoneum overlying the common hepatic 
artery and sweep the lymph nodes toward the speci
men. Continuing this dissection toward the patient's 
right will reveal the origin of the gastroduodenal 
artery. Dissect this artery free using a Mixter clamp 

Common hepatic a. 

L. gastric a. 
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Fig. 73-5 

Fig. 73-6 

(Fig. 73-5) and divide the vessel between two 
ligatures of 2-0 silk, leaving about 1 cm beyond the 
proximal tie to prevent the possibility of the ligature 
slipping off. Continue the dissection just deep and 
slightly medial to the divided gastroduodenal artery 
and identify the anterior aspect of the portal vein 
(Fig. 73-6). In the presence of carcinoma near 
the head of the pancreas thcrc are often numerous 
small veins superficial to the portal vein. Do not use 
Hemo.clips in this area because they will inadvertently 
be wiped away during the subsequent dissection and 
manipulation. Each vessel should be divided and 
ligated with 3-0 or 4-0 ligatures. 

After identifying the shiny surface of the portal 
vein, gently free this vein from the overlying pan
creas, using a peanut sponge dissector. If there is no 
invasion of the portal vein by tumor, there will be 
no attachment between the anterior wall of the 
portal vein and the overlying pancreas; thus a finger 
can be passed between this vein and the neck of the 
pancreas (Fig. 73-7). Occasionally, this is easier to 
accomplish by inserting the finger from below the 
pancreas, between the superior mesenteric vein and 
the overlying gland. With one finger inserted between 
the neck ofthe pancreas and the superior mesenteric 
vein, pass the other hand behind the head of the 
pancreas and try to determine if the tumor has 
invaded the uncinate process, the posterior side of 

a. 

~-'--~".---~~~~-----Slump of ligaled 
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the portal vein, or the superior mesenteric vessels. If 
all of the above conditions have been fulfilled, the 
tumor is probably resectable, and one may proceed 
now with the pancreatectomy. Execute this dissee
tion carefully since it is the most hazardous in the 
entire procedure. If the tumor has invaded the portal 
vein and the finger disseetion produces a lacera
tion of the vein, control of the hemorrhage will be 
extremely difficult. (See discussion above, in the 
section on Operative Strategy.) 

Continue the dissection of the hepatic artery by 
dividing and ligating the right gastric artery. Incise 
the peritoneum over the common hepatic artery as 
far as the porta hepatis. U moof and expose the 
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CBD and sweep the lymphatic tissue from the porta 
hepatis down to the specimen, thereby skeletonizing 
the hepatic artery and CBD. 

Cholecystectomy 
(See Chap. 60.) 

Identify the junction between the cystic and com
mon bile ducts in preparation for a cholecystectomy. 
Identify, ligate, and divide the cystic artery. Then 
dissect the gallbladder from its attachment to the 
liver from above down. When the gallbladder is free 
and is attached only by the cystic duct, apply a 3-0 
suture-ligature to the cystic duct and remove the 
gallbladder. 
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Encircle the common hepatic ductjust proximal to 
the point where it is joined by the cystic duct. Apply 
an occluding temporary ligature or clamp to the he
patic duct and divide it distal to the ligature or clamp, 
sweeeping lymphatic tissue toward the specimen. 

Vagotomy and Gastrectomy 
(See Chaps. 19 and 24.) 

With the lower portion of the sternum retracted 
upward and in a cephalad direction by means of 
either a Thompson or an Upper Hand retractor, 
expose the anterior surface of the abdominal esopha
gus. Using a Harrington or Weinberg retractor to 
elevate the left lobe ofthe liver, incise the peritoneum 
overlying the abdominal esophagus. With a peanut 
sponge dissector separate the esophagus from the 
crura of the diaphragm. When this has been accom
plished, encircle the abdominal esophagus with the 
index finger. Resect the anterior and posterior vagal 
trunks plus any other vagal branches that can be 
identified. 

Palpate the left gastric artery along the lesser 
curvature of the stornach. Identify a point about 
halfway between the esophagus and pylorus. Insert 
a large hemostat between the vascular pedicle and 
the lesser curvature of the stornach. Doubly liga te 
the left gastric pedicle by using 2-0 silk ligatures 
and divide these vessels, freeing the lesser curvature 
of the stornach. Now identify the gastroepiploic 
arcade on the greater curvature at a point approxi
mately opposite the point of division of the left 
gastric vessels. Ligate and divide this arcade vessel. 
This will accomplish approximately a 50% gas
trectomy. Divide the omenturn outside the arcade 
toward the head of the pancreas. 

N ow apply the T A-90 stapling device across the 
body of the stornach and fire the staples (see Fig. 
24-45). Use the 4.8-mm staples. Reapply the TA-90 
device about I cm cephalad to this line of staples 
and fire again (see Fig. 24-46). Then transect the 
stornach flush with the stapling device and remove 
the T A-90. Observe the staple line for bleeding 
points. These can generally be controlled by electro
coagulation. Apply a sterile rubber glove over the 
antrum ofthe stornach in order to avoid contamina
~ion from ~he everted gastric mucosa. Fix the glove 
In place wlth an umbilical-tape ligature. 

Division of Pancreas 
In patients with periampullary or distal CBD tumors 
there may be no obstruction of the pancreatic duct. 
Place the line of division of the pancreas 3 cm to the 
left of the superior mesenteric vessels. This willleave 
a remnant of pancreatic tail, which is suitable for 
implanting into the open end of the jejunum when 
the pancreatic duct is too small for a good anas
tomosis. If this method is elected, carefully free the 
neck and the body of the pancreas from the under
lying splenic vein by working from above and from 
below. A few small branches from the pancreas to 
the splenic vein may require division. 

After the neck and body of the pancreas have 
been elevated, apply a TA-55 stapler across the 
pancreas (Fig. 73-8a). Use 3.5-mm staples in most 
cases. Fire the stapling device and divide the pan
creas to the lejt of the stapling device (Fig. 73-8b). 
Identify the pancreatic duct and insert a plastic 
catheter into the duct to prevent its being occluded 
by sutures (Fig. 73-9). 

In patients who have an ampullary carcinoma 
that obstructs the pancreatic duct, the thickened and 
dilated duct, together with the secondary pancreatitis 
produced by this obstructiön, makes both the duct 
and the pancreas suitable for accurate suturing. The 
same technique of division is used. Generally, a 
suture-ligature will be necessary for a superior and 
for an inferior pancreatic artery in the pancreatic 
stump. 
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Fig.73-8a 

/ 

Fig. 73-8b 

Fig.73-9 
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Fig. 73-11 

Dissection of U ncinate Process 
Now retract the cut, stapled end ofpancreas as well 
as the divided stornach towards the patient's right. 
This will expose the anterior surface of the superior 
mesenteric and portal veins (Fig. 73-10). Two or 
three arterial branches of the superior mesenteric 
artery pass deep to the superior mesenteric vein and 
into the head of the pancreas. These are gene rally 
easy to identify. Divide and ligate each of them with 
3-0 silk. Several branches from the pancreas drain 
into the superior mesenteric vein from the patient's 
right. These are also divided and ligated. Thereupon 
the superior mesenteric vein may be gently retracted 
to the patient's left, revealing the superior mesenteric 
artery. The uncinate process may terminate at this 
point in some fibroareolar tissue, in which case this 
may be divided under direct vision. More often, a 
tongue ofuncinate process is attached to the posterior 
surface of the superior mesenteric artery. First pass 
the left hand behind the uncinate process to check 
aga in that there is no major anomalous hepatic artery coming 
from the superior mesenteric. Use the electroco
agulator to divide the uncinate process (Figs. 73-11 
and 73-12). Another convenient method is to apply 
a TA-55 stapler across the uncinate process prior to 
dividing it; this will achieve hemostasis if 3.5-mm 
staples are used. Be certain to avoid injuring the 
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superior mesenteric vein and artery. At the end of 
this dissection the gastric antrum, the duodenum, 
and the head of the pancreas will be attached only at 
the duodenojejunal junction (Fig. 73-13). 

Fig. 73-13 
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It is possible to save 10-12 minutes of operating 
time by applying a GIA stapler across the fourth 
portion of duodenum and by dividing the duodenum, 
thereby releasing the specimen from all ofits attach
ments. This willleave both the proximal and distal 
segments of divided duodenum closed by means of 
staples. This method avoids the necessity of dividing 
the proximal jejunal mesentery and of freeing the 
duodenojejunaljunction from the ligament ofTreitz. 
The stornach, hepatic duct, and pancreas can each 
then be anastomosed end-to-side to the jejunum. 
Most surgeons do free the duodenojejunal junction 
from the ligament of Treitz, divide the mesentery in 
this region, and divide the jejunurn a few centimeters 
beyond the ligament of Treitz. This procedure is 
described in the next paragraph. 

Dissection and Division of 
Proximal J ejunum 
Expose the ligament of Treitz under the transverse 
mesocolon and divide it so that the duodenojejunal 
junction is completely free. Pass the proximal 6-8 cm 
of jejunum behind the superior mesenteric artery 
and vein into the supramesocolic space. Then serially 
clamp, divide, and liga te each of the mesenteric 
branches from the superior mesenteric vessel to the 
proximal 6-8 cm ofthejejunum. This will release the 
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proximal jejunum. Unless it is planned to implant 
the pancreatic tail into the open end of jejunum, 
apply a TA-55 stapling device across the proximal 
jejunum and fire the staples (3 .5 mm). Then, using a 
scalpel, divide the jejunum flush with the stapler. 
Lightly electrocoagulate the everted mucosa and 
remove the stapling device . It is not necessary to 
invert this staple line with a row of sutures. Remove 
the specimen. 

Pancreaticojejunal Duct-to-Mucosa 
Anastomosis 

Pass 12-15cm of proximal jejunum through the 
aperture in the transverse mesocolon. Construct 
an end-to-side pancreaticojejunostomy along the 
antimesenteric aspect of the jejunum, beginning at 
a point about 3 cm from the staple line. Use inter
rupted 4-0 Prolene to suture the posterior capsule of 
the pancreas to the seromuscular layer of jejunum 
(Fig. 73-14) . Then make a small incision slightly 
larger than the diameter of the pancreatic duct (Fig. 
73-15). Approximate the pancreatic duct to the full 
thickness of the jejunal wall using interrupted 6-0 
Prolene sutures (Fig. 73-16). Wearing telescopic 
lenses with a 21/2 X magnification is helpful in 
assuring an accurate anastomosis. After the posterior 
half of this anastomosis has been completed, insert 
an 8-10F catheter into the pancreatic duct. Cut 
several side holes near the tip of the catheter. Thread 
the long end of the catheter into the jejunum. Make 
no holes in the catheter on the jejunal side of the 
anastomosis. The catheter will be brought out from 
the jejunum about 10 cm beyond this anastomosis 

Fig. 73-14 

Fig. 73-15 

and passed through a stab wound in the abdominal 
wall for drainage to the outside. Insert a 4-0 silk 
purse-string suture around the hole in the jejunum 
through which the catheter exits. Then complete 
the duct-to-jejunum aoastomosis with 6-0 Prolene 
sutures (Fig. 73-17). Carefully buttress the re
mainder of the pancreas ioto the anterior wall of 
jejunum with additional 4-0 sutures (Fig. 73-18). 
It is important to suture the catheter to the pancreas 
by means of a single 5-0 PG stitch; otherwise it 
is easily dislodged during subsequent steps of the 
operation. Also suture the jejunostomy site to the 
stab wound of the abdominal wall if possible. 

Fig. 73-16 
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Fig. 73-18 

Fig. 73-19a 
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Pancreaticojejunal Anastomosis 
by Invagination 
An alternative method of anastomosing pancreas to 
jejunum is to pass 2-3 cm of the pancreatic stump 
into the lumen. First insert a catheter into the pan
creatic duct as described above. Suture the catheter 
into the duct with fine Vicryl. Pass 3 cm of the 
pancreatic stump into the open proximal end of the 
jejunum. This is easily accomplished by inserting 
guide sutures at the superior and inferior margins of 
the anastomosis. Use 4-0 Prolene and insert the 
needle into the superior aspect of the jejunum 3 cm 
away from its proximal margin (Fig. 73-19a). 
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Fig. 73-19b 

Using the same needle, take a bite of the superior 
margin ofthe pancreas. Then return the same suture 
inside-out of the open end of the jejunum, emerging 
3 cm from the cut edge. Place an identical suture at 
the inferior margin of the jejunum and pancreas. By 
putting traction on these two sutures, the pancreas 
can be brought into the open end of the jejunu~. If 
the jejunum will not accommodate the pancreas 
because the pancreatic stump is too large, inject 
glucagon (I mg) intravenously to relax the jejunum. 
If the jejunum still cannot accommodate the pan
creatic stump after injection of glucagon, utilize the 
techniques described below where the pancreatic 
stump is invaginated into the jejunum through an 
incision in the jejunum along its antimesenteric 
margin. Now insert a catheter of appropriate width 
into the pancreatic duct and bring the cathether out 
of the jejunum through a small stab wound 6-8 cm 
distal to the pancreaticojejunal anastomosis. If a 
catheter is not used, then insert a 4-cm plastic tube 
into the pancreatic duct. About 1-2 cm should pro
ject beyond the cut edge of the duct. This will help 
prevent some of the sutures that will be used in 
creating the anastomosis from encompassing the 
duct and thereby occluding it. This tube will be 
ejected into the intestinal stream spontaneously at a 

Fig. 73-21 

later date. Now insert additional 4-0 Prolene sutures 
to fix the cut edge of the pancreas to the circumfer
ence of the jejunum (Fig. 73-19b). If the sutures 
are all inserted but not tied, this step can be accom
plished under direct vision to avoid damage to the 
pancreatic duct. When the sutures have all been in
serted, the pancreas is readjusted in its new location 
inside the jejunal lumen and each of the sutures is 
tied. A second layer of Lembert sutures is inserted 
from the proximal cut edge of the jejunum to the 
periphery of the pancreas in such fashion that the 
jejunal mucosa will be inverted (Fig. 73-20). 

Fig. 73-20 
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Fig. 73-23 
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Fig. 73-24 

Another method of intussuscepting the pancreatic 
stump into the jejunum is described beginning with 
Fig. 73-21. Using interrupted 4-0 Prolene or silk, 
insert stitches of the Lembert type approximating 
the pancreas to the jejunum at a point 2.5 cm from 
their proximal margins, as shown. After completing 
this seromuscular layer of sutures, insert a second 
layer approximating the proximal margin of the 
pancreas to full thickness of jejunum, as demon
strated in Fig. 73-22. Ifthe pancreatic duct is large 
enough, include the posterior wall of the pancreatic 
duct in the suture line as shown. The first layer in 
the anterior suture line is demonstrated in Fig. 
73-23. Use Lembert sutures to invert the mucosa 
of the jejunum into the parenchyma of the pan
creas. The final anterior row of sutures between 
the seromuscular coat of jejunum to the pancreas 
will complete the intussusception of the pancreas 
into the jejunum, as shown in Figs. 73-24 and 
73-25. 

Fig. 73-25 
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Fig. 73-26 

When the stump of the pancreas is too large to be 
invaginated into the lumen of the jejunum even after 
the administration of glucagon, another method may 
be employed. As shown in Fig. 73-26, elose the cut 
end of the jejunum with a TA-55 stapling device, 
generally using 3.8-mm staples. This need not be 

Fig. 73-27 

Fig. 73-28 

inverted by a layer of sutures. Approximate the cut 
edge of the pancreas to the antimesenteric border 
of the jejunum so as to complete an end-to-side 
anastomosis leaving 1-2 cm of jejunum hanging 
freely beyond the anastomosis. Insert 4-0 sutures of 
the Lembert type, approximating the seromuscular 

Fig. 73-29 



Fig. 73-30 

coat of the jejunum to the pancreas. The pancreatic 
sutures should be inserted about 1.5 cm away from 
its cut edge. When this layer is complete, make 
an in cis ion along the antimesenteric border of the 
jejunum slightly shorter than the diameter of the 
pancreas, as seen in Fig. 73-27. Then insert sutures 
between the posterior edge of the pancreas, taking 
the full thickness of the jejunum in interrupted fash
ion to constitute the second posterior layer. If the 
pancreatic duct is large enough, include the posterior 
wall of the pancreatic duct in the sutures (Fig. 
73-28). Again, use interrupted 4-0 sutures to 
approximate the anterior edge of the pancreas to the 
full thickness of the jejunum, as in Fig. 73-29. The 
final anterior layer of sutures will complete the 
invagination of the pancreas by approximating the 
anterior wall of the pancreas to the seromuscular 

Fig. 73-31 

coat of the jejunum, as in Fig. 73-30. Fig. 73-32 

Hepaticojejunal Anastomosis 
Before anastomosing the hepatic duct to jejunum, 
make a tiny stab wound in the anterior wall of the 
hepatic duct about 3 cm proximal to its cut end. 
Insert a Mixter clamp into the hepatic duct through 
the stab wound. Grasp the long arm of a 16F or 18F 
T-tube (Fig. 73-31) and draw it through the stab 
wound (Fig. 73-32). The purpose ofthis T-tube is 
to drain bile to the outside until the pancreatico
jejunostomy has healed completely. 

Operative Technique 621 
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~ 
Fig. 73-33 Fig. 73-34 

Then make an incision on the antimesenteric 
bord er ofthejejunum (Fig. 73-33) about 15-20 cm 
distal to the pancreaticojejunostomy. The jejunal 
incision should be approximately equal to the diam
eter of the hepatic duct. U se one layer of interrupted 
5-0 Vicryl sutures to approximate the full thickness 
of hepatic duct to the full thickness of jejunum (Fig. 
73-34). Tie the knots of the posterior layer of 
sutures in the lumen. The anterior knots are placed 
on the serosal surface of the hepaticojejunal anasto
mosis. On the jejunal side of the anterior layer a 

"seromucosal" type of stitch (see appendix, Fig. 
B-16) may be used. Leave only 3-4mm ofspace 
between sutures (Fig. 73-35). We have not found it 
necessary to insert two layers of sutures. If the 
diameter of the hepatic duct is small, enlarge the 
ductal orifice by making a small Cheatle incision in 
the anterior wall of the duct. 

Gastrojejunostomy 
Identify the proximal jejunum, and bring it to the 
gastric pouch in an antecolonic fashion. Place the 
antimesenteric border ofjejunum in apposition with 
the posterior wall of the residual gastric pouch 
for the gastrojejunal anastomosis. Leave 10-20 cm 
between the hepaticojejunostomy and the gastric 
anastomosis. Insert a guy stitch approximating the 
antimesenteric wall of the jejunum to the greater 
curvature of the stornach at a point about 3 cm 
proximal to the previously placed T A-90 staple 
line. Then, with the electrocautery make small stab 
wounds in the posterior wall of the stornach and in 
the jejunum. Now insert the GIA device, one fork 
into the gastric lumen and one into the jejunum (see 
Fig. 24-47). Be certain that there is no extraneous 
tissue between the walls ofthe stornach andjejunum. 
After locking the GIA stapling device, i~sert a single 
Lembert stitch to approximate stornach andjejunum 
at the tip ofthe GIA. Then, fire the GIA and remove 
it. Carefully inspect the staple line for bleeding 
which should be corrected either by cautious electro
coagulation or the insertion of 4-0 PG sutures. 
Apply Allis elamps to the anterior and posterior 
terminations of the staple line. Use additionalAllis 
elamps to elose the remaining aperture in the gastro
jejunal anastomosis. 

Apply a TA-55 stapler deep to the line of Allis 
elamps and fire the staples. (The details of this 
technique are described in Chap. 24.) 

Close the defect in the mesocolon at the region of 
Treitz's ligament by means of continuous and inter
rupted sutures of 4-0 PG around the jejunum and 
its mesentery. Try to isolate the hepaticojejunal 
anastomosis from the pancreatic anastomosis by 
suturing the free edge ofthe omen turn to the remain
ing hepatoduodenal ligament overlying the hepatic 
duct. 

Intermittently during the entire operation, a dilute 
antibiotic solution is used for irrigating the operative 
field. Fig. 73-36 illustrates the completed operation. 

Insertion of Drains 
Insert a latex drain through a stab wound in 
the right upper quadrant down to the vicinity of 
the hepaticojejunostomy. Allow the T-tube to exit 
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through the same stab wound in the right upper 
quadrant. 

Next, bring the pancreatic catheter through a ti ny 
stab wound in the antimesenteric wall of the jejunum 
about 10 cm distal to the pancreatic anastomosis. 
Place a 4-0 silk purse-string suture around this tiny 
stab wound. Then make a stab wound in the appro
priate portion ofthe abdominal wall, generally in the 
right upper quadrant; bring the catheter through 
this stab wound. If feasible, fix the jejunum to the 
abdominal wall around the catheter's exit point, 
using four sutures ofinterrupted 3-0 PG, one suture 
to each quadrant. This will prevent intraperitoneal 
leakage of jejunal content. Connect this catheter to 
a plastic collecting bag. Alternatively, bring the 
catheter through a stab wound in the proximal 
jejunum as depicted in Fig. 73-39. 

Through a stab wound in the left upper quadrant, 
insert a latex and a Jackson-Pratt closed-suction 
drain to the posterior abdominal cavity in the vicin
ity of the pancreaticojejunostomy and subhepatic 
spaces. 

Closure 
Close the abdominal wall using I PDS sutures in the 
fashion described in Chap. 5. 

Operative Technique: Partial 
Pancreatoduodenectomy with 
Preservation of Stomach and 
Pylorus 

Concept: When to Preserve 
the Pylorus 
Traverso and Longmire introduced the concept 
of preserving the pylorus following pancreatoduo
denectomy, especially for benign conditions like 
chronic pancreatitis. We and others (Newman, 
Braasch, Rossi et al.) have used this modification 
of the pancreatoduodenectomy for patients with 
cancers localized to the pancreas, the ampulla, peri
ampullary duodenum, and the distal CBD. If 
preservation of the pylorus with its intact vagal 
innervation is successful, it will avoid the necessity 
for gastric resection and vagotomy, maintain normal 
gastric emptying, and eliminate the gamut of post
gastrectomy malfunctions. 

Following the usual partial or total pancreato
duodenectomy, marginal ulcer may occur unless 
vagotomy and gastric resection are performed (Scott 
and associates). By removing the head and neck of 
the pancreas, a portion of the alkaline pancreatic 
secretion is eliminated from the intestinal tract. This 

Fig. 73-36 
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reduces the buffering capacity of the secretions in the 
upper intestinal tract and lessens its resistance to 
peptic ulceration. Nevertheless, pylorus preservation 
has become a widely accepted modification of the 
Whip pIe operation. In a nonrandomized study, 
Klinkenbijl and associates compared 45 patients 
who underwent a standard WhippIe operation with 
46 patients who had the pylorus preservation modi
fication. The mean duration of follow-up was 25 
months. There was no difference in the incidence of 
peptic ulcer, hospital mortality, the number of days 
of postoperative gastric suction, the time that diet 
was initiated following operation, complications, 
recurrence of disease, or survival. Hospital stay 
was significantly shorter after pylorus preservation. 
Operating time was less by an average of 45 minutes 
per case, and median blood loss was 700 ml less. 
Weight changes after surgery were significantly more 
favorable after pylorus preservation. 

Grace, Pitt, and Longmire reported lower mor
bidity and mortality rates in patients with benign and 
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malignant periampullary disease following pylorus 
preservation. We believe that this modification is 
applicable in most cases of pancreatic resection 
unless the proximal duodenum is involved with 
tumor. Preserving the proximal 2 cm of duodenum 
and the left gastroepiploic arcade along the greater 
curvature of the antrum does not limit resection of 
the lymph nodes that drain tumors of the ampullary 
reglOn. 

Pitfalls and Danger Points 
Same as those mentioned above for the Whippie 
pancreatoduodenectomy, plus the possibility of in
adequate blood supply to the duodenum. 

Operative Strategy 
The important parts of this operation are identical 
with the Whip pIe pancreatoduodenectomy except 
that the pylorus and 2 cm of duodenum as weIl as all 
of the vagus nerve branches are preserved. In the 
hope of reducing the risk of marginal ulceration, we 
place theduodenojejunal anastomosis closer to the 
biliary and pancreaticojejunal anastomoses than is 
the case with the Whippie operation. 

Also illustrated in this operative description is a 
method of bringing the pancreatic catheter to the 
abdominal wall through a tiny stab wound near the 
closed proximal end of the jejunal segment (Fig. 
73-39). This has the important advantage that the 
length of the catheter between the pancreatic duct 
and the abdominal wall is much less than that 
described under the technique ofthe Whippie opera
tion (above). 

Fig. 73-37 

Technique: Modifications for 
Preserving the Pylorus with Partial 
Pancreatoduodenectomy 
The operative technique used in partial pancreato
duodenectomy with preservation of the pylorus is 
the same as that described above far the Whippie 
operation, with the following exceptions: 

Do not perform a vagotomy. 

Dissect the posterior wall of the duodenum off the 
head of the pancreas far a distance of 2.5 cm after 
dividing and ligating the gastroduodenal and the 
right gastric arte ries as described above. 

Apply the GIA stapling device to the duodenum at a 
point about 2.5 cm distal to the pylorus. Fire the 
stapling device. This will transect the duodenum 
and apply a stapled closure to both the proximal and 
distal ends of the divided duodenum. 

Be careful to avoid injuring the gastroepiploic arcade in the 
greater omen turn along the greater curvature of the 
stornach, since much of the blood supply to the 
proximal duodenum will be coming from the intact 
left gastroepiploic artery down to the pylorus. Beyond 
this point the duodenum will be fed by the intra
mural circulation. Additional blood supply comes 
from the left gastric artery along the lesser curve of 
the stornach. 

Anastomose the end ofthe duodenum to the antime
senteric side of the jejunum at a point about 20 cm 
distal to the hepaticojejunal anastomosis. The je
junum should be brought directly from the hepatico
jejunostomy to the duodenum far an end-to-side 
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Fig. 73-38 

Hepaticojejunal 
anastomosis 

duodenojejunal anastomosis m the supramesocolic 
space. 

The first step in preparing for the anastomosis is 
to a.pply several Allis elamps to the line of staples 
elosmg the duodenum. Then excise the staple line 
with a scissors, leaving the duodenum wide open. 
Observe the cut duodenum for adequacy ofbleeding. 
Although pulsatile flow is not generally seen ancfthe 
duodenum may be somewhat cyanotic, a fairly brisk 
ooze of red blood is an indication of satisfactory 
circulation. 

Do not place the anastomosis too elose to the 
pylorus because the elose proximity ofthe suture line 
to the pylorus will interfere with pyloric function and 
result in gastric retention. Insert a layer of 4-0 
interrupted silk Lembert sutures to approximate the 
posterior seromuscular coat of the duodenum to the 
antimesenteric border of the jejunum. After this has 
been done, make an incision in the antimesenteric 
border of the jejunum. Obtain hemostasis with ab
sorbable sutures or electrocoagulation. Then begin 
the mucosallayer. Use 5-0 atraumatic Vicryl suture 
material and place the first stitch in the middle ofthe 
posterior layer of the anastomosis. Run a continuous 

A 

locked stitch from this point to the left-hand termi
n~tion of the posterior layer. Take relatively small 
bItes through the full thickness of duodenum and 
jejunum. If the bites are smalI, the continuous 
suture will not act as a purse string to narrow the 
anastomosis. 

Insert a second 5-0 Vicryl suture adjacent to the 
first one at the midpoint of the posterior layer. Run 
this stitch in a continuous locked fashion towards 
the patient's right. Accomplish elosure of the first 
anterior layer of the anastomosis by using the same 
5-0 Vicryl stitch either as a Connell, a Cushing, or a 
"seromucosal" stitch (Fig. 73-37). Terminate this 
layer by tying the ends of the two continuous Vicryl 
sutures to each other in the middle of the anterior 
layer. Complete the anterior layer ofthe anastomosis 
by inserting interrupted 4-0 silk Lembert sero
muscular sutures (Fig. 73-38a and b). 

B 
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Fig. 73-39 

Fig. 73-39 illustrates the method of draining the 
pancreatic duct. Insert the Silastic catheter (e.g., the 
small round Jackson-Pratt catheter) into the pan
creatic duct after completing the posterior layers of 
the pancreaticojejunostomy. Suture the catheter to 
the pancreas with a 5-0 PG stitch. Then bring 
it through a puncture wound in the proximal je
junum. elose the jejunal puncture wound around 

the catheter with a 4-0 silk purse-string suture. 
Then bring the catheter through a puncture wound 
of the abdominal wall to the left of the midline 
incision. Transfix the catheter to the skin with a 
suture. In most cases it will be possible to suture 
the jejunum to the parietal peritoneum around the 
puncture wound through which the catheter exits. 
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Fig. 73-40 illustrates the end result of this 
operation without a catheter in the pancreatic duct 
but with the pancreatic stump invaginated into the 
jejunal lumen. 

Insert a closed-section drainage catheter near the 
pancreatic anastomosis. Bring the catheter out 
through a puncture wound in the upper abdominal 
wall. 

Needle-Catheter J ejunostomy 
Perform a needle-catheter jejunostomy in all pan
creatoduodenectomies. If the patient should suffer 
from delayed gastrointestinal function due to leakage 
of one of the anastomoses, jejunal feedings are supe
rior to total parenteral nutrition. 

Complications of Pancreatectomy 
with Stomach and 
Pylorus Preservation 
Delayed Gastric Emptying 
This complication will occur if the duodenojejunal 
suture line abuts the pyloric sphincter muscle and 
thus interferes with the sphincter's proper function
ing. Most cases of delayed gastric emptying sub
sequent to a pancreatoduodenectomy are due to 
leakage from the pancreaticojejunal or hepaticoje
junal anastomoses or intraperitoneal sepsis rather 
than some intrinsic disorder of gastric function. 
Bvacuation of intraperitoneal collections or ab
scesses accelerates the return to normal gastric 
emptying. Most of these abscesses can be evacuated 
by percutaneous CT-guided insertion of drainage 
catheters. 

Pyloroduodenal Ulcer 
Superficial ulceration may follow impairment of the 
duodenal blood supply. 

Peptic ulcer of the duodenum or JeJunum may 
occur if the gastric pR following the operation is 
permitted to fall below 4-5. With the bile diverted 
into the T-tube and all the pancreatic juice draining 
to the outside via the pancreatic duct catheter, one 
of our patients developed a gastric pR of 1 post
operatively while receiving cimetidine 100 mg per 
hour intravenously. The patient bled from a super
ficial pyloroduodenal ulcer that healed when the 
pancreatic secretions were injected into the naso
gastric tube together with antacids. In the early 
postoperative period it is important to administer 
enough R 2 blockers to raise gastric pR to 5.0. 

Postoperative Care 
Perioperative antibiotics, wh ich were initiated prior 
to the operation, are repeated by the intravenous 

Fig. 73-40 

route every 4 hours during the procedure and then 
every 6 ho urs for four dos es postoperatively. If the 
bile was infected prior to surgery, administer anti
biotics until the infection is suppressed. 

Administer R 2 blockers parenterally. Test the 
intragastric pR on the sampie of gastric juice aspi
rated through the nasogastric tube every 2 hours. 
Administer additional antacid, ifnecessary, in doses 
sufficient to keep the pR at or above the level of 5.0. 

Intravenous fluids should be administered in 
sufficient quantities to assure normal urine output. 
In older cardiac patients it is extremely helpful 
to have the guidance of pulmonary artery wedge 
pressures and sometimes of cardiac output deter
minations. So me of our patients have required 8 or 
more liters of isotonic fluid on the day of operation to 
maintain cardiovascular homeostasis even in the 
absence of significant blood loss. Since this is an 
extensive operation, one can expect considerable 
sequestration of fluids into the "third space." By the 
3rd postoperative day there is frequently a brisk 
diuresis, at which time intravenous fluids should be 
limited in volume. 

Initiate enteral feedings by way of the jejunostomy 
catheter after the operation is completed and con
tinue these feedings until the patient is able to take a 
full diet by mouth. 
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Both the T-tube and the pancreatic catheter 
are left in place for 21 days. If there has been no 
drainage of pancreatic juice or bile by the 7th or 8th 
day, the latex drains may be mobilized and gradually 
removed. Remove the Jackson-Pratt drain on day 
8-10 unless significant amounts of fluid are being 
aspirated. 

If adear, watery secretion drains from the op
erative site, this represents a pancreatocutaneous 
fistula, which will probably heal with the passage of 
time. If this leak of pancreatic juice becomes com
plicated by the admixture ofbile and pus, the tryptic 
enzymes become activated and start digesting the 
tissues in the vicinity of the anastomosis. This com
plication can be serious and even fatal. Initially, 
attempt conservative therapy by continuous irriga
tion of the anastomotic site through the catheter 
using sterile saline containing appropriate dilute 
antibiotics. A dosage of I -2 liters per day seems ap
propriate. If, despite this management, the patient's 
condition continues to deteriorate, relaparotomy for 
removal of the remaining tail of pancreas together 
with the spleen may prove lifesaving. 

Postoperative Complications 

Leakage from pancreatic anastomosis 

Leakage from biliary anastomosis 

Postoperative sepsis 

Acute pancreatitis 

Postoperative hemorrhage. In our experience both 
sepsis and hemorrhage are most often the result of 
1eakage from the pancreaticojejunal anastomosis. In 
some cases this may be due to the dcvelopment of 
acute pancreatitis in the pancreatic tail. As dis
cussed above, the only solution to this vicious cyde, 
in some cases, is surgical removal of the residual 
pancreas. 

Postoperative gastric bleeding. If the gastric pH is kept 
elevated by antacid therapy, bleeding from gastric 
ulceration is rare. 

Thrombosis of the superior mesenteric artery or vein. AI
though we have never encountered this complication, 
thrombosis can occur. It can be prevented by dis
secting these two vital structures with care and 
preClSlOn. 

Hepatic failure 

Gastric bezoar. We have had two patients who devel
oped gastric phytobezoars following pancreatoduo
denectomy with vagotomy. Both were treated with 
gastric lavage and with medication, which induded 
papain and cellulase, with satisfactory results. 

Discussion of the reduced morbidity and mortality rates 
after pancreatoduodenectomy in the 1990s. The reduction 

in the hospital morta1ity rates for pancreatoduo
denectomy in the past decade has been striking. 
Crist, Sitzmann, and Cameron reported a 24% 
mortality rate in patients opera ted upon between 
1969 and 1980, whi1e those patients having their 
surgery between 1981 and 1986 experienced a 2% 
rate. Pellegrini and associates had one death in 51 
consecutive pancreatoduodenectomies done between 
1979 and 1987. Trede, Schwall, and Saeger reported 
no operative deaths in 118 consecutive pancreatic 
resections from the Surgical U niversity Clinic at 
Mannheim, West Germany, performed from 1985 to 
1990. Miedema and associates from the Mayo Clinic 
operateci on 279 patients between 1980 and 1989 
with a 4% postoperative mortality. 

The most common serious complication is leakage 
from the pancreaticojejunal anastomosis. This oc
curs in 5%-20% ofpatients. In the presence ofwell
placed drains, a pancreatic fistula may not require 
definitive treatment. Pellegrini et al. emphasized 
that intra-abdominal abscesses are well-handled 
by an interventional radiologist who inserts per
cutaneous drainage catheters. This was successful in 
5 of their 7 patients with postoperative sepsis. In 
previous years, they noted that 15% of patients 
undergoing pancreatoduodenectomy required post
operative relaparotomy for this complication. They 
prefer to perform pancreatectomy with pylorus pre
servation. They experienced no postoperative gastric 
bleeding. Trede and Schwall reported I I instanc"es 
ofpancreaticojejunalleakage (5% oftheir cases) and 
postoperative acute pancreatitis in an additional 
5%. About one-quarter of patients with these com
plications died. 

These authors emphasize early detection of these 
complications. They advocate prompt relaparotomy 
and excision of the residual pancreas in all paticnts 
who demonstrate manifestations of acute illness 
subsequent to leakage from the pancreaticojejunal 
anastomosis or acute pancreatitis. They reported 
that relaparotomy for completion pancreatectomy, 
was life-saving in 10 of the 12 patients who had this 
operation. The two remaining patients died of un
controllable erosive hemorrhage. As part of their 
early detection program, these authors routinely 
perform an abdominal ultrasound and CT scan I 
week after operation. 

The drainage of dear pancreatic juice follow
ing pancreatectomy is gene rally a benign compli
cation that will correct itself. However, if bile is 
noted to be draining together with the pancreatic 
juice, the complication is the same as a lateral 
duodenal injury. The activated tryptic ferments 
cause extensive damage by eroding the peripan
creatic tissues and blood vessels. This is the type 
of patient upon whom completion pancreatectomy 



should be performed promptly. Other patients with 
leakage from the pancreatic anastomosis may de
velop undrained collections in the upper abdomen 
that have a high potential for becoming infected. 
When these undrained collections are identified on 
the CT scan, ask the interventional radiologist to 
insert a CT-guided percutaneous drain. We agree 
with Pellegrini and associates that this maneuver 
constitutes a tremendous advance in postoperative 
care, especially for patients who have undergone 
pancreatoduodenectomy. 

Another study that may reveal the extent of a 
pancreaticojejunal leak is the injection of contrast 
material into the T-tube. With the patient turned 
towards his left side, the contrast material may be 
visualized leaking from the pancreatic anastomosis. 

Ten years ago, a 5-year survivor following pan
creatoduodenectomy for carcinoma of the head of 
the pancreas was a rare event. In 1991 Cameron and 
associates reported on 89 patients with carcinoma 
of the head of the pancreas undergoing pancreatic 
resection. Their actuarial 5-year survival was 19%. 
Patients with negative lymph nodes had a median 
survival of 56 months. It is interesting that patients 
who received two or fewer units of blood transfusion 
during the operation had a 5-year survival of 25%, 
while those who had greater than two units trans
fused had a 10% 5-year survival. Of course, for 
ampullary and periampullary carcinoma, the 5-year 
survival in some series approaches 40%. 

Thc reduction in mortality and morbidity after 
pancreatoduodenectomy applies also to the elderly 
patient. Spencer, Sarr, and Nagorney studied pa
tients 70 years and older who underwent this opera
tion. The overall operative mortality was 9%. They 
conclude that healthy patients older than 70 years 
can tolerate properly performed pancreatoduoden
ectomy with mortality and morbidity rates only 
slightly greater than that for younger patients. 
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Indications 

Some surgeons believe that all duct cell carcinomas of 
pancreas should be treated by total pancreatectomy. 

Contraindications 

Distant metastases 

Absence of an experienced surgical team 

Patient who lacks alertness and intelligence to man
age diabetes 

Invasion of portal or superior mesenteric vein 

Preoperative Care 

(See Chap. 73.) 

Fig. 74-1 
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Pitfalls and Danger Points 

Operative or postoperative hemorrhage 

Trauma to superior mesenteric artery and vein, or to 
anomalous right hepatic artery 

Devascularization of omentum and possibly stomach 

Operative Strategy 
In addition to the points discussed concerning the 
operative strategy of the WhippIe operation (Chap. 
73), remember that division of both the gastroduo
denal and the splenic arteries results in complete 
devascularization of the omentum unless special ef
fort is exerted to preserve the left gastroepiploic ar-



tery. Complete omentectomy is gene rally performed 
as part of a total pancreatectomy. 

Also remember that division ofthe splenic artery, 
the short gastric, the right gastric, and the gas
troduodenal arteries leaves the gastric pouch depen
dent on the left gastric artery for its blood supply. 
For this reason, do not divide the left gastric artery 
at its point of origin from the celiac axis. Rather, it 
should be divided along the lesser curvature distal 
to the point where the branches to the proximal 
stomach and esophagus arise. 

Operative Technique 
Incision 
Except for very stocky patients, we use a long midline 
incision from the xiphoid to a point IO cm below the 
umbilicus . 

Fig.74-2 

Evaluation of Pathology; 
Kocher Maneuver 
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The technique followed here is identical with that 
shown in Figs. 73-2 and 73-3. 

Determination of Resectability; 
Dissection of Portal and Superior 
Mesenteric Veins 
This technique is identical with that described in 
Figs. 73-4 to 73-7, except that instead of dividing 
the omentum between clamps, detach the omentum 
from the transverse colon so that it may be removed 
with the specimen (Figs. 74-1 and 74-2). 
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Splenectomy and Truncal Vagotomy 

With the stomach and omentum retracted in a 
cephalad direction, identify the splenic artery along 
the superior surface of the pancreas. Open the peri
toneum over the splenic artery at a point 1-2 cm 
distal to its origin at the celiac axis. With a right
angled Mixter clamp, free the posterior surface of 
the artery and apply a 2-0 silk ligature (Fig. 74-3). 
Ligate the vessel but do not divide it at this point in 
the operation. 

Then apply a Thompson retractor to the left 
costal margin in order to improve the exposure 

Fig. 74-3 

of the spleen. Make an incision in the avascular 
lienophrenic fold of the peritoneum (Figs. 74-4a 
and 74-4b). Electrocoagulate any bleeding vessels. 
Elevate the tail of the pancreas together with the 
spleen. Divide the attachments between the lower 

. pole of the spleen and the colon. Expose the posterior 
surface of the spleen and identify the splenic artery 
and veins at this point. If there is any bleeding, 
liga te these vessels. 

Insert moist gauze pads into the bed of the ele
vated spleen. 

At this time remove the Thompson retractor from 
the left costal margin and place it in the region of the 



Fig.74-4a 

sternum. Apply traction in a cephalad and anterior 
direction, exposing the abdominal esophagus. Incise 
the peritoneum over the abdominal esophagus. Use 
a peanut-gauze dissector to separate the crus of the 
diaphragm from the esophagus (Fig. 74-5) and 
perform a truncal vagotomy as described in Chap. 
19. 

Mobilizing the Distal Pancreas 
Now identify the proximal short gastric vessel. Insert 
the left index finger beneath the gastrophrenic liga
ment. Apply a Hemoclip to the distal portion of the 
vessel. Ligate the gastric side of the vessel with 2-0 
or 3-0 silk and divide it (Fig. 74-6). Continue the 

Fig. 74-5 
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Fig. 74-4b 

Fig. 74-6 
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Fig. 74-7 

Fig.74-8 



/ 

Fig. 74-9 

dissection in this mann er until all of the short gastric 
vessels have been divided (Fig. 74-7). 

Now redirect attention to the tail and body of the 
pancreas. It will be seen that this organ is covered by 
a layer of posterior parietal peritoneum. This is 
avascular and should be incised first along the supe
rior border of the pancreas and then again along the 
inferior border of the pancreas after elevating the 
tissue with the index finger (Fig. 74-8). As the 
pancreas is elevated from the posterior abdominal 
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wall, follow the posterior surface of the splenie vein 
to the point where the inferior mesenteric vein enters. 
Then divide this vessel between 2-0 silk ligatures 
(Fig. 74-9). Follow the splenie artery to its point 
of origin where the previous ligature will be seen. 
Doubly ligate the proximal stump of the splenie 
artery and apply a similar liga tu re to the distal 
portion of the splenie artery. Divide between these 
ties. Then carefully dissect thejunction ofthe splenie 
and portal veins away from the posterior wall of the 
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plenie a. 

Fig. 74-10 

pancreas. After 2 cm of tbe terminal portion of tbe 
splenic vein bas been cleared (Fig. 74-10), divide 
tbe splenic vein between 2-0 silk ligatures. 

Hemigastrectomy 
Select a point on the lesser curvature of the stomacb 
about balfway between tbe pylorus and tbe eso
phagogastric junction. Divide and ligate tbe left 
gastric vessels at tbis point. Clear tbe omen turn 
from the greater curvature of tbe stornach so tbat a 
hemigastrectomy can be accomplisbed. Then divide 
the stomacb between two applications of the T A-90 
stapling device (Fig. 74-11). Ligbtly coagulate the 

I nf. mesenteric v. 

SlUmp of ligated 
inf. me emeric v. 

Sup. me elll ri v. 

everted mucosa of the gastric stump. Apply a sterile 
rubber glove to the specimen side of the divided 
stornach and fix it in place witb an umbilical tape 
ligature. 

Cholecystectomy and Division of the 
Hepatic Duct 
Tbe hepatic duct, portal vein, and hepatic artery 
have already been stripped of overlying peritoneum 
and lympb nodes . At this time, divide and liga te the 
cystic artery. Remove tbe gallbladder by dissecting it 
out of tbe liver bed from above down (Fig. 74-12). 
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Fig. 74-11 

Gallbladder --1-1---:----

Portal v. 

Fig. 74-12 
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process 

Fig.74-13 

Obtain complete hemostasis in the liver bed with 
electrocautery. Ligate the cystic duct. Divide it and 
remove the gallbladder. 

Dissect the hepatic duct free from the portal vein 
at a point just above its junction with the cystic duct. 
Free about 1.5 cm of hepatic duct. Apply a ligature 
to the distal end and an atraumatic bulldog clamp to 
the proximal end and divide the duct. 

Freeing the Uncinate Process 
Retract the spleen, pancreas, and duodenum to the 
patient's right. Gentle dissection will disclose 3-4 
venous branches between the posterior surface of the 
pancreatic head and the portal-superior mesenteric 
veins (Fig. 74-13). Ligate each ofthese vessels with 

Portal v. 

SLUmps of ligated 
plenie and info 

me enteric v. 

p. mesenleri a. 

3-0 silk and divide them. Then it will be possible 
gently to retract the portal vein to the right. At this 
point the superior mesenteric artery can generally be 
clearly identified. In some cases it is easy to identify 
several arterial branches that can be dissected free, 
divided, and individually ligated (Fig. 74-14). 
More commonly, a fibrotic segment ofuncinate pro
cess goes posterior to the superior mesenteric artery. 
This is difficult to dissect free. In these cases, the 
uncinate process may either be divided with the 
electrocoagulator, or divided between straight Crile 
hemostats, always keeping the superior mesenteric 
artery in view (see Figs. 73-11 and 73-12). Alter
natively apply a TA-55 stapler to the uncinate pro
cess and divide the process flush with the stapling 
device. Before dividing the uncinate process, always 



Fig.74-14 

remember to palpate along its posterior surface to be 
sure that an anomalous hepatic artery does not arise 
from the superior mesenteric artery and pass through 
this uncinate process, thus making it vulnerable to 
injury at this point in the operation. 

Mobilizing the Duodenojejunal 
Junction 
Expose the ligament ofTreitz by elevating the trans
verse colon. Divide all of the attachments between 
the terminal duodenum and the ligament of Treitz 
by sharp disseetion. Next divide the first 3-4 blood 
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-ejunal junction 

vessels to the jejunum after drawing the jejunum be
hind the superior mesenteric vessels to the patient's 
right. After this segment of mesentery has been 
freed, apply a TA-55 stapling device with 3.5-mm 
stapies across the jejunum. Fire the staples. Apply 
an Allen clamp to the specimen side of the jejunum. 
Divide the specimen with a scalpel, flush with the 
stapler (Fig. 74-14). After removing the stapling 
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Fig. 74-15 

device, lightly electrocoagulate the everted mucosa 
and remove the specimen (Fig. 74-15). 

Hepaticojejunostomy 
Ifthe diameter ofthe hepatic duct is smalI, enlarge it 
by making a small Cheatle incision along its anterior 
aspect. 

In order to insert aT-tube across the anastomosis, 
make a 3-mm incision on the anterior wall of the 
hepatic duct at a point about 2-3 cm proximal to 
its cut end. Then insert a right-angled hemostat 
through this incision into the lumen of the hepatic 
duct. Grasp the long limb of a No. 16 T-tube and 
draw it through the lumen and out through the small 
puncture wound (see Figs. 73-31 and 73-32). 

Bring the proximal jejunum in an antecolonic 
fashion up to the hepatic duct. Make an incision 
along the antimesenteric border ofthe jejunum about 
equal to the diameter ofthe hepatic duct. Excise any 
redundantjejunal mucosa by electrocautery. We use 
one layer of 5-0 Vicryl sutures for this anastomosis. 
Since this material is absorbable, it does not matter 
whether the knots are tied inside or outside the 
lumen of the anastomosis. 

Insert the first suture through the fuH thickness of 

the jejunum and then through the hepatic duct at 
the left lateral border of the anastomosis. Insert the 
second suture in the same fashion at the right lateral 
margin of the anastomosis. Before tying these su
tures bisect the posterior anastomosis by placing the 
next suture at the midpoint between the first two 
and tie it (see Fig. 73-34). Insert the remammg 
sutures of the posterior layer so as to invert the 
jejunal mucosa. 

Now complete the anterior layer of the anas
tomosis with a single row of interrupted through
and-through sutures of 5-0 Vicryl. If there is any 
difficulty about inverting the jejunal mucosa, use a 
Lembert or a seromucosal suture on the jejunal side 
and a full-thickness stitch on the hepatic duct side. 

Gastrojejunostomy 
At a point about 50 cm downstream from the hepati
cojejunal anastomosis, construct a stapled gastro
jejunostomy (Figs. 74-16 and 74-17) by the 
technique described in Chap. 24 (Figs. 24-47 to 
24-50). Bring the T-tube out through a stab wound 
in the right upper quadrant. Irrigate the entire 
operative field with a dilute antibiotic solution. Be 
certain that hemostasis is complete. Insert a large 
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Jackson-Pratt suction-drainage catheter in the right 
upper quadrant of the operative field and bring it 
out through a stab wound in the abdominal wall. 

Close the midline incision in routine fashion. 
Close the skin with interrupted nylon sutures or 
staples. 

Postoperative Care 

Those principles of postoperative ca re described in 
Chap. 73 apply to total pancreatectomy except that 
there is no possibility of a pancreatic fistula. The 
suction-drainage catheter is removed sometime 
after the 4th postoperative day unless a significant 
amount of drainage persists. The T -tube is left in 
place for 21 days. 

The most important element ofpostoperative care 
following total pancreatectomy is the regulation of 
the resulting diabetes. The greatest danger is the 
hypoglycemia that develops from administering too 
much insulin. Perform blood sugar determinations 
every 3-4 hours for the first few days. Do not try to 
keep the blood sugar level below 200 mg/dl. Espe
cially during the early postoperative period, the 
diabetes is quite brittle and an overdose of only a few 
units of insulin may produce hypoglycemic shock. 
There is much more danger from hypoglycemia than 

from diabetic acidosis. Administer regular insulin in 
doses of 2-5 units every few ho urs as necessary. 
Frequently no more than 10-20 units are required 
per day. 

After the patient begins to eat, he may be switched 
to one of the longer-acting insulin products. The 
patients and his relatives should be carefully in
structed in the symptoms of hypoglycemia. 

Repeated measurements of the gastric pH are 
vital to prevent postoperative gastric hemorrhage. 
Use intravenous H 2 blockers to keep the gastric pH 
at 5 or above. 

A sufficient dose of pancreatic enzymes must be 
given to prevent steatorrhea. This may require three 
tablets of Pancrease before each me al. 

Postoperative Complications 

Insulin shock 

Postoperative gastric bleeding due to stress ulcer
ation or marginal ulcer 

Postoperative hemorrhage 

Postoperative sepsis 

Leakage from biliary anastomosis 

Mesenteric venous thrombosis 

Hepatic failure 
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Indications 
Malignant tumors of body or tail: cyst
adenocarcinoma; malignant insulinoma or gas
trinoma; duct cell carcinoma (rarely resectable) 

Benign tumors that cannot be locally excised (e.g., 
insulinoma) 

Pseudocysts of tail (selected) 

Chronic pancreatitis localized to body and tail 

Preoperative Care 
Angiography occasionally localizes a tumor (e.g., 
insulinoma) . 

Operations for insulinoma require careful moni
toring of the blood sugar at frequent intervals prior 
to and during operation. 

Patients suspected of having a gastrinoma should 
have this diagnosis confirmed by serial serum gastrin 
levels before and after administration of intravenous 
secretin. 

Pitfalls and Danger Points 
Lacerating splenie or portal vein 

Operative Strategy 
Avoiding Damage to Blood Vessels 
Once the decision has been made that the lesion in 
the pancreas should be resected, locate the splenie 
artery at a point a few centimeters beyond its origin 
at the celiac axis. Ligate the vessel in continuity to 
reduce the size ofthe spleen and to reduce the volume 
ofblood loss if the splenie capsule is ruptured during 
the dissection. 

The greatest danger in resecting the body and tail 
of the pancreas arises when a malignancy in the 
body obscures the junction between the splenie and 
portal veins. Invasion by tumor of the portal vein is 
an indication of inoperability. If elevation of the tail 
and body of the pancreas together with the tumor 
should result in a te ar at the junction of the splenie 
and portal veins, and this accident occurs before the 
tumor has been completely liberated, it may be 

extremely difficult to repair the lacerated portal 
vein. If an accident of this type should occur, it may 
be necessary to find the plane between the neck of 
the pancreas and the portal vein, and then to divide 
the pancreas across its neck while manually oc
cluding the lacerated vein. With the portal and 
superior mesenteric veins exposed after the neck of 
the pancreas has been divided, occluding vascular 
clamps may be applied and the laceration repaired. 
This complication can generally be avoided by care
ful inspection of the tumor after elevating the tail of 
the pancreas and by observing the area where the 
splenie vein joins the portal. If the tumor extends 
beyond this junction, it is probably inoperable. 

A voiding Pancreatic Fistula 
We have used the TA-55 stapling device for many 
years to accomplish closure of the cut end of the 
remaining pancreas after resecting the body and tail 
of this organ (Pachter, Pennington, Chassin et al.). 
When the stapler is used across the neck of a pan
creas of average thickness, the staples seem to 
occlude the cut end of the pancreatic duct success
fully; no supplementary sutures are needed to 
prevent a fistula. 

Ifthe stapler is not used, be certain to occlude the 
cut pancreatic duct by inserting a nonabsorbable 
mattress suture. 

Operative Technique 
Incision and Exposure 
In the average patient a long midline incision from 
the xiphoid to a point about 6-10 cm beyond the 
umbilicus provides adequate exposure for mobilizing 
the spleen and the tail of the pancreas. In an obese 
or a very muscular individual with a wide costal 
angle, a long trans verse or left subcostal incision is a 
suitable alternative. 

Exploration; Liberating the 
Omentum 
After exploring the abdomen for possible metastatic 
deposits, expose the body and tail of the pancreas by 
liberating the omen turn from its attachments to the 
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! 

Fig.75-1 

transverse colon. An alternative method is to divide 
the omentum between hemostats. This will expose 
the anterior surface of the pancreas. In order to 
palpate the posterior surface of the pancreas, it will 
be necessary to incise the layer of peritoneum that 
covers the pancreas and then continues down to the 
transverse colon forming one leaflet of the transverse 
mesocolon. Incise this layer along the inferior border 
of the tail of the pancreas (Fig. 75-1). The only 
major blood vessel deep to this layer of peritoneum is 
the inferior mesenteric vein that travels from the 

transverse mesocolon to Jom the inferior border of 
the splenic vein just before the splenic vein joins the 
portal. After completing this incision, insert the in
dex finger behind the pancreas and use the fingertip 
to elevate the peritoneum along the superior margin 
of the pancreas (Fig. 75-2). Then incise this layer 
of peritoneum with a scissors, avoiding the some
times convoluted splenic artery that runs along the 
superior border of the pancreas deep to the layer 
of peritoneum. After these two peritoneal incisions 
have been made, palpate the tail and body of the 



Fig.75-2 

pancreas between the thumb and forefinger to eval
uate the pathology. 

If the surgeon is searching for a gastrinoma, he 
should also perform a Kocher maneuver and palpate 
the descending duodenum and the head of the pan
creas. Some non-beta cell tumors ofthe pancreas can 
be palpated as small projections from the pancreas 
into the posterior wall of the descending duodenum. 
Many of the benign tumors can be excised locally or 
may be shelled out by gentle dissection. 

Identifying Splenie Artery 
Palpate the splenic artery along the upper bord er of 
the neck of the pancreas at a point a few centimeters 
from its origin. If there is some confusion as to the 
identity of the artery, occlude it with the fingertip 
and palpate the hepatoduodenal ligament to deter
mine whether it is the hepatic artery that has been 
occluded. If the hepatic artery pulsation is nor
mal, then open the peritoneum overlying the splenic 
artery. Encircle it with a right-angle clamp and 
liga te it in continuity with 2-0 silk (see Figs. 78-3). 
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Mobilizing Spleen and Pancreas 
Retract the spleen to the patient's right, placing the 
splenorenalligament on stretch. Incise this ligament 
(see Fig. 79-1) with a Metzenbaum scissors or 
electrocoagulator. Continue this incision up to the 
diaphragm and down to include the splenocolic liga
ment. Now elevate the spleen and the tail ofthe pan
creas by fingertip disseetion from the renal capsule. 
The greater omen turn may be attached to the lower 
portion of the spleen. Dissect this away from the 
spleen. It should now be possible to elevate the 
spleen and the tail and body of the pancreas up into 
the in cis ion leaving the kidney and adrenal gland 
behind. Cover these structures with a large moist 
gauze pad. 

The spleen remains attached to the greater curva
ture of the stornach by means of the intact left 
gastroepiploic and short gastric vessels. Divide each 
of these structures individually between hemostats 
and then liga te each with 2-0 silk (see Fig. 78-2 
and 78-4). Inspection ofthe posterior surface ofthe 
pancreas will reveal the splenie vein. Dissecting 
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along the inferior border of the pancreas will unroof 
the inferior mesenteric vein on its way to join the 
splenic vein. Identify, encircle, and divide the in
ferior mesenteric vein between 2- 0 silk ligatures. 

Dividing the Splenic 
Artery and Vein 
Gently elevate the splenic vein by sweeping the 
areolar tissue away from this vessel with a peanut 

Divided info mcsenteric v. 

Fig. 75-3 

dissector until the junction between the splenic and 
portal veins is identified . At this point encircle the 
splenic vein with a right-angle clamp at a point 
about 2 cm proximal to its junction with the portal 
vein. Pass two ligatures of 2-0 silk around the 
splenic vein and tie these two ligatures about 1.5 cm 
apart. Divide the vein between the two ligatures 
(Fig.75-3). 

Then identify the previously ligated splenic ar
tery . Tie a second ligature around this artery and 

Stump 01' ligalecl splenie V. 

LUlllp 01" ligalecl splcnic a. 

Kidncy 

L. renal v. 



Fig.75-4 

divide the vessel distal to the two ligatures. This will 
leave the specimen attached only by the neck of the 
pancreas in the region of the portal vein. 

Dividing the Pancreas 
If the pancreas is average in thickness, it is a simple 
matter to apply a TA-55 stapler across the neck of 
the pancreas. Use 3.5-mm staples in most cases. Fire 
the staples and divide the pancreas flush with the 
stapler using a scalpel. Remove the specimen. Then 
remove the stapling device and inspect the cut edge 
of the pancreas carefully for bleeding points (Fig. 
75-4). It is frequently necessary to suture-ligate a 
superior pancreatic artery near the upper border of 
the remaining pancreas. We have not found it neces
sary to identify or to suture the pancreatic duct when 
using a stapled closure of the tran sec ted pancreas. 
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Alternatively, one may occlude the transected 
pancreas with interlocking interrupted mattress su
tu res of 3-0 nonabsorbable suture material. If the 
pancreatic duct is identified, occlude this duct with a 
separate mattress suture. 

Closure and Drainage 
Place a flat Jackson-Pratt multiperforated closed
suction drainage catheter down to the site of the 
divided pancreas and bring the catheter out through 
a puncture wound in the abdominal wall. 

elose the incision in routine fashion after ascer
taining that complete hemostasis in the pancreatic 
and splenic beds has been achieved. 
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Postoperative Care 

Attach the drainage catheter to a closed-suction 
system. Leave the drain in place 4-6 days. If a 
pancreatic duct fistula is suspected, leave the drain 
in place for a longer period of time. 

Perform occasional checks of the serum amylase and 
the blood sugar to detect postoperative pancreatitis 
and diabetes. 

Postoperative Complications 

Pancreatic fistula. If this complication develops, it 
will generally recede spontaneously in I ~4 weeks. If 

it does not recede in that period of time, perform an 
X-ray sinogram with an aqueous contrast medium. 

Acute pancreatitis in the residual pancreas is a 
possible but uncommon complication. 

Diabetes mellitus of mild degree sometimes occurs 
after an extensive distal pancreatectomy. 

Reference 
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Concept: When to Operate and 
Which Operation to Do 

Cystadenoma versus Pseudocyst 
The proper operation for eystadenoma, a neoplasm 
that has the potential of eontaining malignaney, 
is a reseetion. On the other hand, most pseudoeysts 
may be eured by drainage. Therefore it is important 
to make an accurate diagnosis before seleeting 
the operation for a panereatie eyst. A pseudoeyst, 
whieh is often preeeded by one or more attaeks 
of aeute panereatitis, frequently produces upper ab
dominal pain, oeeasionally nausea and vomiting, 
mild leukoeytosis, and an e!evated serum amylase. 
The eystadenoma, on the other hand, produces few 
symptoms. In any ease, during the course of per
forming a drainage operation on a suspeeted pseudo
eyst, always exeise a segment of the eyst wall for 
immediate frozen-seetion histopathology to rule out 
eystadenoma or eystadenoeareinoma. This is parti
eularly important beeause reseeting a eystadenoear
cinoma results in a highly satisfaetory 5-year survival 
rate (over 50%). If the eyst is lined by epithelium, 
it is not a pseudoeyst and should be reseeted, not 
drained. 

Operation or Percutaneous Catheter 
Drainage of Pancreatic Pseudocyst 
In the past deeade invasive radiologists have sue
eessfully inserted pereutaneous eatheters into vari
ous sites of the abdomen for purposes of draining 
abseesses. Pereutaneous eatheter drainage 'of a pan
ereatie pseudoeyst is identieal to external drainage, a 
proeedure that surgeons still use when the eyst wall 
is too thin to suture or when the eyst is grossly 
infected. The drawback has always been that when 
the eyst was in eommunieation with one of the 
panereatie duets, a persistent panereatoeutaneous 
fistula deve!oped. It is still not clear whether avoid
ing an operation by pereutaneous eatheter drainage 
will produee annoying eomplieations that will out
weigh the advantage of avoiding surgery. The report 
of Adams, Harvey, and Anderson sheds eonsider-

able light upon this issue. They studied 28 patients 
suffering from panereatie pseudoeysts. Six had pan
ereatie aseites assoeiated with pseudoeysts. Sueeess
ful pseudoeyst resolution was aehieved in 26 patients, 
with failure of eradieation in 2 patients. The me an 
length oftime required for eathether drainage before 
eyst eradieation was 48 days, with a range of7-21O, 
with eomplieations such as one myoeardial infare
tion, one pneumothorax, and 6 infeetions of eysts, 
primarily by Staphylococcus aureus. There did not ap
pear to be any serious la te eomplieations re!ating to 
the drainage proeedure. 

Criado, De Stefano, and Weiner performed per
eutaneous eatheter drainage of panereatie pseudo
eysts in 42 patients. One drainage proeedure was 
suffieient in 22 patients, but 15 patients required 
two, and five underwent three proeedures. The mean 
follow-up evaluation time was 10 months. Of the 42 
patients, there were 33 treatment failures. Eventu
ally 25 patients required surgery. 

These authors fee! that pereutaneous drainage is 
useful as initial treatment in patients at high surgieal 
risk and perhaps for infeeted eysts, but "in e!eetive 
situations where long term Sueeess is the goal, inter
nal drainage probably eontinues to be the most 
valuable option." A randomized prospeetive study 
eomparing surgery with eatheter drainage would be 
exeeedingly useful. 

Timing of Operation 
In the ease of cystadenoma, perform a reseetion as soon 
as the patient is properly prepared. 

The panereatie pseudocyst begins its existenee as 
nothing more than an aeeumulation of seeretion and 
exudate surrounding the panereas in the lesser sae 
after an episode of aeute panereatitis. These eysts 
may be deteeted sometimes by no other means than 
sonography or eomputerized tomography. 

After aperiod of time the wall of the pseudoeyst 
develops a fibrotie lining, whieh makes a eystogastrie 
or eystojejunal anastomosis feasible. Prior to the 
deve!opment of this fibrotie wall, suturing the eyst 
to a portion of the gastrointestinal traet may be 
dangerous. Consequently, operation is not indieated 
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during the first 6 weeks following the initial for
mation of the pseudocyst unless serial sonography 
shows rapid growth or unless some complication 
occurs. Abscess, rupture of the cyst with peritonitis, 
and hemorrhage have been reported during this 
initial 6-week period of observation by Bradley, Cle
ments, and Gonzales. Immediate operation is, of 
course, indicated for these complications. On the 
other hand, these authors found that at least 40% of 
their patients showed complete resolution of the 
pseudocyst du ring this 6-week period. After the pass
age of 6 weeks, they noted only one case of spon
taneous resolution in 33 patients studied in con
trast with 17 serious complications, which included 
intraperitoneal rupture (with two deaths), cysten
teric fistula, common bile duct obstruction, and 
hemorrhage. 

Frey emphasized that hemorrhage in patients 
with pancreatic pseudocysts is most often due to 
rupture of a pseudoaneurysm. This type of aneurysm 
occurred most frequently in the splenic artery and 
ruptured into the pseudocyst, but pseudoaneurysms 
were also found in the gastroduodenal and the in
ferior pancreaticoduodenal arteries. In patients 
who have formed cystenteric fistulas, rupture of 
a pseudoaneurysm produces hemorrhage into the 
gastrointestinal tract and occasionally hemobilia. 

Because of the high incidence of serious compli
cations occurring in patients with conservatively 
managed pseudocysts, all such cysts require oper
ation unless they resolve themselves in 6 weeks, or 
unless the cyst is less than 5 cm in diameter as 
measured on the sonogram (Bradley et al.;· Frey; 
Martin et a!.; Shatney and Lillehei). 

Choice of Operation 
External Drainage by Laparotomy or 
Percutaneous Catheter 
External drainage is the operation of choice in all 
pseudocysts that have not yet developed a wall 
fibrotic enough to withstand suturing and in the 
unusual case of the pseudocyst that is in fact a large 
abscess cavity containing frank pus. We rarely en
counter a patient who is "too sick" to withstand a 
cystojejunostomy or a cystogastrostomy, although 
Martin, Catalano, Cooperman et a!. feel that exter
nal drainage is not such a poor second choice. In 
their series, the longest period of continuous drain
age from the cystocutaneous fistula was 4 months, 
although most fistulas stopped draining within 6 
weeks. Other authors report a high incidence of 
persistent fistulas, recurrent cysts, and other com
plications following external drainage (Frey; Sandy, 
Taylor, Christensen et a!.). 

Marsupialization, or suturing the wall of the cyst 
to the skin, is rarely indicated. If the cyst wall is 
thick enough to suture to the skin, it is thick enough 
to undergo a cystenteric anastomosis. 

Another method of instituting external drainage 
is to pass a needle and then a catheter into the 
pseudocyst by a transcutaneous route under the 
control of computed tomography (Karlson, Martin, 
Frankuchen, and associates). This technique of 
draining a pancreatic pseudocyst must be judged an 
experimental procedure until more data become 
available concerning its merits and its complications. 

Cystogastrostomy 
This operation is indicated only when the anterior 
wall of the cyst is firmly attached to the posterior 
wall of the stornach. Under these conditions it is 
an excellent operation. Otherwise, suturing the free 
wall of a cyst to the free wall of the stornach assurnes 
the risk of a postoperative gastric fistula, which is 
indeed a disastrous complication. Because the wall 
of a pseudocyst is primarily fibrous and contains no 
discrete blood supply, there is always some risk that 
an anastomosis to this structure. will fai!. And be
cause most large pseudocysts are indeed firmly 
attached to the posterior wall of the stornach, cysto
gastrostomy is probably the most commonly per
formed operation for pancreatic pseudocyst. 

Cystoduodenostomy 
The warning stated above applies with even greater 
force to cystoduodenostomy. If the cyst wall is not 
densely attached to the wall of the duodenum, do 
not perform cystoduodenostomy because a duodenal 
leak in this situation will often be fatal, as it was in 
the case of two patients reported by Frey. 

Roux-en-Y Cystojejunostomy 
This operation is indicated whenever an anastomosis 
must be performed to the anterior wall of a cyst 
that is not firmly attached to either stornach or 
duodenum. If a defunctionalized limb is used, one 
that is over 50 cm long, the dehiscence of a cysto
jejunal anastomosis will not be a life-threatening 
complication because the fluid leaking from this type 
of anastomosis will not contain the powerful diges
tive ferments that flow from leaking gastric or duo
denal anastomoses. 

Distal Pancreatectomy 
When a patient with a pancreatic pseudocyst suffers 
also from a pseudoaneurysm in the back wall of 
the cyst, simply performing a drainage procedure, 
whether internal or external, will not prevent post
operative hemorrhage (Frey). While the older litera
ture concerning postoperative hemorrhage following 
cystogastrostomy attributed the bleeding to some 



teehnieal error in the anastomosis (Huston, Zeppa, 
and Warren), it is highly likely that the bleeding 
resulted from the rupture into a eyst of a pseudo
aneurysm. Frey no ted that 10.8% of his operative 
eases were found to have pseudoaneurysms on pre
operative angiography. "Sinee hemorrhage ... was 
a signifieant faetor in the majority of deaths of 
patients with pseudoeysts," Frey states that "all 
pseudoeysts having an assoeiated pseudoaneurysm 
should, whenever possible, be treated by exeision." 
Three patients in Frey's series, none of whom had 
bled preoperatively or had any evidenee of blood in 
the eysts at operation, underwent a simple drainage 
proeedure, and all three exsanguinated postoper
atively. A pseudoaneurysm in the wall of the eyst 
was the souree of the hemorrhage in eaeh ease. 

When a pseudoaneurysm is aetively bleeding, 
loeal eontrol by ligating the artery in the wall of a 
ehronieally inflamed eyst may not be effeetive sinee 
the suture will often cut through the artery post
operatively, with eonsequent rebleeding. Reseetion 
of the eyst together with adjaeent panereas and 
division of the artery in an uninflamed area proximal 
to the pseudoaneurysm will eliminate the threat of 
hemorrhage. 

When an arteriogram does not demonstrate a 
pseudoaneurysm, it is probably not neeessary to 
exeise a pseudoeyst, even if it eontains blood at the 
time of operation (Frey; Graee and Jordan). 

The only other indieation for reseeting a pan
ereatie pseudoeyst oeeurs when a patient suffers 
such severe pain from irreversible ehronie pan
ereatitis that distal panereateetomy is indieated for 
this purpose alone. 

Whippie Pancreatoduodenectomy 
When arteriography demonstrates a pseudo
aneurysm of the panereatieoduodenal artery in the 
head of the panereas, Frey believes that a Whippie 
panereatoduodeneetomy is indieated to remove the 
serious threat of exsanguinating hemorrhage. Other
wise, most pseudoeysts in the head of the panereas 
or in the uneinate proeess ean be treated by internal 
drainage. Even though the mortality rate of pan
ereatoduodeneetomy for panereatitis is lower than 
that after cancer, this radieal proeedure is not often 
indieated for panereatie pseudoeysts exeept in pa
tients who have a pseudoaneurysm in the head of the 
panereas. 

Indications 

Any pseudoeyst that measures over 5 em in diameter 
by sonography or CT sean requires operation if it 
persists far more than 6 weeks. 
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Preoperative Care 
Visualize the eyst by sonogram or CT sean. 

Complete an upper GI X-ray series. 

Rule out the presenee of gallstones or bile duet 
obstruetion by sonography, oral eholeeystography, 
or endoseopie radiographie eholangiopanereato
graphy (ERCP). 

Perform angiography of the splenie artery and pan
ereas in all ehronie pseudoeysts prior to surgery. 

Administer perioperative antibioties. 

Insert a nasogastrie tube preoperatively. 

Pitfalls and Danger Points 
Anastomotie leak 

Postoperative hemorrhage 

Mistaken diagnosis (abdominal aortie aneurysm, 
eystadenoeareinoma) 

Overlooking a pseudoaneurysm in the wall of a eyst 

Operative Strategy 
Avoiding Anastomotic Leakage 
As diseussed above, do not perform either a eysto
gastrostomy or a eystoduodenostomy unless the wall 
of the eyst is firmly attaehed to the wall of the 
stornach or duodenum. In the latter ease make the 
anastomosis through the area of attaehment. Other
wise, perform a Roux-en-Y eystojejunostomy be
eause leakage from this anastomosis is far less dan
gerous to the patient than is leakage from either 
stornach or duodenum. 

Also, be eertain that the wall of the pseudoeyst 
is thiek enough to make the anastomosis safe. Al
though this degree of thiekening is generally pre
sumed to require the passage of6 weeks, a thiek wall 
may oeeasionally be no ted as soon as 3 weeks after 
the onset ofthe eyst (Graee andJordan). Ifthere is 
doubt about the adequaey of the eyst wall, perform 
an external drainage operation. 

A voiding Diagnostic Errors 
Although preoperative angiography is helpful in rul
ing out the presenee of an abdominal aortie an
eurysm that may resemble a panereatie pseudoeyst, 
always inspeet the pancreatie eyst earefully with the 
tentative hypo thesis that it may, in fact, be an aortie 
aneurysm. Also, insert a needle into the suspeeted 
eyst and aspirate to see if it eontains blood. When 
the eyst is pulsatile, proeeed with great eaution, as 
the eyst may eontain a free rupture of a pseudo
aneurysm of the splenie artery. 
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Also, perform a biopsy of the cyst wall to rule out 
cystadenocarcinoma. 

Pseudoaneurysm 
When arteriography has demonstrated a leaking 
pseudoaneurysm of the splenic artery in a large 
pseudocyst, it is wise to ask the angiographer to pass 
a balloon catheter into the proximal splenic artery in 
order to occlude the artery preoperatively. Some
times the area of inflammation extends elose to the 
origin ofthe splenic artery, making proximal control 
in the operating room, under emergency conditions, 
quite difficult. 

It is preferable to resect a cyst containing a pseu
doaneurysm to prevent postoperative rupture and 
hemorrhage, rather than to drain it. 

The Jaundiced Patient 
While jaundice in the presence of a pseudocyst may 
well be the result of extrinsic press ure by the cyst 
against the distal common bile duct, it is also im
portant to rule out the presence of calculi or peri
ductal pancreatic fibrosis as the cause of bile duct 
obstruction. Preoperative ERCP is helpful, but per
forming an operative cholangiogram after the cyst 
has been drained will determine whether further 
surgery of the bile duct is necessary. If the jaundice 
is due to chronic fibrosis in the head of the pancreas, 
a bypass operation will be required. It may be 
necessary to perform a side-to-side choledocho
jejunostomy to the defunctionalized limb of the 
Roux-en-Y distal to the cystojejunostomy. 

Operative Technique 
Externat Drainage 
Make a long midline incision. Explore the abdomen. 
Identify the pseudocyst. After making an incision in 
the greater omen turn to expose the anterior wall of 
the cyst, insert a needle into the cyst to rule out the 
presence of fresh blood. Then incise the cyst wall 
and evacuate all of the cyst contents. Take a sampie 
for bacteriological analysis. If the cyst wall is too 
thin for anastomosis, insert a soft Silastic catheter 
and bring it out through an adequate stab wound in 
the left upper quadrant. 

If the cyst wall is thick enough to permit suturing 
to the skin for marsupialization, the wall is adequate 
for cystojejunostomy. 

Ifthe cyst wall is thick enough to permit suturing, 
but the contents of the cyst appear to consist of pus 
and to resemble a large abscess, make a Gram stain. 
Sometimes what appears to be pus is only grumous 
detritus. If the Gram stain does not show a large 
number ofbacteria, it is possible to perform an inter-

nal drainage operation. Otherwise, marsupialize a 
4-5 cm window in the anterior cyst wall by suturing 
it to the anterior fascia of a large 5-cm stab wound in 
the abdominal wall. 

Close the abdominal incision in the usual fashion 
after lavaging the abdominal cavity with a dilute 
antibiotic solution. 

Cystogastrostomy 
Make a midline incision from the xiphoid to the 
umbilicus. Explore the abdomen. If the gallbladder 
contains stones, perform a cholecystectomy and a 
cholangiogram. Explore the lesser sac by exposing 
the posterior wall of the stornach from its lesser 
curvature aspect. If the cyst is densely adherent to 
the posterior wall ofthe stornach, a cystogastrostomy 
is the operation of choice. If the retrogastric mass is 
pulsatile, consider seriously whether the mass re
presents an aortic aneurysm. Expose the aorta at the 
hiatus of the diaphragm and prepare a suitable large 
vascular elamp for emergency ocelusion of this ves
sel, should this be necessary. If the surgeon has 
had no previous experience with this maneuver, he 
should request the presence of a vascular surgeon. 
Apreoperative CT scan should be accurate in iden
tifying the nature of the mass. 

Make a 6-8 cm incision in the anterior wall of the 
stornach (Fig. 76-1) opposite the most prominent 
portion of the retrogastric cyst. Obtain hemostasis 
with an electrocautery or ligatures. Then insert 
an 18-gauge needle through the back wall of the 
stornach into the cyst and aspirate. If no blood is 
obtained, make an incision about 5-6 cm in length 
through the posterior wall of the stornach and carry 
it through the anterior wall of the cyst. Excise an 
adequate ellipse of tissue from the anterior wall of 
the cyst for frozen-section histopathology to rule out 
the presence of a cystadenoma or cystadenocar
cinoma (Fig. 76-2). 

Then approximate the cut edges of the stornach 
and cyst by means of continuous or interrupted 3-0 
PG sutures (Fig. 76-3). Close the defect in the 
anterior wall of the stornach by applying 4-5 Allis 
elamps and then perform a stapled elosure by using 
the T A-90 stapler. Ifthe gastric wall is not thickened, 
use the 3.5-mm staples. Lightly electrocoagulate the 
everted gastric mucosa. Suture-ligate any arterial 
bleeders with 4-0 PG. 

Roux-en-Y Cystojejunostomy 
Make a long midline incision. Explore the abdomen. 
Check the gallbladder for stones. Expose the anterior 
wall of the cyst by dividing the omen turn overlying 
it. Prepare a segment of jejunum at a point about 
15 cm beyond the ligament of Treitz. Divide the 
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Fig. 76-4 

jejunal mesentery as illustrated in Fig. 76-4. Then 
divide thejejunum between two Allen elamps. Liber
ate enough of the mesentery of the distal jejunal 
segment to permit the jejunum to reaeh the eyst 
without any tension. 

Make a small window in an avaseular portion 
of the transverse mesocolon and deliver the distal 
jejunal segment into the supramesoeolie spaee. Ex
eise a window of anterior eyst wall, about 3-4 em in 
diameter . Send it for frozen-seetion histopathologi
eal examination. Perform a one-Iayer anastomosis 
between the open end ofjejunum and the window in 
the anterior wall. Insert interrupted Lembert 3-0 or 
4-0 Vicryl sutures. Then use 4-0 Vieryl sutures to 
attaeh the mesocolon to the jejunum at the point 
where it passes through the mesocolon. 

Anastomose the divided proximal end of the 
jejunum to the antimesenterie border ofthe deseend
ing limb of the jejunum at a point 60 em beyond the 
eystojejunal anastomosis. Align the open proximal 
end of jejunum so that its opening points in a ee
phalad direetion. Make a 1.5-em ineision in the anti
mesenterie bord er of the deseending jejunum using 
eleetroeautery (see Fig. 68- 7). Insert the forks of the 
GIA stapling deviee into both limbs of jejunum so 

that the GIA will grasp the antimesenterie borders. 
Then fire the GIA deviee making a side-to-side 
anastomosis (Fig. 68-9). 

Apply an Allis elamp to the anterior termination 
ofthe GIA staple line and another Allis elamp to the 
posterior termination of the GIA staple li ne and 
draw these two points apart. Then insert a guy 
suture to approximate the midpoints ofthe eephalad 
and eaudal lips of jejunum (see Fig. 68-10). Com
plete the anastomosis by triangulation. Apply Allis 
elamps to the tissue between the guy suture and the 
anterior termination of the G IA staple line. Apply a 
TA-55 deviee with 3.5-mm staples deep to the guy 
suture and the Allis elamps . Close the TA-55 and 
fire, ereating an everting elosure (see Fig. 68-11) . 
Exeise the redundant mueosa with a heavy seissors, 
but be eareful not to detach the guy suture. Lightly 
eleetroeoagulate the mueosa. Then apply Allis 
elamps to approximate thejejunum between the guy 
suture and the posterior termination of the GIA 
staple line. Apply a TA-55 deviee just deep to the 
guy suture and the Allis elamps. Fire the TA-55. 
Excise the redundant tissue and lightly eleetroeo
agulate the everted mucosa. Remove the TA-55 (see 
Fig. 68-12). Be sure that the ends of the GIA staple 
li ne have been ineluded in each of the two appli
cations ofthe TA-55. This method will ereate a large 
end-to-side anastomosis, completing the Roux-en-Y 
procedure. 

Use 4-0 PG sutures to elose the defeet in the 
jejunal mesentery. 

The eompleted eystojejunostomy is illustrated in 
Fig.76-5. 

If the eyst wall is of adequate quality, no drains 
need be used. Close the incision in the usual fashion. 

Distal Pancreatectomy 
The teehnique of distal panereatectomy is described 
in Chap. 75 . 

WhippIe Pancreatoduodenectomy 
The teehnique for the panereatoduodenectomy IS 

described in Chap. 73. 

Postoperative Care 

Nasogastrie suetion for 1-3 days. 

Perioperative antibiotics are indicated. If the culture 
report of the cyst contents comes back positive, 
administer the appropriate antibioties for 7 days. 

In cases of external drainage , administer antibiotics 
depending on the culture reports. Leave the drain in 
place until the amount of fluid obtained is minimal 
and also a radiographie study with aqueous contrast 
material shows that the eyst has eontracted down to 



Fig. 76-5 

the size of the drain. It may be helpful to instilI a 
dilute antibiotie solution at intervals into the drain if 
the eyst is infeeted. 

Postoperative Complications 

Aeute panereatitis 

Persistent fistula following extern al drainage 

Abseess 

Postoperative bleeding into gastrointestinal tract 
(rare if pseudoaneurysms have been exeised) 
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77 Pancreaticojejunostomy (Puestow) 
for Chronic Pancreatitis 

Concept: Which Therapy 
for Chronic PancreatitIs? 

Pathogenesis 
Chronic pancreatitis of the type severe enough to 
require surgery generally follows chronic alcohol 
abuse. It is rare after an attack ofbiliary pancreatitis 
if the biliary calculi are removed. Occasionally trau
ma to the pancreas or congenital abnormalities ofthe 
pancreatic ducts may produce chronic pancreatitis. 

Objectives of Surgery 
I t is unlikely that any type of operation will sig
nificantly preserve pancreatic function. The only 
objective that surgery can be expected to accomplish 
is relief of pain. This can be achieved in some 
patients by an extensive pancreaticojejunostomy, an 
operation that presumably relieves the patient's 
pain by decompressing the partially obstructed pan
creatic ducts. Another method of alleviating intracta-

. ble pain in chronic pancreatitis is resection of part or 
all of the diseased pancreas. The drawback to resec
tion operations is that they may produce diabetes, 
which can be very difficult for the alcoholic patient 
to manage. A number of alcoholic patients, following 
extensive pancreatic resection, will die late in the 
postoperative course due to a complication of dia
betes control. 

Although another objective of pancreatic surgery 
is to preserve the exocrine function of the pan
creas, there are no convincing data that pancreati
cojejunostomy accomplishes this aim. 

Choice of Operation 
Sphincteroplasty 
Even when sphincteroplasty is accompanied by a 
septotomy that enlarges the orifice of Wirsung's 
duct, it is not an effective operation for the usual 
type of chronic pancreatitis seen in the alcoholic 
patient. Theoretically, ifthere is a localized obstruc
tion at the orifice ofWirsung's duct, sphincteroplasty 
combined with ductoplasty is a logical procedure to 
relieve this obstruction. Because an isolated obstruc
tion of this type is quite rare, however, there is, in 
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our opinion, scant indication for sphincteroplasty in 
chronic pancreatitis. 

Pancreaticojejunostomy, Roux-en-Y 
Pancreaticojejunostomy is the operation of choice in 
patients with intractable pain from chronic pan
creatitis only if the pancreatic duct is dilated to a diameter 
over 5 mm. Since there are multiple points of ductal 
obstruction in most patients with this disease, the 
pancreatic ductogram in the typical case will re
semble a "chain of lakes." When the indications 
for pancreaticojejunostomy are restricted to patients 
who have large ducts, 80% will experience satis
factory relief of pain following this operation accord
ing to Prinz and Greenlee. When the pancreatic 
duct is not enlarged, pancreaticojejunostomy is con
traindicated. The diameter of the pancreatic duct 
can generally be determined preoperatively by en
doscopic radiographic cholangiopancreatography 
(ERCP). Otherwise, it will be necessary to obtain a 
pancreatic ductogram in the operating room prior to 
performing a pancreaticojejunostomy . 

Pancreatic Resection 
(See Chaps. 73-75.) 

Whippie Pancreatoduodenectomy 
When the chronic pancreatitis appears to be located 
primarily in the head of the pancreas or the uncinate 
process, or when these areas are the site of a pseudo
aneurysm, a resection of the head of the pancreas 
may be necessary. In this case the usual Whippie 
operation is modified by preserving the stornach and 
pylorus, as illustrated in Chap. 73. In performing 
this operation for chronic pancreatitis, it may be 
somewhat more difficult to free the portal vein from 
the pancreas than when one does a Whippie oper
ation for ampullary carcinoma. However, anasto
mosing the cut end of the pancreatic duct to the 
jejunum will be more secure because the duct in 
chronic pancreatitis is fibrotic and holds sutures 
quite weil with a low rate ofpostoperative pancreatic 
fistula. The mortality rate following pancreatodu
odenectomy for chronic pancreatitis is probably no 
more than 3%, a figure lower than that which 
follows the same operation in patients with car
cinoma. When the tail and body of the pancreas are 



preserved, the incidence of postoperative diabetes 
will be low. 

Distal Pancreatectomy 
When the primary location of the chronic pan
creatitis appears to be localized in the body and tail 
of the pancreas, and when the pancreatic duct is 
too small for a successful side-to-side pancreatico
jejunostomy, then resecting the distal portion of the 
pancreas may be indicated if the patient suffers in
tractable pain. If it is possible to dissect the fibrotic 
pancreas away from the splenic vein, it may oc
casionally be possible to perform a distal pancreatec
tomy with preservation of the spleen. Otherwise, 
this operation is done by the technique described 
in Chap. 75. Distal pancreatectomy for pancreatitis 
in the alcoholic patient is not generally effective in 
relieving pain according to White and Hart. 

Subtotal and Total Pancreatectomy 
Frey and Child performed an 80%-95% pancrea
tectomy with preservation of the duodenum. A 2-cm 
remnant of the pancreatic head was left on the 
duodenum and the pancreatoduodenal blood vessels 
were preserved to guarantee adequacy of the duo
denal blood supply. Special attention must be de
voted to avoiding trauma to the distal common bile 
duct. If the uncinate process is diseased, it must be 
resected or the patient's pain may not be relieved. 
Although the technical details can be mastered, this 
has not proved to be a very satisfactory operation for 
a chronic alcoholic because of the difficulty that the 
alcoholic patient will experience in controlling the 
resulting diabetes. The same objection applies 
to a total pancreatoduodenectomy for intractable 
chronic pancreatitis in the alcoholic patient. 

Nonsurgical Treatment 
Some internists believe that if they persist in con
servative management of patients with intractable 
pain from chronic pancreatitis, the disease will "burn 
out" and pain will eventually be relieved. There is 
no evidence that this concept is valid. On the other 
hand, long-term survival of the alcoholic patient 
with chronic pancreatitis is not likely, whether or not 
he has undergone a successful operation for the 
pancreatitis. This is because most of the patients do 
not discontinue their consumption of alcohol, and 
the cause of death is generally some complication of 
alcoholism. Aside from encouraging the patient to 
change his drinking habits, medical management 
requires medication for pain and enzyme replace
ment therapy for malabsorption secondary to exo
crine insufficiency. 

A positive indication for continuing nonsurgical 
management of chronic pancreatitis is the presence 
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of severe hepatic eirrhosis, especially with portal 
hypertension. 

Indications 
Chronic pancreatitis producing intractable pain not 
responsive to medical treatment. If the pancreatic 
duct is dilated (diameter of 5-7 mm), perform pan
creaticojejunostomy. Otherwise, pancreatic resec
tion of some type may be required. 

Preoperative Care 
Evaluate hepatic function. 

Rule out portal hypertension. 

Establish nutritional rehabilitation if necessary. 

Order ERCP. 

Complete an upper GI X-ray series to rule out 
duodenal obstruction. 

Rule out biliary calculi by X-ray or sonography. 

Pitfalls and Danger Points 
Failure to rule out portal hypertension 

Overlooking pancreatic carcinoma (In any large 
series of operations for chronic pancreatitis, there 
will be a few cases of pancreatic carcinoma. I t is 
possible that chronic pancreatitis does indeed pre
dispose the patient to pancreatic cancer. Before de
ciding on an operative procedure, biopsy suspicious 
areas. Aspiration cytology in the operating room 
may be helpful in this situation.) 

Operative Strategy 
Since the dilated pancreatic ducts are thick walled 
and fibrotic the pancreaticojejunal anastomosis is a 
safe procedure in these cases. One layer of sutures 
gene rally suffices. 

Operative Technique 

Exposure 
Make a midline incision from the xiphoid to a point 
4-5 cm below the umbilicus. Separate the greater 
omenturn from the middle ofthe trans verse colon for 
a sufficient distance to expose the pancreas. Divide 
the peritoneal attachments between the pancreas 
and the posterior wall of the stornach. 

Incising the Pancreatic Duct 
The main pancreatic duct is gene rally located about 
one-third of the distance from the cephalad to the 
caudal margin of the pancreas. If the duct cannot be 
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Fig. 77-1 

palpated, inserting a 22-gauge needle and attempt
ing to aspirate pancreatic juice may serve to locate 
the pancreatic duct. If the duct has not been success
fully visualized by apreoperative ERCP, perform a 
ductogram in the operating room by aspirating 2 ml 
of pancreatic juice with a 22-gauge needle; inject an 
equal amount of dilute Hypaque into the duct. 
If there is suspicion that the common duct is ob
structed by the chronic pancreatitis, perform a chol
angiogram in the operating room. 

Once the pancreatic duct has been identified, it 
should be opened by making an incision along its 
anterior wall. The incision should open the entire 
duct from the head to the tail of the pancreas. This 
may be done with a Potts scissors or with a scalpel 

(Fig. 77 -1). Continue the duct incision further into 
the head of the pancreas than is shown in the illus
trations . Secure hemostasis with an electrocautery. 
Occasional bleeding points may require a fine PG 
suture-ligature. If a stricture of the pancreatic duct 
is encountered, insert a probe through the strictured 
area and incise the anterior wall of the duct with a 
scalpel over the probe. Remove any calculi or debris 
that may have collected in the ductal system. 



Constructing the Roux-en-Y 
J ejunostomy 
Prepare the proximal jejunum for a Roux-en-Y as 
illustrated in Fig. 68-1. Select a suitable point about 
12-15cm beyond the ligament of Treitz. After a 
sufficient amount of mesentery has been divided, 
apply the TA-55 stapling device to the jejunum and 
fire the 3.5-mm staples. Apply an Allen clamp just 
proximal to the stapling device. Divide the jejunum 
flush with the cephalad side of the stapler with a 
scalpel. Lightly electrocoagulate the everted mucosa 
and remove the stapler. 

Make a 3-cm incision in an avascular area of the 
transverse mesocolon. Pass the limb of jejunum 
through this incision and position it side-to-side to 
the open pancreatic duct. The stapled cut end ofthe 
jejunum should be approximated to the tail of the 
pancreas and the distal jejunum to the head. Now 
incise the antimesenteric bord er of jejunum over a 
length approximately equal to the incision in the 
pancreatic duct using a scalpel or electrocautery. 
Since the fibrotic pancreas accepts sutures nicely, 

Fig. 77-2 
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one layer of sutures is sufficient. For the posterior 
layer of the anastomosis, approximate the full thick
ness of the jejunum to the incision in the pancreatic 
duct. Use 4-0 Vicryl interrupted sutures. Insert the 
needle through both the mucosal and seromuscular 
portions of the jejunal wall. Then pass the needle 
through the fibrotic parenchyma of pancreas and 
through the pancreatic duct. Tie the suture with the 
knot inside the lumen of the pancreatic duct (Fig. 
77-2). For the anterior layer ofthe anastomosis use 
a seromucosal or Lembert stitch on the jejunum. 
Then pass the needle through the full thickness of 
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Fig.77-3 

Fig.77-4a 

the duct including some of the pancreatic par
enchyma (Figs. 77-3 and 77-4a and 77-4b). 

elose the defect in the mesocolon by inserting fine 
interrupted sutures between the mesocolon and the 
serosa of the jejunum. 

At a point at least 60 cm distal to the pancrea
ticojejunostomy, construct an end-to-side jejuno
jejunostomy to complete the Roux-en-Y anastomo-

Fig.77-4b 

SIS. We generally accomplish this anastomosis by 
stapling as described in Figs. 68-7 to 68-12. 

If desired, make a puncture wound in the left 
upper quadrant and insert a Jackson-Pratt closed
suction silicone drainage catheter down to the region 



of the pancreaticojejunal anastomosis. elose the ab
domen in routine fashion. 

Postoperative Care 

Discontinue nasogastric suction in 1-3 days. 

Administer perioperative antibiotics for 24 hours. 

Postoperative Complications 

Pancrcatic fistula 

Abdominal or wound infection 
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Indications 
Since the specific therapy for the group of diseases 
that require splenectomy is often in astate of flux 
and since so me of the conditions are complicated by 
problems of coagulation, it is important that the 
indications and timing for surgery be worked out in 
elose cooperation with an experienced hematologist. 
Splenectomy may be indicated for patients with 
hereditary anemias (spherocytosis, elliptocytosis, 
nonspherocytic hemolytic anemia), primary hyper
splenism, and chronic idiopathic thrombocytopenic 
purpura. Patients with autoimmune hemolytic ane
mia, secondary hypersplenism, thaiassemia, myelo
fibrosis, chronic lymphatic leukemia, and lymphoma 
also may benefit from splenectomy in selected situ
ations. Until recently splenectomy was a routine part 
of the staging procedure for patients with Hodgkin's 
disease, but this is no longer accepted. 

Primary splenic tumor 

Splenic abscess 

Splenic cysts, parasitic and nonparasitic 

Under unusual circumstances, a large number of 
other diseases may be benefited by splenectomy, such 
as Gaucher's disease, sarcoidosis, Felty's syndrome, 
Niemann-Pick's disease, and Fanconi's syndrome. 

Preoperative Care 
Consult with an experienced hematologist concern
ing blood coagulation factors in the patient and 
the careful cross-matching of an adequate quantity 
of blood. For patients with thrombocytopenia, pre
parations should be made to have platelets and other 
coagulation factors on reserve. Do not administer 
the platelets prior to ligating the splenic artery in 
patients with thrombocytopenia as the platelets will 
be promptly destroyed. 

Insert nasogastric tube prior to operation. 

Administer perioperative antibiotics. 

Remember that in patients with giant splenomegaly, 
portal hypertension, and pancytopenia (as may 
occur in myelofibrosis), preoperative ocelusion of 
the splenic artery by transcatheter infarction of the 

spleen may be accomplished in the angiography 
suite (Levy, Wasserman, and Pitha). Splenectomy 
should be performed promptly after completion of 
the splenic artery ocelusion, as necrosis of the spleen 
and sepsis are otherwise likely to occur. 

Pitfalls and Danger Points 
Intraoperative hemorrhage 

Postoperative hemorrhage 

Injuring the greater curvature of the stornach 

Injuring the pancreas 

Postoperative sepsis, especially in immunologically 
impaired patients 

Failure to remove accessory spleen 

Operative Strategy 
Avoiding Intraoperative 
Hemorrhage 
Perhaps the single most important method of avoid
ing serious intraoperative bleeding is to be sure 
that the exposure is adequate for each step of the 
operation. For the large spleen, this requires a long 
incision, although it is rarely necessary to perform a 
thoracic extension. Frequently, the use of a Thomp
son retractor to elevate the left costal margin will 
greatly improve exposure. 

A second important method of avoiding the lacer
ation of a major vein is the meticulous dissection and 
individualligation of each of the important vessels. 
When performing splenectomy for hematological 
disorders, we prefer to isolate the splenic artery as 
the first step in the splenectomy. The splenic artery 
may be approached from the lesser curvature portion 
ofthe stornach by entering the lesser sac at this point. 
An alternative approach is to divide the gastrocolic 
omen turn, thereby exposing the upper bord er of the 
pancreas. When the splenic artery is liga ted before 
manipulating the spleen, it will be noted that a large 
spleen frequently diminishes considerably in size 
and thus makes the dissection safer. 

Patients with portal hypertension, as in myelo
fibrosis, also require elamping and ligating of the 
splenophrenic and splenorenalligaments. 
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Preventing Postoperative 
Hemorrhage 
At the conelusion ofthe splenectomy, it is important 
to achieve complete hemostasis in the bed of the 
spleen, especially along the tail of the pancreas, the 
left adrenal gland, and the posterior abdominal wall. 
Some of the bleeding points can be controlled by 
electrocoagulation; others require elamping. Bleed
ing from the tail of the pancreas almost always 
necessitates the insertion of fine suture-ligatures on 
atraumatic needles because the blood vessels te nd 
to retract into the pancreatic tissue. If there is 
diffuse oozing due to inadequate platelets or other 
coagulation deficiencies, it may be necessary after 
the spleen is removed to administer platelets, fresh 
frozen plasma, and other coagulation factors. After 
administering these substances and testing the blood 
for various coagulation deficiencies, continue to ob
serve the operative site until the bleeding stops. 
Do not simply insert a few drains and elose the 
abdomen. The latter course will often lead to the 
development of a large hematoma in the left upper 
quadrant. Some of these hematomas may become 
infected and cause a subphrenic abscess. 

A voiding Pancreatic Injury 
The greatest risk of injuring the tail of the pancreas 
occurs when the splenic blood supply is being ligated 
and divided at the hilus of the spleen. When carrying 
out this step, it is important elearly to identify the 
tail of the pancreas and to divide the blood vessels 
without injuring the pancreas. If each elamp con
tains only a blood vessel and not other tissue, then 
the pancreas will not be crushed by a large hemostat. 
Nor will it be transected inadvertently. 

A voiding Trauma to the Stomach 
During the course of elamping and dividing the 
short gastric vessels it is easy-especially when a 
large spleen is being removed-to inelude the wall 
of the gastric greater curvature within a hemostat 
aimed at a short gastric vessel. In other situations, 
the serosa of the stornach may be denuded during 
the process of dissecting out these blood vessels. In 
either case, the injury may result in a gastric fistula, 
a serious and life-threatening complication. Conse
quently, take care to identify elearly each of the 
vessels and to achieve hemostasis and division of the 
short gastric vessels without damaging the stornach. 

In addition, a postoperative gastric fistula may be 
avoided if the greater curvature is inverted with 
a continuous or interrupted layer of seromuscular 
Lembert sutures. In this way the ligated stumps of 
the short gastric vessels and any possibly traumatized 

gastric wall are inverted together. In cases where 
division of the short gastric vessels has been accom
plished with great ease and under conditions of good 
visibility, one may be able to guarantee that the 
greater curvature has not been traumatized. In these 
cases, it may not be necessary to invert this region of 
the stornach. 

Preventing Postoperative Sepsis 
In the immunologically deficient patient, subphrenic 
sepsis in the bed of the excised spleen may occur, 
especially in those patients who have sustained a 
postoperative hematoma. Therefore, the first step in 
preventing this complication is to ascertain that good 
hemostasis has been achieved. Secondly, we believe 
that the use of prophylactic antibiotics administered 
intravenously at the induction of anesthesia and 
repeated at intervals for the next 24 hours, is an 
important means of helping to prevent this com
plication. This is especially true if there is any 
danger that the stornach or colon may be entered 
during a difficult dissection. Whether irrigating 
the field and the abdominal wound with a dilute 
antibiotic solution provides any additional protection 
is not statistically validated at this time; however, 
we choose to carry out this type of lavage during 
splenectomy. 

We agree with Traetow, Fabri, and Carey that 
inserting a drain to the splenic bed appears to in
crease the incidence of postoperative subphrenic 
sepsis. This is especially true for the latex type of 
drain that permits the entrance of bacteria from the 
skin down the drain tract. If the pancreas has been 
injured, or if the hemostasis cannot be completely 
controlled des pi te intensive effort, then a drain is 
necessary. However, it is important to use a elosed
suction type of drain, either one or two, passed 
through snug puncture wounds and sutured to the 
skin (see Chap. 3). Also, removing the drain within 5 
days appears to lower the risk of infection. 

Accessory Spleen 
Occasionally, the presence of a residual accessory 
spleen will impair the therapeutic effect of a splenec
tomy. In some reported cases, performing a second 
laparotomy and removing an accessory spleen has re
sulted in considerable improvement. Consequently, 
it is important in patients splenectomized for hema
tological diseases to identify and remove accessory 
spleens. The most common locations of accessory 
spleens are in the hilus of the spleen as well as in the 
gastrosplenic, the splenocolic, and the splenorenal 
ligaments. Also search the perirenal area, the tail 
of the pancreas, the small bowel mesentery, and 
the presacral region for accessory spleens, although 



these locations are less commonly the site of an 
accessory spleen than is the area around the splenic 
hilus. 

Operative Technique 
Incision 
In the patient who has a small spleen, as is often the 
case with idiopathic thrombocytopenic purpura, a 
long left subcostal incision, reaching at least to the 
anterior axillary line, provides excellent exposure. In 
so me cases the subcostal in cis ion may be improved 
by a Kehr extension up the middle to the xiphocostal 
junction, as illustrated Fig. 78-1. In patients with 
marked splenomegaly, a long midline incision may 
be preferable, especially if the patient has a nar
row costal arch. Use an electrocoagulator to incise 
the abdominal wall. In order to provide adequate 
exposure, a midline incision must extend a con
siderable distance below the umbilicus. Then, apply 
a Thompson retractor to elevate the left costal mar
gin and to draw it in a cephalad and lateral direction, 

Ligating the SpIe nie Artery 
Incise the avascular portion of the gastrohepatic 
ligament along the middle of the lesser curvature 
portion of the stornach and elevate the stornach to 
expose the upper bord er of the pancreas. Palpate the 
splenic artery as it courseS along the upper border of 
the pancreas towards the spleen. If it appears that 
ligating the splenic artery near the pancreatic tail 
will be difficult, then identify the pancreas behind 
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the lesser curvature of the stornach and incise the Fig. 78-2 

Fig. 78-1 

Kehr subco lai 
incision 

\----+_ Midline incision 

peritoneum over the splenic artery above the body of 
the pancreas. Carefully pass a blunt-tipped right
angle Mixter clamp around the splenic artery. Tem
porarily occlude this artery either with a vascular 
clamp or by doubly encircling it with a Vesseloop or 
a narrow umbilical tape fixed in place with a small 
hemostat. 

In most cases, approach the splenic artery by 
opening the gastrocolic omenturn outside the gas
troepiploic arcade, applying clamps, dividing and 
ligating serially with 2-0 silk. Also divide and liga te 
the left gastroepiploic vessel (Fig. 78-2). After a 
window in the omen turn has been achieved, identify 
the splenic artery by palpating along the superior 
border of the pancreatic body or tail. Open the 
peritoneum over the artery and encircle the artery 
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Fig. 78-3 

Fig.78-4 



with a 2-0 silk ligature (Fig. 78-3). Then tie this 
ligature. 

Sometimes, accomplishing the identification of 
the splenic artery requires division of the lower short 
gastric vessels. If this step has not already been ac
complished, then identify, clamp, divide, and liga te 
these structures with 2-0 silk (Fig. 78-4). Continue 
the division of the short gastric vessels in a cephalad 
direction as long as the exposure is satisfactory. If 
the upper short gastric vessel is not long enough to 
be divided easily at this time, delay this until the 
spleen has been completely mobilized. 

Mobilizing the Spleen 
With the left hand, retract the spleen in a medial 
direction to expose the splenophrenic and spleno
renal ligaments. These are generally avascular. 
Divide the ligaments with a Metzenbaum scissors or 
an electrocautery. Only in the presence of portal 
hypertension will it be necessary to liga te a number 
of bleeding vessels in these ligaments. Insert the left 
index finger behind the incised splenorenalligament 
and continue the incision both by sharp and blunt 
dissection until the spleen has been freed from the 
capsule of Gerota and the diaphragm (Figs. 78-5 
and 78-6). 

In the same plane, slide the hand behind the 
posterior surface of the pancreas and elevate both 
the tail of the pancreas and the attached spleen into 
the abdominal incision. Tearing the splenic capsule 
by rough maneuvering during this step will produce 
unnecessary bleeding and possible postoperative 
peritoneal splenosis. Apply a number of moist gauze 
pads to the bed of the spleen in the posterior ab
dominal wall. 

Slide the index finger behind the splenocolic liga
ment and divide this ligament, releasing the colon 
and its attached omen turn from the lower pole of the 
spleen. This dissection willleave the spleen attached 
only by the splenic artery and vein and perhaps one 
or two remaining short gastric vessels. 

Ligating the Splenic Vessels 
With the spleen elevated out ofthe abdominal cavity, 
search the posterior aspect ofthe splenic hilus for the 
tail of the pancreas. Gently separate the tail of the 
pancreas from the posterior wall of the splenic artery 
and vein. Carefully divide and ligate small branches 
ofthe splenic vessels entering the tail ofthe pancreas. 
Identify the previously liga ted splenic artery. Ligate 
the artery again near the hilus. Leave sufficient 
stump of splenic artery (I cm). Then divide the 
splenic artery. Further dissection will reveal the 
splenic vein. This may be a large structure, or it may 

Fig. 78-5 

have divided into several branches by the time it Fig. 78-6 
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Divided hort gastric vessels 

Fig.78-7 

reaches the splenic hilus. Carefully encircle either 
the main splenic vein or each of its branches with 
2-0 silk ligatures (Fig. 78-7). Tie the ligatures 
and divide the veins between ligatures. Remove the 
spleen. 

Search the area of the pancreatic tail, the kid
ney, the gastrosplenic ligament, the omentum, the 
small and large bowel mesentery, and the pelvis for 
accessory spleens. Remove the gauze pads from the 

Fig. 78-8 

splenic bed and accomplish complete hemostasis 
utilizing an electrocoagulator and ligatures. 

Inverting the Greater Curvature 
ofStomach 
Carefully inspect the greater curvature of the stom
ach. If there is the slightest suspicion of any damage 

Fig. 78-9 



Fig. 78-10 

to the tissue in this area, turn in the greater cur
vature together with the ligated stumps of the short 
gastric vessels. Use continuous or interrupted Lem
bert sutures of 4-0 atraumatic PG suture material to 
accomplish this step, which will avoid a possible 
gastric fistula (Figs. 78-8 to 78-11). 

Abdominal Closure 
Irrigate the upper abdomen with a dilute antibiotic 
solution. After aspirating this solution with a suction 
device, elose the abdomen in routine fashion. Do not 
insert any drains un1ess there has been an injury to 
the pancreas or unless complete hemostasis has not 

Fig. 78-11 
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been possible to achieve. In either of these cases, in
sert one or two medium-sized plastic elosed-suction 
drains of the Hemovac or Jackson-Pratt types, 
through one or two puncture wounds in the area of 
the splenic bed and apply suction. 

Postoperative Care 

Continue nasogastric suction for 1-2 days. 

Continue perioperative antibiotics for 24 hours. 

Continue steroid medication in those patients who 
were on this therapy prior to and during operation. 

Monitor the patient's blood coagulation status and 
check for postoperative b1eeding. Frequently, the 
platelet count will rise postoperatively. This does not 
generally require any treatment except in patients 
with myelofibrosis. Patients with this disease have 
been reported to suffer postoperative portal vein 
thrombosis. They should probably receive prophy
lactic treatment with aspirin and low-dose heparin 
(Gordon, Schaffner, Bennett et al.). 

The leucocyte count mayaiso rise markedly fol
lowing splenectomy. This does not necessarily indi
cate sepsis. 

If a patient has undergone a total splenectomy, be 
certain that the patient and his family are aware of 
the risks of overwhelming postsplenectomy sepsis. 
The patient should wear a Medic-Alert bracelet re
cording the fact that he has undergone splenectomy. 
Administer Pneumovax vaccine. This will protect 
against a majority of the types of pneumococcal 
infections. Young children should probably receive 
prophylactic treatment with penicillin throughout 
childhood. It is not elear that prophylactic antibiotics 
are indicated in adult life. 

Postoperative Complications 

Bleeding 

Subphrenic abscess 

Acute pancreatitis 

Gastric fistula 

Venous thrombosis 
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Concept: Splenectomy or 
Splenorrhaphy? 
Following splenectomy for trauma, children expe
rience fatal sepsis at a rate 58 to 65 times greater 
than that experienced by the nonsplenectomized 
child. Sudden in onset, the sepsis is often fatal within 
24 hours despite good medical treatment. It is gen
erally caused by the encapsulated pneumococcus, 
meningococcus, Haemophilus, or sometimes Escherichia 
coli. Although the cases of fatal sepsis appear to be 
somewhat more common when a splenectomy is 
performed in a child under the age of 5 years, and 
although the fatal sepsis is likely to occur within 2 
years of the splenectomy, there are many reports 
of fatal sepsis due to meningitis, pneumonia, and 
other causes, sometimes occurring many years after 
splenectomy. While it is difficult to determine exactly 
how much increase there is in the risk of fatal sepsis 
following splenectomy for trauma in the adult, there 
is general agreement that there i~ indeed some in
crease in this risk (Leonard, Giebink, Baesl et al.; 
Schwartz, SteriofT, Mucha et al.; Singer). 

For all of the above reasons, it is imperative not to 
remove the traumatized spleen in children unless 
conservative management is not safe. In adults also 
the spleen should be salvaged unless it has been pul
verized, separated from its blood supply, or unless 
the patient is unstable and preservation of the spleen 
would increase the risk of operative or postoperative 
fatality. 

Children who have evidence of isolated trauma 
to the spleen can, in most cases, be successfully 
managed by nonoperative means (Ein, Shandling, 
Simpson et al.) unless they have lost more than 
25% -30% of their blood volume. These children 
should be observed in an intensive care unit with 
frequent monitoring of vital signs for 2-3 days. 
After an additional 4-5 days of observation, in
cluding computed tomographic (CT) scanning, the 
child may be sent horne. After an additional week 
of bed rest at horne, and 3-4 weeks of restricted 
activity, the child may return to his normal way 
of life. Delayed splenic rupture during or after non
operative management has been quite uncommon. 

Whether conservative management is also indi-
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cated in the good-risk adult patient is a question that 
has not yet been answered. In the adult, where the 
injury is more likely to be an automobile accident 
rather than an athletic injury, there is a greater risk 
of overlooking serious injuries unrelated to the spleen 
if nonoperative management is pursued in a large 
number of cases. Nonoperative therapy is not at this 
time recommended for the usual splenic injury to the 
adult. The remainder of this chapter concerns itself 
with the management of splenic trauma in the adult 
patient, although the child in whom non operative 
management has failed can be managed by the same 
surgical principles. 

Indications 
Splenectomy is indicated far the traumatized spleen 
ifthe patient's condition is unstable, ifhe has sufTered 
multiple injuries, if there is gross fecal contami
nation, if the spleen is fragmented beyond repair, or 
if the spleen has been separated from its blood 
supply. Do not risk the patient's life at any time in 
order to preserve an injured spleen, especially in 
patients over age 50. 

Splenorrhaphy or partial splenectomy is indicated 
in good-risk patients who do not have the above 
indications for splenectomy. 

Preoperative Care 
Resuscitate the patient by means of adequate fluid 
and blood replacement. 

Insert a nasogastric tube. 

If the diagnosis is in doubt, perform a CT scan. 

Pitfalls and Danger Points 
Failure to control bleeding 

Traumatizing the pancreas 

Operative Strategy 
Splenectomy 
Unlike the technique described for the removal of 
the diseased spleen in Chap. 78, in removing the 



injured spleen initiate the dissection for removing 
the injured spleen by dividing the spIe no renal and 
splenocolic ligaments as the first step in the oper
ation. This will permit delivery of the spleen and 
the tail of the pancreas into the incision. Then 
hemostasis can be maintained by compressing the 
splenic artery between the thumb and index finger 
during the rest of the dissection. In the rare case 
where a giant spleen has been traumatized, it may 
be advantageous to identify the splenic artery (see 
Fig. 78-1) and to ligate it before delivering the 
enlarged spleen. 

Iatrogenic Injuries 
In past years, 20%-40% of all splenectomies have 
been performed as a result ofiatrogenic injuries with 
an average mortality rate of 15% (Morgenstern, 
1977). Most cases ofiatrogenic splenic injuries result 
from avulsing a patch of the splenic capsule when 
the stomach or the transverse colon is retracted 
away from the spleen. Since the splenic pulp has 
not been damaged in most of these injuries, it is a 
simple matter to control the bleeding by applying a 
hemostatic agent, such as Surgicel or Avitene, and 
then by tamponading the area with a large gauze 
pad. Prior to elosing the abdomen, remove the gauze 
pad carefully and inspect the area for bleeding. This 
technique is not effective if the injury occurs at the 
hilus of the spleen. 

Splenie Fracture 
The splenic artery and vein divide into 2-4 
trunks prior to entering the spleen. The intrasplenic 
branches gene rally travel in a horizontal direction. 
Since most splenic fractures also travel in a trans
verse direction, often only one or two small blood 
vessels have been tom. To achieve hemostasis may 
require only that a hemostatic agent, Hemoelips, or 
suture-ligatures be applied; or that the laceration be 
sutured; or that a partial spienectomy be performed. 
Partial splenectomy is indicated if a portion of the 
spleen has been separated from its blood supply. 
This is suggested by a cyanotic discoloration of the 
devascularized segment compared to the remainder 
of the spleen. 

Principles basic to all splenic suturing are ade
quate exposure combined with a complete mobilization 
of the spleen into the abdominal incision. This step is 
followed by temporary ocelusion ofthe splenic artery 
by means of a Vesseloop and debridement of the 
devitalized tissue. Only by dividing the splenorenal 
and splenocolic ligaments and delivering the spleen 
together with the tail of the pancreas into the inci
sion, can adequate repair of a ruptured spleen be 
undertaken. The best suture material appears to be 
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2-0 chromic catgut on an atraumatic straight or 
curved needle. 

After replacing the repaired spleen into its natural 
bed, always wait 10-15 minutes and reinspect the 
spleen to be sure that the bleeding has indeed been 
completely controlled. 

In so me cases, a narrow pediele of viable omentum 
may be placed into a fracture and sutured into place 
with chromic catgut. 

After removing a portion of the spleen, it is not 
necessary to apply sutures to elose the cut end ofthe 
spleen if good hemostasis can be achieved by me ans 
ofHemoelips and suture-ligatures in the splenic pulp. 
When sutures are inserted, they should penetrate the 
capsule and then be returned as a mattress stitch. In 
tying the sutures, take care not to tie them so tightly 
that they rupture the capsule. Ifthe proper tension is 
applied to the knot, bolsters ofTefton, omentum, or 
Surgicel will not often be necessary. 

Further discussions of surgical techniques for pre
serving the spleen can be found in papers by Mor
genstern and Shapiro and by Buntain and Lynn. 

Operative Technique 
Incision 
In the unstable patient, make a midline incision 
from the xiphoid to a point well below the umbilicus. 
In the stable patient, a midline incision is suit
able far the patient with a narrow costal arch. For 
the wide-bodied patient, make a long left subcostal 
incision, dividing the muscular layers with the elec
trocoagulator to accelerate the operation. A Kehr 
extension, which extends up the midline from the 
medial tip of the subcostal in cis ion and divides 
the linea alba to the xiphocostal junction, provides 
excellent exposure. In both the midline and the 
subcostal incisions, exposure is further enhanced by 
retracting the left costal margin anterolaterally and 
in a cephalad direction by means of the Thompson 
retractor. 

Splenectomy 
When the spleen is shattered, or when the hilus has 
sustained sufficient damage to separate the spleen 
from its blood supply, or when the patient's condition 
is unstable, emergency splenectomy is the operation 
of choice. In performing splenectomy for trauma, it 
is not necessary to isolate and ligate the splenic 
artery as a first step in the operation (as described in 
Chap. 78) unless the traumatized spleen is greatly 
enlarged due to a preexisting disease. 

Take a position on the patient's right and retract 
the spleen in a medial direction with the left hand. 
Then divide the splenorenal, the splenophrenic, and 
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Fig. 79-1 

Fig. 79-2 

the splenocolic ligaments (Fig. 79-1). In an emer
gency situation the experienced surgeon can often 
perform much of this dissection bluntly with his 
fingers. After the ligaments have been divided, slide 
the right hand behind the tail of the pancreas and 
elevate the tail of the pancreas together with the 
damaged spleen into the incision. Hemostasis can be 
achieved promptly by compressing the splenic artery 
and vein between the thumb and index finger in the 
space between the tip of the pancreas and the hilus 
of the spleen (Fig. 79-2) . Pack the posterior ab
dominal wall with moist gauze pads. Expose the 
posterior aspect of the splenic hilus and identify the 
splenic artery and vein. I t is gene rally simple to 
divide these structures between hemostats or liga
tures (Fig. 79-3) . This will control most of the 
bleeding. Now, deliberately dissect out each of the 
short gastric vessels. N ext, divide each vessel between 
Adson hemostats and remove the spleen and then 
liga te each ofthe hemostats with 2-0 or 3-0 silk. Be 
sure to apply a second liga tu re to the splenic artery 
for added security and to control the minor bleeding 
points around the tail of the pancreas with fine 
suture-ligatures. Finally, remove the gauze pads from 

Fig. 79-3 



the splenic bed and achieve complete hemostasis 
with ligatures and electrocoagulation. 

With this technique there need not be any haste 
to obtain hemostasis, because early in the operation 
the surgeon can control most of the bleeding by 
compressing the vessels at the hilus of the spleen 
with his fingers. Otherwise, hasty dissection may 
traumatize the tail of the pancreas. 

Carefully inspect the greater curvature of the 
stornach. If there is any suspicion that the stornach 
wall has been injured during the dissection or the 
ligation of the short gastric vessels, insert Lembert 
sutures to invert this area of stornach as shown in 
Figs. 78-8 to 78-11. 

Selecting the Optimal Technique for 
Splenie Preservation 
A vulsion of Capsule; Superficial 
Injuries 
Iatrogenic injury to the spleen, occurring during the 
course of vagotomy, hiatus hernia repair, or colon 
resection has constituted in many institutions the 
most common single indication for splenectomy in 
past years. Most of these injuries have involved 
the avulsion of a relatively small patch of splenic 
capsule. Superficial injuries of this type are best 
treated by the application of topical hemostatic 
agents (see below) rather than splenectomy. A large 
subcapsular hematoma, on the other hand, is best 
treated by incising the capsule, exposing the bleeding 
points, and then by applying topical hemostatic 
agents. 

Partial Transverse Fracture 
The transverse fracture that does not penetrate 
through the entire thickness of the spleen is a com
mon injury because of the transverse distribution of 
the splenic blood supply. It is eminently suitable 
for repair by suturing after hemostasis has been 
obtained. A description of this technique is given in 
the section on splenorrhaphy below. 

Complete Transverse Fracture 
When a trans verse fracture of the spleen has divided 
the organ into two or more segments, it is necessary 
to determine the viability of each segment. This is 
easily done because the nonviable spleen develops 
a purpie discoloration. Remove the nonviable seg
ments and retain the viable portion ofthe spleen after 
achieving hemostasis. Preserving from one-third to 
one-half of the normal spleen is very likely to prevent 
a significant diminution of the patient's immune re
sponse to infection. The technique for hemisplenec
tomy is given below. Be sure to identify and ligate 
the hilar artery that supplied the amputated seg-
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Fig. 79-4 

Longitudinal Fracture 
Severe blunt injuries may produce a longitudinal 
fracture in the long axis of the spleen (Fig. 79-4). 
Because this type of fracture may la cera te a large 
number of the transverse branches of the splenic 
artery and vein, hemostasis is more difficult than is 
the case with transverse injuries. After controlling 
the arterial bleeders with Hemoclips and suture
ligatures, the residual oozing can generally be man
aged by inserting a narrow pedicle ofviable omen turn 
and fixing it in place by means of aseries of capsular 
sutures (Fig. 79-5). 

ment of spleen. Fig. 79-5 
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Stellate Fracture 
After exploring the depths of the fracture and re
moving dotted blood, treat the superficial fractures 
by suturing the capsule. Closing the capsule in this 
fashion will gene rally control bleeding from super
ficial fractures. Alternatively, applying Avitene to 
the stellate fracture may successfully control all but 
the arterial bleeders. The efficiency of this topical 
agent may be enhanced by also inserting capsular 
sutures. 

Any splenie fracture, that significantly involves 
the hilus of the spleen, generally requires a partial 
splenectomy to contral hilar bleeding, rather than 
capsular sutures. 

Applying Topical Hemostatic 
Agents 
Most of the topical hemostatic agents (Gelfoam, 
Oxycel, Surgicel, and Avitene) provide a framework 
for the deposition of platelets, which accelerates the 
formation of a blood dot. None of these agents will 
control rapid bleeding. Consequently, it is necessary 
to slow down the bleeding from the surface of a 
damaged spleen by local pressure for a few minutes. 
If the oozing surface is fairly smooth, apply a double 
sheet of Surgicel gauze. Cover this with a dry gauze 
pad. Apply even pressure with the gauze pad for 10 
minutes. Then gently remove the gauze pad while 
taking ca re not to dislodge the sheet of Surgicel, 
which should now be adherent to the raw surface. 

If the bleeding surface is irregular in nature, 
Avitene is a much better choice than Surgicel. It is 
very effective for oozing surfaces from traumatized 
capillaries and sinusoids. In applying Avitene, make 
certain to use only absolutely dry instruments. Use a 
forceps to apply enough Avitene to cover the entire 
bleeding surface for a thickness of 3 -4 mm. Apply 
the Avitene quickly and cover it with a dry gauze 
pad. Apply constant pressure for at least 5 min
utes. If bleeding breaks through one portion of the 
Avitene, apply an additionallayer of dry Avitene. If 
bleeding continues to break through, remove the 
Avitene and pursue further efforts to reduce the 
rate of bleeding by applying Hemodips or suture
ligatures. Rapid bleeding makes the Avitene gel 
prematurely, thus making it useless as a hemostatic 
agent. 

Splenorrhaphy 
Mobilizing the Spleen 
Do not try to repair the spleen without completely 
mobilizing the spleen and the tail of the pancreas by 
the same technique described above (see Fig. 79-1). 
Be sure to free any attachments between the spleen 

require the division of the lower short gastric vessels. 
Be very careful not to cause further injury to the 
spleen when dividing the splenie ligaments. Evacuate 
liquid and dotted blood from the area. Place a large 
gauze pad against the posterior abdominal wall in 
the area of the dissection and elevate the spleen and 
tail of the pancreas into the incision. If any of these 
maneuvers initiates brisk bleeding, compress the 
splenie artery and vein between the thumb and 
index finger at the hilus (see Fig. 79-2). Ligate any 
of the small vessels at the hilus that may have been 
lacerated by the trauma. 

Suturing the Splenie Capsule 
In the case of fractures that have not penetrated the 
full thickness of the spleen, remove devitalized tissue 
and blood dot from the traumatized areas. Use a 
narrow-tipped suction device to provide exposure 
and ocdude bleeding arteries by accurately applying 
small or medium-sized Hemodips. In the case of 
bleeding veins, or arteries that have retracted, use 
4-0 or 5-0 vascular sutures. Residual oozing of 
blood from the sinusoids can be controlled by dosing 
the capsule with interrupted sutures of2-0 chromic 
catgut on a medium-sized gastrointestinal atrau
matic needle, as illustrated in Fig. 79-6. If neces
sary, these sutures may be inserted in such fashion 
that they interlock. In other cases, a continuous 
suture of the same material may prove to be effec
tive. In tying these sutures, take great ca re not to 
apply force sufficient to tear the delicate splenie 
capsule. Tie the sutures just tight enough to achieve 
hemostasis without tearing the spleen. If necessary, 
use strips or pledgets of Teflon feIt or even Surgicel 
gauze; insert the sutures through these pledgets to 
protect the splenie capsule when the suture is being 
tied. 

and the omen turn. Adequate exposure mayaiso Fig. 79-6 



Absorbable Mesh Wrap 
When a spleen is the site of several fractures, wrap
ping it with a sheet of Vicryl or Dexon absorbable 
mesh after tailoring the mesh and suturing it so 
that the mesh provides even pressure to the dam

. aged spleen may help achieve good hemostasis 
(Rogers et al.). 

Partial Splenectomy 
Dividing the Spleen 
With a Vesseloop doubly looped around the splenic 
artery, ocelude the splenic artery by applying ten
sion to the Vesseloop with a small hemostat. Then, 
aspirate all blood elots from the area ofinjury, especi
ally at the splenic hilus. Ligate the traumatized 
vessels at the hilus, preserving the blood supply to 
that portion of the spleen which will be retained. 
Use a narrow-tipped suction device to expose the 
bleeding points in the line of the fracture. Use the 
suction tip to develop a transverse division of the 
spleen. Apply small Hemoelips to bleeding vessels 
and continue the dissection until the traumatized 
section of the spleen has been entirely severed. Re
move the specimen. Then release the Vesseloop en
cireling the splenic artery and observe the cut edge 
of the splenic remnant for hemostasis. Generally, 
so me oozing will persist requiring suturing ofthe cut 
end of the spleen. Use 2-0 chromic catgut on a 
straight atraumatic needle (Fig. 79-7). AIthough 
their use should not often be necessary, it is possible 
to protect the delicate splenic capsule by applying a 
strip of Teflon feit on the anterior surface of the 
spleen and a second on the posterior surface. Then 
insert the sutures through the Teflon felt as shown 
on Fig. 79-8. Tie each of these mattress sutures. 

Fig. 79-7 
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This will achieve satisfactory hemostasis along the 
cut edge of the spleen. 

Replace the splenic remnant in its natural posi
tion after making certain that hemostasis is complete 
in the posterior abdominal wall and in the splenic 
bed. Use electrocoagulation along the posterior ab
dominal wall, but if there are bleeding points in the 
tail ofthe pancreas, ocelude these bleeding points by 
means of 4-0 or 5-0 suture-ligatures. 

Do not elose the abdominal incision for at least 
10-15 minutes in order to inspect the splenic rem
nant after it has been replaced into the abdomen. If 
there is any bleeding, again deliver the remnant of 
spleen into the abdominal incision and control the 
bleeding. 

Abdominal Closure and Drainage 
elose the abdominal incision in the usual fashion 
after inserting a flat Silastic Jackson-Pratt elosed
suction drainage tube through a puncture wound in 
the left' upper quadrant down to the vicinity of the 
splenic bed. 

Postoperative Care 

Administer perioperative antibiotics for 12-24 
hours. 

Observe the patient in an intensive care unit or 
in another area where vital signs can be carefully 
observed for 2-3 days. Order hemoglobin and 
hematocrit determinations every 8 hours for the first 
48 ho urs and then daily for the next 3-4 days. 

If there is no significant bleeding or drainage, re
move the drain by the 2nd postoperative day. 

Keep the patient at bed rest for the first day or two. 
Thereafter cautiously res urne ambulation. Patients 
who have had a splenorrhaphy or partial splenec-
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tomy should avoid vigorous athletics for aperiod of 
4-6 weeks. 

If a patient has undergone a total splenectomy, be 
certain that the patient and his family are aware of 
the risks of overwhelming postsplenectomy sepsis. 
The patient should wear a Medic-Alert bracelet 
recording the fact that he has undergone splenec
tomy. Administer Pneumovax vaccine. This will pro
tect against a majority of the types of pneumococcal 
infections. Young children should probably receive 
prophylactic treatment with penicillin throughout 
childhood. It is not clear that prophylactic antibiotics 
are indicated in adult life. 

Postoperative Complications 

Postoperative bleeding. If proper hemostasis has 
been attained during the operation, this compli
cation is rare. 

Infarction of the splenic remnant. 
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80 Concept: Which Operation 
for Inguinal Hernia? 

Pathogenesis of Inguinal Hernia 

Indirect inguinal hernia, even in adult life, is prob
ably caused by the persistence of a patent processus 
vaginalis and can therefore be dassified as a con
genital lesion. A patient with this type of hernia is 
not born with a muscular or aponeurotic weakness; 
instead, as the neck of the indirect hernia enlarges 
over aperiod of years, pressure may produce weak
ness of the adjacent transversalis fascia. In the geo
graphical area in which we practice, the ready availa
bility of good pediatric care and pediatric surgeons 
has resulted in the detection and repair of many 
indirect inguinal hernias during infancy and child
hood. Consequently, the majority of our adult her
nias are direct in nature, their most probable cause 
being wear and te ar. In the region of Hasselbach's 
triangle the only structures between the peritoneum 
and the skin are the transversalis fascia and the 
external oblique aponeurosis. Once the transversalis 
fascia becomes attenuated and stretched, a direct 
hernia will bulge through the extern al inguinal ring. 
The attenuated portion of the transversalis fascia is 
of no use in the repair. Along the superior and 
medial margins of the weak area, one may use the 
uninjured portion of the transversalis fascia together 
with the aponeurosis of the transversus abdominis 
muscle. On the inferolateral aspect of the weak area, 
a rim oftransversalis fascia, called the iliopubic tract 
by Nyhus and Condon, is generally intact and useful 
in the repair. If this is not the case, either the 
shelving edge of the inguinal ligament or Cooper's 
ligament is available. 

Indirect Hernia 

In a child with an indirect inguinal hernia, where 
the neck of the sac is narrow and the diameter of the 
internal ring is normal, high ligation of the sac con
stitutes adequate surgery. Those patients, usually 
adults, whose internal ring has been forcibly dilated 
by the indirect hernia, have suffered a defect in the 
floor of the inguinal canal equivalent to a direct 
hernia. In this situation, after removing the sac, a 
procedure should be employed to repair the floor of 

Hasselbach's triangle. We prefer the Shouldice oper
ation in most cases of this type. 

Direct Hernia-Anterior 
Transversalis Repair (Shouldice) 

With respect to the direct hernia, many surgical 
procedures have been proposed. The Halsted tech
nique is simple, but positioning the new external 
ring directly over the internal ring results in a high 
incidence ofrecurrences at this site. McVay's repair 
utilizing Cooper's ligament is elegant in concept, but 
in the hands of many surgeons this repair leaves a 
weak area in the vicinity of the iliac vein at the 
medial margin of the new internal inguinal ring 
because the iliopubic tract or femoral sheath in this 
area may be attenuated. The preperitoneal repair 
popularized by Nyhus is valuable when repairing an 
incarcerated femoral hernia. When used to repair 
direct hernias, the Nyhus preperitoneal operation 
has been followed by an excessive recurrence rate 
(17%-35%, Nyhus and Condon p. 227). The 
Bassini operation has achieved worldwide popu
larity owing to its simplicity. The integrity of the 
Bassini repair depends on attaching the "conjoined 
tendon" to the shelving edge of the inguinal liga
ment with one layer of sutures. If any one of these 
sutures should break or cut through the tissue, re
currence would seem to be inevitable. The defect 
in the transversalis fascia itself and the internal 
inguinal ring are not specifically repaired. Follow-up 
studies by Berliner, Burson, Katz et al. have de
monstrated a recurrence rate of 11.5% for this 
operation. 

For the past 20 years at our institution, patients 
who have had direct or combined indirect-direct 
inguinal hernia and undergone the Shouldice repair 
have achieved excellent results. The Shouldice tech
nique requires a complete dissection ofHasselbach's 
triangle with incision of the attenuated transversalis 
fascia from the internal inguinal ring to the pubic 
tu berde. All of the preperitoneal structures in
duding the bladder and the deep inferior epigastric 
artery and vein are dissected away from the tran
sversalis fascia prior to initiating any suturing. 

679 
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Several layers of continuous suture material are 
utilized so that not only is the defect in the tran
sversalis fascia repaired, but there is also successive 
attachment of the transversus abdominis arch and 
the internal oblique musele to the iliopubic tract, the 
inguinal ligament, and the undersurface of the 
external oblique aponeurosis. The attenuated 
transversalis is excised and the healthy tissue is 
sutured. The effect of the succeeding layers of sutures 
is to weave into position a "roof patch" of external 
oblique aponeurosis over Hasselbach's triangle. The 
continuous nature of the suture permits tension to 
be equally distributed throughout the area, thus 
allowing the use offine suture materials. At the same 
time the extensive dissection guarantees that the 
surgeon will see and evaluate each structure in the 
inguinal region. 

In approximately 1 % -2% of our patients with 
large direct or sliding hernias we have felt that the 
area of weakness was so extensive, or in some cases 
so infiltrated with adipose tissue, as to require a tech
nique other than the Shouldice. In these situations 
we have inserted polypropylene mesh (Marlex). Al
though Lichtenstein reported good results with Mar
lex mesh in the routine repair of direct inguinal 
hernia, we have restricted its use to those cases 
where the Shouldice operation was not suitable and 
in cases ofrecurrent hernia (see Chap. 83). 

Direet Hernia-Cooper's 
Ligament Repair (Me Vay) 
In McVay's method of repairing the floor of the 
inguinal canal in a direct (or a large indirect) hernia, 
all the attenuated transversalis fascia is excised and 
the aponeurosis of the transversus abdominis musele 
(transversus arch) is sutured down to Cooper's liga
ment and the anterior femoral sheath. This requires 
careful dissection so that the femoral sheath may 
be identified. The operation cannot be performed 
unless a long relaxing incision is made in the pos
terior leaflet of the anterior rectus sheath. When this 
operation has been properly executed, excellent re
sults have been reported by Halverson and McVay 
and by Rutledge. The McVay operation resembles 
that of Shouldice in that all of the structures deep to 
the damaged inguinal floor are carefully dissected 
out and exposed. Both techniques use the trans
versus arch for the cephalad margin of the repair. 
Whereas the Shouldice repair uses the iliopubic 
tract, the femoral sheath, and the inguinal ligament 
for the lower sutures, McVay employs Cooper's 
ligament and the femoral sheath. Because we do not 
have a large experience with the Cooper's ligament 
repair, the operative technique described in Chap. 
82 is that of McVay. 

Inguinal Hernia Re(>air in 
Women-Modifieatlons of 
Teehnique 
In the absence of spermatic vessels and a vas, re
pairing an inguinal hernia in a woman is much 
simpler than in a man. The round ligament that is 
found in women in place of the spermatic cord is 
easily excised together with the sac, if a sac is 
present. If there is a weak area in the transversalis 
fascia, perform a standard Shouldice repair. If there 
is not a significant area of weakness, insert only the 
first two layers of a Shouldice repair. Then elose the 
incision in the external oblique aponeurosis in the 
usual fashion. The recurrence rate following the 
repair in women is generally reported to be lower 
than in men. 

In repairing a femoral hernia, the technique used 
is identical in both women and men. 

Sliding Hernia-Shouldiee or 
Me Vay Repair 
Sliding inguinal hernias generally emerge lateral to 
the deep inferior epigastric artery and are therefore 
indirect in nature. Unlike other indirect hernias, the 
sliding hernia is not the result of a congenital sac. 
In a sliding hernia the sac is purely coincidental. 
The pathogenesis here is a large defect in the trans
versalis fascia that permits colon to slide through the 
abdominal wall, dragging some peritoneum along 
with it as an appendage. Consequently, excision of 
all or part of the sac is not an essential part 01 the re pair. 
The sliding hernia should be treated as a direct 
hernia after the herniated colon and sac have been 
reduced. The sac may be opened to confirm the 
nature ofthe pathology, but amputation ofthe sac is 
not necessary unless the sac is very redundant. One 
then proceeds with either the typical Shouldice or 
McVay repair. Ryan reported a recurrence rate of 
only 1 % after repairing 313 sliding hernias by these 
principles. Our observations confirm his findings. 

Ineareerated and Strangulated 
Hernia-Modifieations in 
Anesthesia and Incision 
There is no significant variation in technique for 
these two complications of inguinal hernia, other 
than the use of general anesthesia in most cases. 
Do not hesitate to perform an additional midline 
laparotomy incision if it is necessary to achieve ad
equate exposure when resecting strangulated bowel. 

When repairing a strangulated inguinal hernia 
contaminated by gangrenous bowel, we use mono-



filament steel wire or Prolene to repair the hernia in 
order to prevent the development of suture granu
lomata and sinuses postoperatively. 
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81 Anterior Transversalis Repair 
of Inguinal Hernia (Shouldice) 

Indications 
All indirect and sliding inguinal hernias should 
be repaired because of the significant incidence of 
strangulation. 

With the use of local anesthesia, systemic disease 
is rarely so serious as to constitute a contraindication 
to operating. SmalI, nonsymptomatic direct inguinal 
hernias in elderly patients do not require surgery 
because they almost never produce strangulation. 
Direct hernias that produce symptoms, on the other 
hand, should be repaired. 

Preoperative Care 
Persuade obese patients to lose weight prior to sur
gery. Fat interposed between sutured layers offascia 
impedes healing. 

Pitfalls and Danger Points 
Injury to femoral vessels during suturing 

Injury to bladder (especially in sliding hernia) 

Injury to colon (especially in sliding hernia) 

Injury to deep inferior epigastric vessels with post
operative retroperitoneal bleeding 

Injury to ilioinguinal nerve 

Operative Strategy 
Anesthesia 
For inguinal hernia repair, local field block anes
thesia is preferred. Patients are ambulatory the after
noon of operation and are able to res urne anormal 
diet the same evening. Overdistention of the an es
thetized bladder by intravenous fluids often follows 
the use of general anesthesia. This is a major cause 
of postoperative urinary retention. Relief of this com
plication requires bladder catheterization that may, 
in some cases of borderline prostatism, necessitate a 
prostatectomy after the hernia repair. U rinary reten
tion is avoided with local anesthesia .because it does 
not ob tu nd the patient's sensation of a full bladder 
or his ability to urinate. 
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Local anesthesia does not mean that no attention 
is paid to the patient by anyone other than the 
operating team. We require that either an anesthe
siologist or a nurse sit at the head of the table to 
monitor the vital signs. 

Although local anesthesia allows us to manage 
most incarcerated hernias successfully, general an
esthesia with endotracheal intubation is indicated 
whenever strangulation of bowel is suspected. 

Avoiding Injury 
The iliac or femoral vein may be injured by blindly 
inserting a suture too deep through the iliopubic 
tract or the inguinal ligament in the lateral portion 
of the repair. If this should occur, cut the needle off 
and remove the suture. Then apply pressure to the 
vein for 5-10 minutes. This maneuver will often 
avoid the need to expose the iliac vein and suture the 
bleeding point. 

Occasionally, postoperative preperitoneal hemorrhage 
of serious nature has been produced by injuring one 
of the deep inferior epigastric vessels with a deep 
suture. In the Shouldice technique, this can be pre
vented by complete dissection of the transversalis 
fascia away from these structures after dividing the 
external spermatic vessels. 

The bladder may be injured in attempting to am
putate a sac in a sliding inguinal hernia. Over
enthusiastic dissection on the medial aspect of an 
indirect sac, in the mistaken notion that the higher 
the ligation the better, may also traumatize the 
bladder. If a laceration of the bladder has been 
identified, elose the defect by suturing the full thick
ness of the bladder wall with a continuous 3-0 PG 
atraumatic suture. Then invert this layer of stitches 
with a second continuous or interrupted layer of3-0 
PG Lembert-type sutures. Be sure that the bladder 
remains decompressed for the next 8-10 days by 
means of constant drainage with an adequate ind
welling Foley catheter. 

Colon as well as bladder may be injured if the 
sliding nature of an inguinal hernia is not diagnosed 
early in the course of operation. Whenever a bulky 
indirect inguinal hernia is not accompanied by 



Fig.81-1 

a thin-walled, transparent sac, the presence of a 
sliding component should be suspected. 

All ofthese inadvertent injuries can be avoided by 
taking advantage ofthe extensive exposure that may 
be attained by the long incision in the transversalis 
fascia when using the Shouldice method. The deep 
inferior epigastric vessels and their branches, the 
iliac vessels, the peritoneum, and, in case of a sliding 
hernia, the colon are all easily identified. Visualizing 
these structures is the best way to prevent damage. 

Avoiding Postoperative 
Wound Infections 
Of the patients who suffer a postoperative wound 
infection, 40%-50% will develop a recurrent her
nia. Although the incidence of postoperative infec
tion in all "clean" wounds in our institution has 
been about 1%, even this figure is excessive. The 
rate of infection can be minimized in hernia re pair if 
the entire operation is performed with careful, sharp 
dissection. Also important is meticulous hemostasis, 
which is sometimes neglected in this area of surgery. 
Finally, the operative site should be irrigated with 
aliquots of 0.3% kanamycin solution containing 
50,000 units of bacitracin in 300 ml of saline so
lution. This irrigation appears to have contributed 
to the complete elimination of postoperative infec
tion in 1,200 consecutive herniorrhapy operations 
(Berliner) . 

Fig.81-2 

Operative Technique 
Local Anesthesia 
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Use a mixture of equal parts ofO.5% Marcaine and 
2% Nesacaine. Create a field block by injecting into 
the subcutaneous tissues along the lines shown in 
Fig. 81-1. Inject also along the line of the in
cision. This will require a total of 40 ml of anesthetic 
solution. 

After making the skin incision and exposing the 
external oblique aponeurosis, inject another 10 ml 
just beneath this layer. Also inject the abdominal 
musculature along a li ne 5 cm cephalad to the ingui
nal canal. This will improve muscle relaxation for 
the repair. Later, when the peritoneal sac is exposed, 
inject 5 ml into the sac. Not only will this technique 
of local block eliminate pain, but it also produces 
surprisingly good muscle relaxation. 

Incision 
Start the incision in the skin at a point 2.5 cm medial 
to the anterior superior spine of the ilium. Continue 
in an oblique fashion to the point where the external 
ring adjoins the pubic tubercle. 

Exposure 
By sharp scalpel dissection, clear the external 
oblique aponeurosis of fat and areolar tissue; con
tinue inferiorly beyond the point where the external 
oblique aponeurosis becomes the inguinal ligament 
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Fig. 81-3 

and curves posteriorly in the upper thigh. Expose 
the extern al inguinal ring as weil as the spermatic 
cord emerging from this ring. Occlude the bleeding 
points with 4-0 PG ligatures or electrocoagulation 
to obtain hemostasis. Incise the externaioblique 
aponeurosis along the line of its fibers so that the 
incision will join the extern al inguinal ring at its 
cephalad margin (Fig. 81-2). 

Identify the ilioinguinal nerve and dissect it free. 

Fig.81-4 

Occasionally, the ilioinguinal nerve runs with the 
spermatic cord, closely approximated to the cre
master muscle. Retract the lateral leaflet of the 
externaioblique in a caudal direction and expose 
its junction with the pubic tubercle. It is important 
now to elevate the medial leaflet of externaioblique 
aponeurosis from the underlying transversus muscle 
for a distance of at least 3-4 cm. The medial leaflet 
is then retracted in a cephalad direction by inserting 
one fork of the self-retaining Farr retractor beneath 
this leaflet, while the other fork is inserted in the 
subcutaneous tissue of the lateral skin flap. 

Excising Cremaster Muscle 
Free the spermatic cord from surrounding attach
ments at a point medial to the pubic tubercle. An 
attempt to underrun the cord lateral to this point 
may result in traumatizing the structures enclosed in 
a direct hernia. In the mediallocation there is much 
less difficulty freeing the cord from surrounding 
structures. Remember that in patients with a direct 
hernia, the hernia sac remains behind when the 
spermatic cord is encircled. Use a latex tape for 
purposes of traction. 

Transect attachments between the spermatic cord 
and the underlying tissues. This can be accom
plished with the electrocautery. Resect lipomas and 
adipose tissue. In order to reduce the diameter of 
the cord, excise the entire cremaster muscle from that 
portion of the spermatic cord wh ich will remain in 
the inguinal canal. This will permit you to minimize 
the diameter of the internal inguinal ring when it is 

Fig.81-5 

, 
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Fig.81-6b 

Internai oblique m. 

Fig.81-7 
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reconstructed. Be sure to remove all of the cremaster 
muscle fibers from their attachments to the iliopubic 
tract, the femoral sheath, and the transversalis fascia 
(Figs. 81-3 and 81-4). Only after accomplishing 
the removal of all these fibers will the visualization of 
these important structures be dear. Positive identifi
cation must be made of both the vas deferens and 
the internal spermatic vessels prior to resecting the 
cremaster. 

Excising Indirect Sac 
At this point, place the left index finger behind the 
cord near the internal ring and dissect out the cord 
structures in order positively to rule out the presence 
in the cord of an indirect sac. If an indirect sac is 
identified and the patient has a combined indirect 
and direct hernia, do not employ Hoguet's ma
neuver of attempting to convert the direct hernia 
into an indirect type as it is useless. Simply free the 
indirect sac to its neck; explore the sac (Fig. 81-5); 
transfix it with a single suture-ligature (Fig. 81-
6a); and amputate the redundant portion (Fig. 81-
6b). It is important to free the neck ofthe sac from 
surrounding structures so that the stump of liga ted 
sac may retract into the abdomen. The hemostat 
retracting the lateral leaflet of the externaioblique 
aponeurosis is now removed. This removal permits 
the cord to be placed lateral to this leaflet together 
with the ilioinguinal nerve, after which the hemostat 
is replaced as in Fig. 81-7. 

I nternal inguinal ring 

Transversalis fascia 

rnal spermatic a. and v. 

-:-#-,..-- - ...:::=---- Externalobliqu aponeurosis 
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Fig.81-8 

ted ex ternal 

Fig. 81-9 

Transversalis Dissection 
Attention is directed to the bulge in Hasselbach's 
triangle, which constitutes the direct "sac." Identify 
the external spermatic vessels, which branch off 
the deep inferior epigastric artery and vein and lie 
superficial to the transversalis fascia (Fig. 81-7) . 
Resect the external spermatic vessels between two 
ligatures of 2-0 PG, one at their junction with the 
deep inferior epigastric vessels and the other at 
the pubic tubercle (Fig. 81-8). Often a small 
branch of the genitofemoral nerve runs along the 
floor of the inguinal canal together wi th the external 
spermatic vessels . Excise this nerve together with 
the vessels. These steps will clear the entire floor 
of Hasselbach's triangle. Make a scalpel incision 
through the bulging attenuated transversalis fascia 
from the pubic tubercle to a point just medial to the 
deep inferior epigastric vessels (Fig. 81-9). When 
lobules of preperitoneal fat bulge through the scalpel 
incision, the remainder of the incision may be ac
complished with a Metzenbaum scissors ifpreferred. 
If one is in the proper plane of dissection, the deep 
inferior epigastric vessels will have been entirely 
cleared of areolar tissue; Cooper's ligament will be 
clearly visible laterally, and the preperitoneal fat will 
be easily separated from the deep surface of the 
transversalis fascia in a cephalad direction (Fig. 
81-10). If any branches of the deep inferior epi
gastric vessels join the deep surface of the trans
versalis fascia, carefully divide and ligate them so 
that the epigastric vessels can be pushed down away 
from the repair. Otherwise, retroperitoneal bleed
ing may be caused by inadvertently piercing these 
vessels with a needle while suturing the transversalis 
layer. Excise the attenuated portions of transversalis 
fascia and apply straight hemostats to the free cut 
edge of the medial leaflet of the transversalis fascia 
for purposes oftraction. Apply a moist gauze sponge 
in a sponge-holder to the preperitoneal fat and blad
der in order to push these structures posteriorly . 

Shouldice Repair: Layer No. 1 
Anchor the initial stitch (3-0 Tevdek on a C-5 
atraumatic needle) by catching lacunar ligament 
and pubic periosteum in one bite and the under
surface of the medial flap of transversalis with over
lying rectus fascia in the other. Tie this stitch. Apply 
upward traction on the straight clamps holding the 
medial leaflet of transversalis fascia; this will reveal a 
"white line" of fibrous tissue on the undersurface of 
the transversalis fascia . The "white line" represents 
the aponeurosis of the transversus muscle as seen 
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Deep inf. epigastric a. and v. 

~f,~I/-,FI-~~~~-- Preperitoneal fat 

~f---- "White line" 

..,..,,1--1---- I1iopubic tract 

~HifQttrf---- Shelving edge of Poupart's lig. 

Fig.81-1O 

through the transversalis fascia. This aponeurosis of 
the transversus abdominis muscle is thought by 
McVay and Halverson and by Nyhus and Condon 
to be the most important tissue involved in inguinal 
hernia repair. This arch of aponeurotic tissue be
comes muscular as it approaches the internal ingui
nal ring. Include the "white line" in the continuous 
stitch that attaches the cut lateral edge of the trans
versalis fascia to the undersurface of the medial leaf 
of the transversalis (Fig. 81 - 10). Insert the needle 
into the lateral leaflet of transversalis fascia near the 
point where this layer appears to attach to the 
inguinal ligament (Fig. 8I-ll). This condensation 
of the caudal margin of the transversalis fascia 
is identical to what Nyhus and Condon call the 
iliopubic tract. Be sure to remove all the cremaster 
muscle fibers that cover the iliopubic tract and femo
ral sheath. Otherwise it is not possible to identify 
these structures accurately for proper suturing. 

Each stitch should contain 4-6 mm of tissue. 
Continue the suture in a lateral direction until 
the newly constructed internal ring has been closed 
snugly around the spermatic cord so that only the tip 
of a Kelly hemostat will fit loosely between the cord 
and the internal ring. 

Shouldice Repair: Layer No. 2 
Excise the attenuated portion of the transversalis 
fascia. Then, use the same continuous strand of 

Fig.81-11 

Transver ali fa cia 
with overlying aponeuro is 
of transversus m. 

___ J---- Shelving edge oF Poupart's lig. 

lIiopubic traCl 

suture material as in layer No. 1 and sew the free 
cut edge of the medial leaflet of transversalis fascia 
with adjacent internaioblique muscle to the anterior 
aspect of the iliopubic tract. Include 2-3 mm of 
the sheiving edge of the inguinal ligament in the 
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Weak portion oftran ver a li fasc ia 

Fig.81-12 

Tran versu 

Fig. 81-13 

Fig.81-14 

Shelving edge or Pouparl's li T. 

continuous suture going medially (Figs. 81-12 
and 81-13). Continue this suture to the pubic 
tubercle. Devote special attention to insert the last 
stitch into the pubic periosteum. At this point, termi
nate the suture by knotting it to its tai!. Excise fatty 
tissue if present in the internaioblique muscle layer 
prior to suturing. A worthwhile modification of the 
Shouldice technique is to excise the lower 2 cm of the 
internaioblique muscle to expose the underlying 
aponeurosis of the transversus muscle. This step is , 
in fact, an integral part ofMcVay's method ofhernia 
repair as shown in Fig. 82-1. After accomplishing 
this step, one can insert the sutures for Shouldice's 
layer No. 3 into the transversus aponeurosis instead 
of into the fleshy, internaIoblique muscle. 

Shouldice Repair: Layer No. 3 
Use a new strand of3-0 Tevdek to begin this layer. 
Take a bi te of internaioblique muscle or "conjoined 

Fig.81-15 



tendon" and another of the shelving edge of the 
inguinal ligament and tie the suture, beginning this 
time at the medial margin of the newly constructed 
internal ring. If the internaioblique muscle is 
flimsy, resect the muscle and sew to the underlying 
aponeurosis of the transversus muscle. Insert this 
suture continuously in a medial direction (Figs. 
81-14 and 81-15) as far as the pubic tubercle. Do 
not leave any gap in the suture line near the pubic 
tubercle as this oversight is a common cause of 
recurrent hernia adjacent to the pubis. 

Shouldice Repair: Layer No. 4 
Use the same continuous suture to create a fourth 
layer by taking first a bi te of internaioblique muscle 
just cephalad to the previous layer and then a 
4-mm bite of the undersurface of externaioblique 
aponeurosis just anterior to the previously inserted 
layer (Figs. 81-16 and 81-17). Continue this 
suture until it approaches its point of origin at the 
internal ring, where the suture is terminated by 
being tied to i ts tail. 

Fig.81-16 

Fig.81-17 

4th Shouldice 
layer of suLU res 

"""'--3rd layer 

2nd layer 

1st layer 
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Although the classical Shouldice repair calls for 
the four layers as described, we have generally 
found that the width of available externaioblique 
aponeurosis was inadequate to construct the fourth 
layer. Most often we do three and occasionally two 
layers. 

Berliner has studied the incidence of recurrent 
hernia, comparing the two-Iayer, the three-Iayer, 
and the four-Iayer Shouldice repairs. He found no 
significant differences among these three variations 
in technique. 

This author reported on three-Iayer Shouldice 
primary hernia repairs in 1,084 men in 1983. After a 
follow-up period of 40 to 120 months, only 1.2% of 
these patients developed recurrent hernias. 

Shouldice Repair: Closure of 
External Oblique Aponeurosis 
Carry out a meticulous inspection of the cord and 
obtain complete hemostasis by a combination of fine 
ligatures and electrocoagulation. Replace the cord 
in the canal, which is now displaced somewhat in a 
cephalad direction. Elevate the medial portion ofthe 
externaioblique aponeurosis to provide adcquate 
space for the spermatic cord. Suture together the two 
leaflets of extern al oblique aponeurosis by utilizing 
a continuous atraumatic 2-0 PG suture (Fig. 81-
18). At the new external inguinal ring include in the 
last bite of this suture the proximal cut edge of 

Fig.81-18 
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Fig.81-19 

cremaster muscle (Fig. 81-19). This will prevent 
the testis from descending to an abnormally low 
point in the scrotum as a consequence of resecting 
the cremaster muscle. There is no virtue in creating 
a tight external ring. Rather, allow a 2-cm opening 
for the spermatic cord. 

At intervals during the operation, irrigate the 
field with an antibotic solution of 0.3% kanamycin 
and bacitracin, 50,000 units in 300 ml of saline 
solution. 

Approximate Scarpa's fascia with several 4-0 PG 
sutures. Accomplish the skin closure by a continuous 
subcuticular suture of 4-0 PG, supplemented by 
strips of sterile adhesive to the skin (Steri-strip). 

Postoperative Care 

B~gin active ambulation the afternoon of the oper
atIOn. Analgesia will require Percocet for the next 
few days. Terminate the intravenous infusion in 
patients who have undergone local anesthesia when 
they leave the recovery room. Laxatives may be 
given on the night of the first postoperative day in 
order to avoid patient discomfort at defecation. 

All of our patients undergoing repair of groin 
hernias have their operation under local anesthesia 
in our ambulatory surgery unit. With rare excep
tions, all of the patients go horne 2-4 hours after 
completion of their operations. 

Postoperative Complications 

Systemic complications of a pulmonary, cardiac, or 
urological nature are extreme!y rare . 

Wound infections should be rare . Treat them 
promptly by opening the skin and subcutaneous 
tissues for adequate drainage and by ordering ap
propriate antibiotics. 

Hematomas may occur in the wound and are 
generally treated expectantly. Some degree of super
ficial ecchymosis may be secondary to the injection 
of the agents for local anesthesia. 

Testicular swelling is generally due to venous 
obstruction. Although this may sometimes be due to 
excessive constriction of the newly reconstructed 
internal ring, it is more often the result of trauma or 
hematoma, or inadvertent ligature of the inte:nal 
spermatic veins in the inguinal canal. Although 
this complication may lead to testicular atrophy or 
necrosis, in most cases satisfactory results may be 
anticipated from expectant therapy. 

Persistent pain in the area innervated by the 
ilioinguinal or genitofemoral nerves is a rare but 
disturbing complication of inguinal hernia repair. 
Starling and Harms reported on 19 patients with 
ilioinguinal and 17 patients with genitofemoral 
neuralgia. Most of these followed inguinal hernia 
repair and were attributed to entrapment of the 
nerve in a stitch or scar tissue. These authors des
cribe the diagnostic studies that they fee! are neces
sary to diagnosis nerve entrapment. In most but not 
all of their cases, relief of pain was achieved by 
re-exploring the hernia in cis ion and resecting the 
ilioinguinal nerve. In the case of the genitofemoral 
nerve, a retroperitoneal lumbar approach was used 
to transect the genital branch of the genitofemoral 
nerve. 

For a discussion of the incidence the causes 
and the treatments of recurrent in~uinal hernia: 
see Chap. 83. 
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82 Cooper's Ligament Herniorrhapy 
(McVay) 

Operative Technique for Direct or 
Large Indirect Inguinal Hernia 
Incision and Exposure 
Make a skin in cis ion over the region of the external 
inguinal ring and continue la te rally to a point about 
2 cm medial to the anterior superior iliac spine. 
Open the externaioblique aponeurosis with an in
cision along the line of its fibers from the external 
inguinal ring laterally for a distance of about 5- 7 cm 
(see Fig. 81-2). Mobilize the spermatic cord. Excise 
the entire cremaster muscle from the area of the 
inguinal canal (see Fig. 81-3). Also remove any 
lipomas of the cord. Explore the cord carefully for 
the presence of the indirect sac. If a sac is present, 
dissect it from the cord. Open the sac, explore it, 
elose the sac at its neck with a suture-ligature, 
amputate the sac, and permit the stump to retract 
into the abdominal cavity. Identify the externat sper
matic vessels at the point where they emerge from 
the transversalis fascia (see Fig. 81-7). Divide and 
liga te them at this point and remove about 4-5 cm 
of the vessels and liga te them again at the pubic 
tuberele (see Fig. 81-8). 

In patients with an indirect inguinal hernia, 
identify the margins of the transversalis fascia 
around the internal inguinal ring. If the internal 
inguinal ring is only slightly enlarged, elose the ring 
by means of several sutures between the healthy 
transversalis fascia along its cephalad margin and 
the anterior femoral sheath at its caudal margin. If 
the hernia has eroded more than 2 cm of posterior 
inguinal wall, a complete reconstruction will be 
necessary. In this case, incise the transversalis fascia 
with a scalpel beginning at a pointjust medial to the 
pubic tuberele (see Fig. 81-9). Carry the incision 
laterally with a scalpel or Metzenbaum scissors, 
taking care not to injure the underlying deep inferior 
epigastric vessels. The incision must be continued 
until the transversalis fascia has been incised all 
the way to the internal inguinal ring. Sweep the 
preperitoneal fat away from the undersurface of the 
transversalis fascia. Free the deep inferior epigastric 
vessels so that they may be retracted posteriorly 

together with the preperitoneal fat. A few small 
branches may have to be divided and ligated. 

Ifyou follow McVay's procedure, excise the ilio
pubic tract adjacent to Cooper's ligament. Then 
apply two identifying hemostats to the cephalad cut 
edge of the transversalis fascia and elevate. This will 
expose the aponeurosis of the transversus musele. 
Excise the fleshy portion of the internaioblique 
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Aponeuro is of transvel-S US m_ 
(transversus arch) 

Fig.82-1 

ExternaI oblique aponeurosis 

Rectus m .. -----l~-T\-':-~f!t~II1~~A' 

Relaxing inci ion----~_t:P--'_, 

Fig. 82-2 

Deep inf. epigastric a. and v. with stumps 
of excised external spermatic a. and v. 



Operative Technique for Direct or Large Indirect Inguinal Hernia 693 

muscle overlying the fibrous transversus arch to 
improve the exposure (Fig. 82-1). 

Identify the anterior femoral sheath by gently 
inserting the back of a scalpel handle between the 
shelving edge of Poupart's ligament and the femoral 
sheath overlying the external iliac artery and vein. 
Then identify the anterior surface of the external 
iliac vein and artery and retract them gently in a 
posterior direction with a peanut sponge dissector. 
This will separate these vessels from the femoral 
sheath. In order to see the femoral sheath clearly, be 
certain to excise 100% of the overlying cremaster 
muscle fibers. 

Making the Relaxing Incision 
A relaxing incision is essential to prevent tension on 
the suture line. Elevate the medial portion of the 
externaioblique aponeurosis and dissect it bluntly 
away from the internaioblique muscle and from the 
anterior rectus sheath. Make a 7-8 cm incision in 

Relaxing incision---\T--r:~---, 

Pu bic lubercl,e------':-:t-':--

Fig.82-3 

the anterior rectus sheath beginning about 1.5 cm 
above the pubic tubercle and continue this incision 
in a cephalad fashion just medial to the point where 
the externaioblique aponeurosis fuses with the an
terior rectus sheath. This will constitute a vertical 
line that curves as it continues in a superior direc
tion. The anterior belly of the rectus muscle will be 
exposed as down ward traction is applied to the 
transversus arch (Fig. 82-2). 

Inserting the Cooper's 
Ligament Sutures 
Suture the transversus arch to Cooper's ligament 
using atraumatic 2-0 silk or other nonabsorbable 
suture material (Fig. 82-3). Take substantial bites 
of both the transversus arch and Cooper's ligament 
and place the sutures no more than 5 mm apart. Do 
not tie the sutures until all of them are in place. 

t+-+Hi--,~'--- Exlerna l iliac v. 

"""7".c:;;I---+--r.:-;-,-::"",--- Femoral sheath 

Poupart's (inguinal) Iig., shelving edge 



694 Cooper's Ligament Herniorrhapy (McVay) 

Fig.82-5 

As the suture line progresses laterally, the extern al 
iliac vein will be approached (Fig. 82-4). At this 
point insert a "transition suture" (Fig. 82-5) that 
penetrates the transversus arch, Cooper's ligament, 
and then the anterior femoral sheath. Lateral to this 
suture, sew the transversus arch to the femoral 
sheath. In his description of Cooper's ligament 
repair, Rutledge advocates including a bi te of the 
shelving edge of the inguinal ligament together with 
the anterior femoral sheath. Continue to insert 
sutures until the internal ring is sufficiently nar
rowed to admit only a Kelly hemostat alongside the 
spermatic cord (Fig. 82-6). Do not insert any 
sutures lateral to the cord. After all the sutures have 
been inserted, tie each suture going from medial to 
lateral. 

Suture the incised anterior rectus sheath down to 
underlying muscle along the lateral aspect of the 
relaxing incision with a few 3-0 interrupted silk 
sutures. 

Closing the External Oblique 
Aponeurosis 
Replace the cord in the inguinal canal. Check to as
sure complete hemostasis. Close the externaioblique 
aponeurosis superficial to the cord by inserting inter-

nt. femoral sheath 

~C~~;:--..::!Mr----- TransiLion su(ure 
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rupted 3-0 silk sutures. Leave a 4-5 mm opening 
adjacent to the cord in reconstructing the external 
inguinal ring. 

Close Scarpa's fascia with fine interrupted sutures 
and approximate the skin with a continuous 4-0 PG 
subcuticular suture. 

Intermittently during the operation, irrigate the 
operative field with a dilute antibiotic solution of 
kanamycin and bacitracin. 

Postoperative Care 

(See Chap. 81.) 

Postoperative Complications 

(See Chap. 81.) 
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83 Operations for Recurrent 
Inguinal Hernia 

Concept: Pathogenesis and 
Prevention of Recurrent Hernia 

Scope of Problem 

A number of experts with particular interest in the 
surgical technique of repairing an inguinal hernia 
have reported a very low postoperative recurrence 
rate. This is true of Glassow with respect to the 
Shouldice technique, Halverson and McVay and 
Rutledge for the Cooper's ligament technique, and 
Nyhus for the preperitoneal approach. Depending 
on the thoroughness and duration of the follow-up 
study, the above authors have reported recurrence 
rates between 0.25% and 3% for the repair of the 
direct inguinal hernia. 

Unfortunately, as Berliner, Burson, Katz et al. 
state, a great proportion of the patients who are 
lost to a follow-up study are in fact suffering from 
a recurrent hernia. As time passes, more and more 
patients are lost to follow-up study. For instance, 
Halverson and McVay's study was able to follow 
only 76% of patients during the course of the 1-22 
year follow-up. A study oflong duration is necessary 
because only 57% of recurrent direct hernias are 
detected in the first 5 years, 78% after 10 years, and 
the remaining 22% between the 10th and 40th year 
in Postlethwait's report. 

Berliner and associates noted an 11.5% failure 
rate in patients followed for 4-9 years after a Bassini 
or a Cooper's ligament repair. After devoting special 
study to the technique of hernia surgery, these au
thors adopted the Shouldice technique. During a 
2-5 year study following 504 primary repairs by this 
technique, the recurrence rate was 1.8%. Following 
1,084 cases Berliner no ted a personal recurrence rate 
of 1.1 %. Thieme and Quillinan reported recurrence 
rates of 9% and 10%, respectively, following the 
repair of groin hernias. With respect to the pre
peritoneal approach, it appears to be a good method 
for the repair of a femoral hernia. However, follow
ing the use of this approach for the repair of a 
direct hernia, Dyson and Pierce experienced a 35% 
recurrence rate, Gaspar and Casberg, 21 %, and 
Ljungdahl, 17%. 

On the other hand, repair of a simple indirect 
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hernia with no direct component is followed by a low 
recurrence rate if the sac is completely excised. If 
there is no transversalis weakness, a complicated 
repair is not necessary to prevent a recurrence. This 
is especially true of hernias in children. 

Pathogenesis of the Recurrent 
Groin Hernia 
Internal Ring Left Too Large 
If the internal ring is not reconstructed so that it 
admits the spermatic cord plus only 2-3 mm and no 
more, the risk of recurrence is increased. If the 
cremaster muscle and lipomata are not removed 
from the spermatic cord as it passes through the 
internal ring, then proper narrowing of this ring 
by suturing transversalis fascia and the transversus 
arch cannot be accomplished. 

Inadequate closure of the internal ring often fol
lows the repair of a large indirect hernia in the 
adult. Simply removing the sac and then performing 
a Bassini type of repair by suturing internaioblique 
muscle to the inguinal ligament are procedures that 
often fail to accomplish an adequate closure of the 
internal ring. 

Defect at Pubic Tubercle 
The second most common location of the hernial 
defect in a recurrent inguinal hernia is the most 
medial portion of Hasselbach's triangle adjacent to 
the pubic tubercle. This is often a localized defect 
measuring no more than 1-2 cm in diameter. The 
exact cause of this defect is not clear. It may result if 
the surgeon does not continue the suture line up to 
and including the pubic periosteum. Also, tying 
sutures with excessive tension may play a part in the 
etiology of this type of defect. 

Failure to Suture Transversalis Fascia 
or Transversus Arch 
Perhaps the most commonly utilized technique for 
repairing an inguinal hernia is some version of the 
Bassini repair. In the hands of many surgeons this 
consists of suturing the internaioblique muscle to 
the shelving edge of the inguinal ligament. Often 
these sutures fail to catch transversalis fascia or the 
aponeurosis of the transversus muscle (transversus 
arch), which are the structures that have the most 



stFength in the Fegion of inguinal hemial defects. 
In the tFaditional techniques of hemia Fepair, no 
attempt was made clearly to identify these structures 
prior to inserting sutures. 

Failure to Excise Sac 
Failure to remove the entire indirect sac has been 
reported to constitute an important cause of re
current hemia. Obviously if the surgeon fails to 
remove the sac, recurrence of the hemia is probable. 
However, in recent years we have found that the 
presence of an indirect sac was rather uncommon in 
the recurrent hemias that we have encountered. 
Presumably a high er quality of surgery is being 
practiced, and the average surgeon is sophisticated 
enough to identify and remove the sac when one is 
present. 

Use of Absorbable Sutures 
It has long ago been demonstrated that the use of 
catgut in repairing an inguinal hemia is followed by 
an excessive rate of recurrence. Nevertheless, a few 
surgeons persist in using absorbable suture material, 
which loses most of its tensile strength within a week 
or two, aperiod of time inadequate for the solid 
healing of an inguinal hemia repair. 

Subcutaneous Transplantation of Cord 
A significant number of patients present themselves 
with recurrent inguinal hemias following a Halsted 
repair in which the spermatic cord is transplanted 
into the subcutaneous plane by fashioning a new 
extemal ring directly superficial to the intemal ring. 
The superimposition, one ring over the other, results 
in arepair that is weaker than those that pre
serve the obliquity of the inguinal canal. Following 
the Halsted repair, a recurrent hemia presents at 
the point where the spermatic cord exits from 
the intemal-extemal ring. Generally the two rings 
appear to have fused together, and the hemia pro
trudes from this common orifice alongside the cord. 
Although we are not aware of any statistical studies, 
it is our impression that the recurrence rate follow
ing the Halsted repair is more common than after 
the Shouldice or the McVay repairs. 

Femoral Recurrence Following 
Inguinal Hernia Repair 
Several authors (McVay and Halverson; Glassow) 
have emphasized that following the repair of an 
inguinal hemia, 1 %-3% of patients will later de
velop a femoral hemia on the same side. When 
operating to repair an inguinal hemia, the surgeon 
should inspect and palpate the cephalad opening of 
the femoral canal in search for a small femoral 
hemia. The normal femoral canal will not admit the 
surgeon's fingertip. The only circumstances in which 
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this step might be omitted is in the case of a ymmg 
patient who presents a simple indirect hemia and no 
weakness of the floor of the inguinal canal. 

If a femoral hemia is detected, it should be 
repaired simultaneously with the inguinal hemia 
repair. McVay's technique using Cooper's ligament 
automatically repairs any femoral defect by suturing 
the transversus arch to Cooper's ligament and the 
femoral sheath. Glassow recommends exposing the 
inferior opening of the femoral canal in the groin 
and repairing it with a few sutures from the lower 
approach. He then completes the inguinal repair by 
the Shouldice technique. A "plug" of Marlex mesh 
may be inserted into the femoral hemial ring from 
above or below to repair the femoral hemia. 

Infection 
Although this has not been discussed in a number 
of studies of recurrent hernia, our colleague, Dr. 
Stanley Berliner, no ted 10 wound infections in 643 
operations for inguinal hemia. Four of these 10 
infected patients developed a recurrent hemia. After 
adopting the practice of irrigating the hemia in
cisions at intervals during the operation with a so
lution of kanamycin and bacitracin, he observed no 
wound infection in over 1,200 cases. Although a 
1% - 2% incidence of wound infection seems to be 
an insignificant number, the situation assurnes more 
importance if 40% of the infected patients will de
velop recurrent hemias. We have been pleased with 
the results of antibiotic wound irrigation during 
hemia repairs over the past 10 years. 

Prevention of Recurrence 
Indirect Inguinal Hernia 
In every repair of an indirect hemia free the sac 
above the intemal ring after excising the entire cre
master muscle. Next remove it and carefully identify 
the margins of the intemal ring. In order to do this, 
it will be necessary to delineate the transversalis 
fascia, which forms the medial margin ofthe internal 
ring. It is also important to differentiate weak from 
strong transversalis fascia. By identifying the lateral 
edge of the transversalis fascia as it joins the internal 
ring, one can then insert the index finger behind the 
transversalis layer and evaluate the strength of the 
inguinal canal's floor. 

Although in infants and young children it is rarely 
necessary to reconstruct the internal ring following 
removal of the sac, in the adult the indirect hemia 
has often reached sufficient width to erode the ad
jacent transversalis fascia and to leave an inter
nal ring with diameter of 2-4cm. When this has 
occurred, we prefer to perform a Shouldice repair, 
similar to that which is done for the direct inguinal 
hemia. 
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In both indirect and direct hernia repairs for the 
adult patient, remove all of the cremaster musele 
and adipose tissue surrounding the spermatic cord. 
If the diameter of the spermatic cord is narrowed, 
the aperture of the internal inguinal ring can also be 
made narrow. This willleave an insignificant defect 
in the floOf of the inguinal canal for the potential 
recurrent hernia. 

Direct Inguinal Hernia 
A successful repair of a direct hernia requires meti
culous dissection and exposure of the transversalis 
fascia, the aponeurosis of the transversus musele, 
and the lateral condensation of the transversalis 
fascia near the inguinal ligament (iliopubic tract and 
femoral sheath) prior to suturing the transversus 
arch-transversalis fascia to the iliopubic tract and 
the inguinal ligament. Excellent results have been 
reported following both the Shouldice and the Mc
Vay types of repair of primary inguinal hernias 
(Glassow 1978; Berliner et al.; Halverson and Mc
Vay; Rutledge). In both operations, each of the 
above-mentioned anatomical structures must be 
carefully dissected. Each must be evaluated for 
attenuated portions that are not useful for the repair. 
The weakened areas must be excised and only strong 
tissues employed for suturing. 

Indications 

Strangulation 

Incarceration or recent his tory of incarceration 

Symptomatic hernia in good-risk patients 

Preoperative Care 
If the patient suffers from chronic pulmonary dis
ease, make every effort to achieve optimal improve
ment. All patients should be encouraged to stop 
smoking for at least a week before the operation. 

Encourage the obese patient to lose weight. 

Evaluate elderly male patients for potential prostatic 
obstruction. 

Administer perioperative antibiotics if the use of 
mesh is anticipated. 

Pitfalls and Danger Points 
Injuring internal spermatic artery and vein or iliac 
artery or vein 

Injuring vas deferens 

Injuring colon (rare) 

Injuring bladder (rare) 

Using weak tissues for repair 

Operative Strategy 
Anesthesia 

Many operations for a recurrent inguinal hernia can 
be performed under local anesthesia without undue 
difficulty. Those patients who have had previous 
operations for recurrent hernia and have accumu
lated a great deal of scar tissue are preferably done 
with general anesthesia. Also, when the preperito
neal approach is used for hernia repair, general 
anesthesia is necessary. 

Selecting the Optimal Technique for 
Repair of Recurrent Inguinal Hernia 
Thieme followed 2,163 patients who underwent a 
primary inguinal hernia re pair. He observed a re
currence rate of 8.8%. Of 166 patients operated 
on for recurrent inguinal hernia and subsequently 
followed for an average of 9 years, 33.1 % experi
enced a second postoperative recurrence! Clear 
reported that 39.6% of 53 operations fOf recurrent 
hernia, followed for 10 years, had a second recur
rence. On the other hand, Halverson and McVay 
as well as Glassow have reported recurrence rates 
of 3% or less following operations for recurrent 
inguinal hernia. These statistics indicate that the 
traditional approach of exposing the hernial defect 
and then simply suturing the defect elosed is fol
lowed by a high incidence of failure. 

In an elderly patient who has a recurrent hernia 
following a primary Halsted repair, it may be per
missible to excise the sac and to narrow the fused 
internal-external ring aperture by suturing into the 
ring a plug of Marlex mesh (see Fig. 84-7), pro
viding all of the surrounding tissues are strong. Also, 
after opening the externaioblique aponeurosis and 
exposing the floOf of the inguinal canal, one may 
encounter a small (1-2 cm) defect restricted to the 
medial portion of the floOf. Rarely, a small defect of 
this type may be elosed by a means of a few inter
rupted sutures. Often, this maneuver will require 
excessive tension. Here also an excellent alternative 
recommended by Lichtenstein is to insert a small 
Marlex plug into the defect and to fix it in place with 
one or two polypropylene sutures. In other cases 
the defect in the floOf of Hasselbach's triangle will 
require that the entire transversalis fascia between 
the internal and external rings be incised and the 
repair be accomplished by the method of Shouldice. 
In many cases of recurrent hernia the primary oper
ation did not inelude a dissection deep to the trans
versalis fascia. In these cases, once the transversalis 
layer is identified and incised, virgin tissues are 



encountered and a standard repair, similar to that 
for a direct hernia, may be accomplished. 

However, in most cases it will not be possible to 
approximate strong transversalis fascia or trans
versus arch to the iliopubic tract or Cooper's liga
ment without excessive tension because too large a 
portion of these tissues has been destroyed by the 
previous operation and by the press ure of the en
larging hernia. In these cases there must be no 
hesitation to substitute, for the absent transversalis 
layer, one or two layers ofprosthetic mesh. We agree 
with McVay and Halverson that inserting a small 
segment of mesh and suturing it to the outer margin 
of the hernial" defect is not an adequate operation. 
These authors have stated, "a small patch of mesh 
cut to fit the defect and sutured circumferentially in 
place is an unsatisfactory solution to the problem. 
We have operated on patients in whom mesh has 
previously been used in this way and either we could 
not find the previously inserted mesh or it was rolled 
up in one portion of the wound." We prefer to use a 
piece of mesh that is 3.0 cm larger than the hernial 
defect along its entire perimeter. Also, we prefer to 
pI ace the mesh between the peritoneum and the 
transversalis layer of the abdominal wall rather than 
to place it superficial to the abdominal musculature. 
This technique is illustrated below. When this tech
nique is used, we generally make no attempt to 
suture the two edges of the hernial defect together. 
In other words, the mesh replaces the defect in the 
abdominal wall. A small opening is left for the 
spermatic cord. If possible, the cord is covered by 
the resutured externaioblique aponeurosis. This 
leaves only the prosthetic mesh and the spermatic 
cord between the peritoneal and extern al oblique 
layers. Only in this fashion can tension be completely 
eliminated. 

An alternative method of inserting the mesh is to 
use the preperitoneal approach ofNyhus and then to 
suture the mesh into place behind the abdominal 
wall. This technique is especially suitable in patients 
who have had two or more previous operations for 
recurring hernia. In these cases an anterior approach 
through the dense scar tissue carries with it a con
siderable risk of producing postoperative testicular 
atrophy by traumatizing the spermatic artery and 
veins. The preperitoneal approach markedly reduces 
the incidence of postoperative testicular compli
cations·. We do not believe that the preperitoneal 
approach is indicated for patients with primary 
direct inguinal hernias or for recurrent inguinal 
hernia unless prosthetic mesh is used to replace 
the defective transversalis layer of the floor of the 
inguinal canal. 
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Technique of Dissection 
When the anterior inguinal approach has been se
lected, remember that the patient may have under
gone his previous repair by the Halsted technique. 
This me ans that the surgeon should anticipate the 
possibility of encountering the spermatic cord in the 
subcutaneous layer ofthe dissection. Therefore, soon 
after the skin incision is made, elevate the cephalad 
skin flap and direct the dissection so that the anterior 
surface of the externaioblique aponeurosis will be 
exposed at a point 3-5 cm above the inguinal canal. 
This will be virgin territory that has not been in
volved in previous surgery. Then carefully direct the 
dissection in a mann er that will not expose the 
extern al oblique aponeurosis inferiorly until either 
subcutaneous spermatic cord or the reconstructed 
external ring has been exposed. In the absence 
of a previous Halsted repair, continue the dissec
tion beyond the previous suture line of the exter
nal oblique aponeurosis until the junction of the 
inguinal ligament with the upper thigh has been 
exposed. If one does encounter the spermatic cord in 
a subcutaneous location, meticulous dissection is 
necessary to preserve the fragile spermatic veins. 

In the absence of a previous Halsted repair, incise 
the aponeurosis of the externaioblique with caution 
to avoid traumatizing the cord. 

Avoiding Testicular Complications 
In the elderly patient with a large recurrent hernia, 
the repair will be simplified if the patient is willing 
preoperatively to accept a simultaneous orchiec
tomy. In most series of recurrent hernia repairs, 
10% -15% of cases undergo simultaneous orchiec
tomy. In younger patients and in those in whom the 
surgeon wishes to minimize the risk of having a 
testicular complication, the preperitoneal approach 
offers a sound alternative to dissecting in a previous 
operative field. Otherwise, take the time to perform 
a meticulous dissection of the spermatic vessels 
and vas. Sometimes the spermatic veins have been 
spread apart by a large hernia, increasing their 
vulnerability to operative trauma. 

So me surgeons have advocated that the spermatic 
cord be deliberately divided at some point between 
the internal and external rings. They claim that 
if the testis has not been mobilized from its nor
mal location in the seroturn, there will be sufficient 
collateral circulation for most testes to survive fol
lowing division of the cord. Heifetz reported that 
35% of 112 patients developed definite atrophy of 
the testis following division of the spermatic cord. 
Other patients experienced fever, testicular pain, 
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and swelling secondary to interruption of the cord. 
The high complication rate following division of 
the cord without orchiectomy makes this an unac
ceptable procedure. 

When the anterior inguinal approach through the 
previous incision has been elected for the repair of a 
recurrent hernia in a young male, it may occasion
ally appear that preserving the spermatic cord seems 
to be impossible. In this situation, it is advisable to 
abandon the anterior approach. In this case, extend 
the skin incision so that the medial skin flap can be 
elevated for a distance of3-5 cm. Then continue the 
operation by an incision through the abdominal wall 
using the preperitoneal approach of Nyhus. After 
dissecting the peritoneum and the sac away from the 
posterior abdominal wall in the inguinal region, 
insert a prosthetic mesh. This approach will help 
avoid testicular complications. 

Operative Technique
Inguinal Approacli 
Incision and Exposure 
Enter the operative site by applying the scalpel 
along the previous operative scar. Alternatively, 
excise the previous scar. Then dissect the skin flap in 
a cephalad direction. Be aware of the possibility 
that at the previous operation the surgeon may 
have transplanted the spermatic cord into the sub
cutaneous location. Be careful not to injure the cord 
during this dissection. After the skin flap has been 
dissected for a distance of about 2-3 cm, carry the 
dissection down to the aponeurosis of the external 
oblique muscle. Accomplish this in an area that is 
superior to the region of the previous surgery. 

Now dissect all of the subcutaneous fat off the 
anterior surface of the aponeurosis, proceeding in 
an inferior and lateral direction until the inguinal 
ligament and the subcutaneous inguinal ring have 
been cleared. 

Repairing Recurrent Hernia 
Foßowing Previous Halsted 
Operation without Opening 
the Inguinal Canal 
When a patient has had his spermatic cord trans
planted into the subcutaneous plane at the previous 
operation, the subcutaneous and the deep inguinal 
rings will be superimposed, one directly upon the 
other. In this case, the inguinal region is generally 
quite strong except for a single defect that represents 
an enlarged common external-internal ring, through 
which the spermatic cord will pass together with the 

hernial sac. In these patients it is often extremely 
difficult to separate the externaIoblique aponeurosis 
from the deeper structures, a step that is necessary 
before accomplishing either a Shouldice or a McVay 
repair. Instead of incising the externaIoblique 
aponeurosis in the region between the hernial defect 
and the pubic tubercle in these patients, it may be 
more prudent to remove the hernial sac and then 
to narrow the enlarged common ring with several 
heavy sutures. 

In order to accomplish this, carefully identify and 
dissect the spermatic cord free from surrounding 
structures. Isolate the hernial sac. Then, open it and 
insert the index finger to verify that the floor of the 
inguinal canal is indeed strong. Dissect the sac away 
from any attachments at its neck. Close the sac with 
a single suture ligature of 2-0 PG. Alternatively, a 
purse-string stitch may be used. Amputate the sac 
and permit the stump to retract into the abdominal 
cavity. Dissect areolar tissue, fat, and cremaster 
from the margins of the hernial defect. Close the 
defect medial to the point of exit of the spermatic 
cord, using 2-0 Tevdek or Prolene on an atraumatic 
needle. In effect, the needle will penetrate, at the 
medial margin of the ring, 5-6 mm of the extern al 
oblique aponeurosis, underlying internaIoblique, 
and transversalis fascia. At the lateral margin of the 
repair the needle will pierce the externaIoblique 
aponeurosis and the shelving edge of the inguinal 
ligament. Narrow the ring to the extent that a Kelly 
hemostat can be passed into the revised inguinal 
ring alongside the spermatic cord. Making the ring 
smaller than this will increase the risk of testicular 
complications. 

Inevitably these sutures must be tied with some 
tension, which threatens the success of any hernia 
repair. Therefore, it is preferable whenever possible 
to insert an appropriately sized plug of Marlex mesh 
into the ring. Stabilize the plug with sutures as 
described in Fig. 84- 7. This method will obliterate 
the defect with no tension on the tissues (Shulman et 
al.) . 

If the hernial defect is large (over 3 cm in dia
meter), then apply a patch consisting of a layer 
of Marlex or Prolene mesh to cover the defect. 
Suture the mesh to the edge of the hernial defect by 
using large bites of interrupted or continuous 2-0 
atraumatic Prolene. Leave an opening for the exit of 
the spermatic cord along the medial margin of the 
repalr. 
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Dissecting the Inguinal Canal 
Most patients presenting with a recurrent inguinal 
hernia will have had their previous repair performed 
by some variety of the Bassini technique with the 
spermatic cord remaining in its normallocation deep 
to the externaioblique aponeurosis. In these cases, 
make an incision in the externaioblique aponeurosis 
along the lines of its fibers, aimed at the cephalad 
margin of the external inguinal ring, as described 
above. Perform a patient, meticulous dissection of 
the spermatic cord in order to avoid traumatizing 
the delicate spermatic veins. After mobilizing the 
spermatic cord, identify the hernial sac. In our ex
perience the most common location of a recurrence 
is in the floor of Hasselbach's triangle medial to 
the deep inferior epigastric vessels. The previous 
surgeon will probably not have identified the trans
versalis fascia and the aponeurosis of the transversus 
musele. If this area is virgin territory, repair the 
recurtent hernia by the elassical Shouldice technique 
described in Chap. 81. This repair is also suitable in 
patients who have a recurrence of an indirect nature 
since these patients will almost always also have 
considerable weakness of the inguinal canal. Of 
course, the indirect sac must be excised. 

Repairing a Localized Defect in the 
Inguinal Floor 
A number of patients with recurrent hernia suffer 
from a relatively sm all (2 cm or less) defect in the 
inguinal canal floor just medial to the public tuber
ele. Simple suturing of this defect will produce 
excessive tension. The standard repair calls for 
an incision through the floor of the inguinal canal 
followed by a definitive Shouldice or McVay recon
struction. In order to avoid this extensive dissection, 
Lichtenstein and Shulman et aL have recom
mended that this defect be repaired by inserting a 
plug of rolled-up Marlex mesh and suturing it in 
place with one or two stitches of 2-0 Prolene as 
described in the repair of a femoral hernia (see Fig. 
84- 7). We find this to be the best repair for this type 
of hernia. 

Prosthetic Mesh Repair 
In most cases of recurrent hernia, following the 
dissection of the inguinal canal, it will be found that 
the remaining tissues are simply not strong enough 
to ass ure a successful result in suturing the hernial 
defect. By far the most common error made by 
surgeons repairing a recurrent hernia is to misjudge 
the strength of the tissues being sutured. Attenuated 
scar tissue sutured under tension will not produce a 
successful long-term repair. Do not hesitate to excise 

these weakened tissues. Make no attempt to elose 
the defect by sutures. Rather, insert prosthetic mesh. 
This can be inserted to replace the defect without any 
tension at all. 

Complete the dissection of the inguinal canal 
through the layer ofthe transversalis fascia (see Figs. 
81-2 to 81-10) so that the peritoneum, Cooper's 
ligament, and the aponeurosis of the transversus 
musele have all been exposed. Separate the peri
toneum from the transversalis fascia for a distance of 
at least 3 cm around the perimeter of the inguinal 
defect. Trim away attenuated tissues. Now take a 
layer of Marlex or Prolene mesh and cut a patch in 
the shape of an ellipse that is 3 cm-4 cm larger in 
diameter than is the defect. Place the mesh behind 
the abdominal wall between the peritoneum and the 
transversalis fascia. Suture the mesh in place by 
means of 2-0 atraumatic Prolene stitches through the 
entire abdominal wall in a mattress fashion as seen in 
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Fig. 83-1a. Continue to insert these interrupted 
mattress sutures around the perimeter of the defect 
and to penetrate external oblique, internal oblique, 
transversus muscles, and transversalis fascia. Along 

Attenuated externaioblique, internaioblique, 
and transversus m. 

Fig.83-1b 

Femoral sheath and shelving edge 
of Poupart's lig. 

the medial aspects of the hernial defect, the su
tu res penetrate the anterior rectus sheath, the rectus 
muscle, and the transversalis fascia . Along the lateral 
margin of the defect, suture the mesh to Cooper's 
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ligament with interrupted or continuous 2-0 Pro
lene stitches going from the pubic tuberele laterally 
to the region of the femoral canal. Lateral to this 
point, suture the mesh to the femoral sheath and the 
shelving edge of Poupart's ligament. Cut a small 
section out of the lateral portion of the mesh so as to 
avoid constricting the spermatic cord (Fig. 83-lb). 
In most cases, it has not been possible to suture the layers 01 
the abdominal wall together over the mesh without creating 
excessive tension. After irrigating the operative area 
thoroughly with a diiute antibiotic solution, elose 
Scarpa's fascia with 4-0 PG and elose skin with a 
continuous 4-0 PG subcuticular suture. 

A elosed suction drain, such as the flat Jackson
Pratt, may be brought out from the area of the mesh 
through a puncture wound of the skin, but a drain is 
not necessary. If the mesh can be covered by exter
nal oblique aponeurosis, the drain can surely be 
omitted. 

Abandoning the Anterior Approach 
In rare cases of recurrent inguinal hernia, it may be 
apparent during the dissection of the spermatic cord 
that there is such dense fibrosis as to end anger 
preservation of the cord. When these conditions are 
encountered, especially in young patients, simply 
abandon the anterior approach. Elevate the cepha
lad skin flap and make an incision through the ab
dominal wall down to the peritoneum, as described 
below for the preperitoneal approach to the repair 
of a recurrent hernia. Dissecting peritoneum away 
from the posterior wall of the inguinal canal via the 
preperitoneal approach does not end anger the sper
matic cord because this dissection is carried out in 
territory free of scar tissue. 

Operative Technique
Preperitoneal Approach U sing 
Mesh Prosthesis 
The technique described below is derived in many 
aspects from the contributions of Nyhus, Notaras, 
Calne, McVay and Halverson, and Ponka. It is 
described for a larger right recurrent inguinal hernia. 

Incision and Exposure 
Enter the abdominal cavity by making a transverse 
incision in the lower quadrant, at a level that will 
be at least 3 cm above the upper margin of the 
hernial defect. Start the skin incision near the ab
dominal midline approximately two fingerbreadths 
above the pubic symphysis and proceed la te rally 
for a distance of about 10 cm, aiming at a point 
just above the anterior superior spine of the ilium. 
Expose the externaioblique aponeurosis and the 

anterior rectus sheath. Identify the external inguinal 
ring. Incise the anterior rectus sheath about 2-3 cm 
cephalad to the ring. Expose the rectus musele. 
Continue the incision laterally along the li ne of the 
fibers of the externaioblique aponeurosis, aga in 
ascertaining that the in cis ion will be about 3 cm 
cephalad to the upper margin of the hernial defect 
(see Fig. 84-9). Incise the fibers of the internal 
oblique and transversus abdominis museles and 
expose the underlying transversalis fascia. Carefully 
incise the transversalis fascia and identify the pre
peritoneal fat. The presence of this fat as weIl as the 
deep inferior epigastric vessels confirms the fact that 
the proper plane has been entered. Do not open the 
peritoneallayer. 1fthis has been done inadvertently, 
suture the peritoneallaceration. 

Apply a small Richardson retractor to the lower 
maigin of the incision and sweep the peritoneum 
away from the lower abdominal wall using a moist 
gauze sponge in a sponge-holder. 

Dissecting the Hernial Sac 
In the process of sweeping the peritoneum away 
from the pelvic floor, the location of the sac will 
become apparent (see Fig. 84-10). Ifthere is fibrosis 
in the region of the hernia due to multiple previous 
repairs, identify the deep inferior epigastric artery as 
it enters the posterior rectus sheath. Divide and 
ligate the epigastric vessels at this point. Grasp the 
distal cut edge of the epigastric vessels and trace the 
course of these vessels down to their point of origin 
from the external iliac artery and vein. The recur
rent inguinal hernia will invariably be just medial to 
this junction point. If the hernial sac comes away 
from the cord without difficulty, then sweep it in a 
cephalad fashion together with the peritoneal 
envelope. If the sac remains adherent to the cord, 
make no attempt to dissect it free. Rather, identify 
the neck of the sac and incise the peritoneum at this 
point. Free the peritoneum from the circumference 
of the sac and then elose the defect in the pelvic 
peritoneum with a continuous atraumatic 3-0 PG 
suture. Avoid damaging the bladder, which may be 
adherent to the medial margin of the hernial sac. 

At the conelusion of this dissection, the entire 
posterior wall of the pelvis should be visible in
eluding the extern al iliac vessels, the spermatic cord, 
the superior pubic ramus (Cooper's ligament), the 
vas deferens, the iliopsoas fascia along the iliopecti
ne al line lateral to the iliac vessels, and the femoral 
nerve just lateral and deep to the external iliac 
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artery. Fig. 83-2 illustrates the anatomy of struc
tures encountered in this preperitoneal dissection on 
the right side of the patient. 

Suturing the Mesh 
Cut a square of Marlex or Prolene mesh sufficiently 
large to provide a layer of prosthesis that will reach 
from the abdominal incision (cephalad) to Cooper's 
ligament and to the iliopsoas fascia (caudad), and 
from the midrectus region medially to the anterior 
superior iliac spine laterally. 

In cases of recurrent hernia repaired by this ap
proach, do not attempt to close the hernial defect by 
suturing it because the tension will be excessive. Use 
2-0 atraumatic Prolene swaged on astout needle 
and take substantial bites of strong tissue to assure 
that the mesh will remain permanently in place. Do 
not expect that theingrowth offibrous tissue into the 
mesh will ass ure fixation since the polypropylene 

Inguinal hernia defect 

Location of femoraln. , 
deep to iliopsoas fascia 

is relatively inert and substantial fibrous ingrowth 
does not always take place. PI ace the first suture in 
the ligamentous tissue adjacent to the pubic sym
physis. Continue the suture line laterally, passing 
interrupted 2-0 atraumatic Prolene sutures through 
the layer of mesh deep into Cooper's ligament along 
the pubic ramus. At the femoral ring, suture the 
mesh to the femoral sheath and the shelving edge of 
the inguinal ligament. When the internal inguinal 
ring is reached, leave aspace for the spermatic 
cord to exit from the abdominal cavity in the male 
patient. Lateral to the extern al iliac artery carry the 
suture line in a posterior direction and attach the 
mesh to the iliopsoas fascia going laterally. Take 
deep bites into this fascia after identifying and pro
tecting the femoral nerve, which runs just below the 
fascia. Continue the suture line in the iliopsoas fascia 
laterally towards the anterior superior iliac spine 
until the lateral margin of the abdominal incision is 
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reached. In the female patient, suturing the mesh to 
the femoral sheath and the iliopsoas fascia will com
pletely obliterate the internal inguinal ring, although 
this operation, using mesh to repair a large recurrent 
inguinal hernia, will rarely be necessary in a woman. 

Attach the medial margin of the layer of mesh to 
the medial portion of the rectus muscle. Accomplish 
this by dissecting the subcutaneous fat off the an
terior rectus sheath down to the pubis. Then insert 
the 2-0 Prolene sutures by taking the bite, first 
through the anterior rectus sheath, next through the 
body of the rectus muscle, and then through the 

inal wall 

~:----,;;-,:---r.----_--':"----Spermalic v. 

layer of mesh in the abdomen. Return the same 
suture as a mattress by taking a bite through the 
mesh, through the body of the rectus muscle, and 
finally through the anterior rectus sheath. After tying 
the stitch, the knot will be on the anterior rectus 
sheath. Continue this suture line up to the level 
of the transverse abdominal incision. Fig. 83-3 
depicts the appearance of the mesh, sutured in place. 

Intermittently during the operation, irrigate the 
operative site with a dilute antibiotic solution. By 
this point in the operation, the mesh has been su
tured into place medially, caudally, and laterally; 
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only the cephalad margin is left unattached. Trim 
the mesh so that this cephalad margin terminates 
evenly with the inferior margin of the transverse 
abdominal incision. Because of the irregular nature 
ofthe surface that has been covered by the flat patch 
of mesh, there will be a surplus of mesh in the lateral 
portion of the incision. Gorrect this by making a 
vertical fold in the mesh, as necessary, to inelude the 
mesh in the elosure of the abdominal incision. 

Prior to inserting many of the sutures, it will be 
necessary either to ligate and divide or to coagulate a 
number of blood vessels in the region of Gooper's 
ligament and the femoral sheath so that inserting the 
sutures will not produce bleeding. 

Closing the Abdominal Incision 
Glose the anterior rectus sheath with interrupted 
nonabsorbable sutures. Lateral to the rectus musele, 
elose the abdominal incision by using the Smead
Jones technique ofO interrupted Prolene sutures that 
grasp a width of at least 1.5 cm of the abdominal 
wall, ineluding the externaIoblique aponeurosis, the 
internaIoblique and transversus museles, the trans
versalis fascia and the proximal edge 01 the mesh in the 
caudal margin of the incision, and the same layers 
on the cephalad margin except far the mesh. Glose 
the skin with a continuous 4-0 PG subcuticular 
stitch. Fig. 83-3 illustrates the completed mClSlOn 
suture line. 

Postoperative Care 

Ambulate the patient the day of the operation. 

Postoperative Complications 
Testicular swelling and/or atrophy 

Urinary retention in males 

Wound hematoma 

W ound sepsis 

(When infection develops in patients who have had 
the insertion of a mesh prosthesis, it is not always 
necessary to remove this foreign body in order to 
remedy the infection as the mesh is made up of 
monofilament fibers. In most patients, wide drain
age of the skin incision accompanied by parenteral 
antibiotics with, perhaps, local antibiotic irrigation 
may prove effective. We have had no experience in 
managing a pelvic infection after the insertion of a 
mesh pros thesis in the pelvis by the preperitoneal 
route. We would subject a patient of this type to a 
trial of conservative therapy after opening the in
cision to explore the pelvis and to insert indwelling 

irrigating catheters and sump-suction drains.) 

Recurrence of hernia 
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Concept: Choice among Low 
. Groin, Preperitoneal, or 
Inguinal Approaches 
In most cases of femoral hernia the diameter of the 
femoral canal, through which the femoral hernia 
protrudes, is quite narrow, often measuring less than 
1.5 cm. By approaching the hernia from below, it is 
simple to free the sac, open it, reduce the hernia, 
and amputate the sac. Following this step, the ring 
is obliterated by means of 2-4 sutures attaching 
the inguinal ligament to Cooper's ligament and the 
pectineus fascia; An even simpler method has been 
suggested by Lichtenstein and Shore. They roll up a 
length of Marlex mesh into the form of a cigarette 
whose diameter is equal to the diameter of the 
femoral ring. After inserting this Marlex "cigarette" 
into the femoral ring, they fix it in place with 1-2 
sutures through the inguinal ligament, the Marlex, 
and the ligament of Cooper. In the low approach, 
local anesthesia works weIl and the entire procedure 
takes only 20-30 minutes. Reducing the stress ofthe 
operation and the anesthesia is desirable because 
many of these operations are performed in elderly 
patients under emergency conditions. 

Good results following the low groin approach 
have been reported by Glassow, by Ponka, by 
Tanner, and by Monro. 

When strangulated bowel is encountered in a low 
groin incision, do not attempt a resection and anas
tomosis by this approach. A secondary laparotomy 
incision should be made in the middle of the lower 
abdomen. When this is done, general anesthesia will 
be required. In those patients in whom strangulation 
ofbowel is suspected prior to initiating the operation, 
the preperitoneal approach of Henry or Nyhus has 
several advantages. Through the low abdominal in
cision of this method, the peritoneum is swept away 
from the cephalad surface of the femoral canal to 
expose the hernial sac from above as it enters the 
femoral ring. The ring may be opened under direct 
vision and the bowel reduced into the abdominal 
cavity where resection and anastomosis are easily 
performed. The hernia is repaired by suturing the 
inguinal ligament to Cooper's ligament medial to the 
iliac vein, which is easily seen from above. The 

disadvantages in using the preperitoneal approach 
routinely are that general anesthesia is required and 
that the operation is more complex than the low 
groin procedures. 

We prefer to use the inferior approach in most 
cases of femoral herniorrhaphy, reserving the pre
peritoneal exposure for the patient suspected of 
suffering bowel strangulation. When the low groin 
approach has been erroneously selected for patients 
who suffer strangulation of intestine, make a midline 
abdominal incision for reduction of the strangulated 
bowel and subsequent resection. Using these criteria, 
over 85% of patients can be done by the low groin 
approach. 

Some surgeons use an inguinal incision followed 
by incision of the externaioblique aponeurosis and 
the transversalis fascia in order to expose the ce
phalad entrance to the femoral canal. After re
moving the sac, the hernia is corrected by suturing 
transversalis fascia and conjoined tendon down to 
Cooper's ligament and the femoral sheath. Although 
surgeons like McVay have mastered this operation 
and achieved excellent results, others who do not 
regularly use the Cooper's ligament operation will 
find that the McVay operation is more difficult to 
perform than is the low groin repair. 

Indications 
As strangulation is common in patients with femoral 
hernia, it is advisable to operate on all patients who 
suffer from a femoral hernia unless their medical 
status is so precarious that it contraindicates even an 
operation under local anesthesia. 

Preoperative Care 
If there are signs of intestinal obstruction, initiate 
nasogastric suction. 

When a patient has symptoms suggestive of a 
femoral hernia but lacks definitive physical findings, 
request a sonogram of the groin. This study may 
reveal a small incarcerated femoral hernia. Sono
graphy is also helpful in diagnosing symptomatic 
Spigelian and other interstitial hernias of the ab
dominal wall. 

707 
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Pitfalls and Danger Points 
Injuring or constricting femoral vein 

Transecting aberrant obturator artery 

Operative Strategy 
Low Groin Approach 
After the sac has been opened and its contents 
reduced, the sac is amputated. It is not necessary to 
elose the neck of the sac with sutures (Ferguson). It 
is important, however, to elear the femoral canal of 
any fat or areolar tissue so that the sutures can bring 
the inguinal ligament in direct contact with Cooper's 
ligament and the pectineus fascia. This will obliter
ate the femoral canal but will leave an opening of 
6-8 mm adjacent to the femoral vein. Equally good 
results can be obtained if the femoral canal is obli
terated by inserting a plug of Marlex mesh. This 
technique avoids all tension on the suture line. 

To reduce an incarcerated femoral hernia, an 
incision may be made to divide the constricting neck 
of the hernial sac. This should be done on the medial 
aspect of the hernial ring. Although we have never 
observed the phenomenon, a number of texts warn 
that an anomalous obturator artery may follow a 
course that brings it into contiguity with the neck of 
the hernial sac and thus makes it vulnerable to 
injury when the constricted neck is incised. This 
accident will rarely occur if the neck of the sac is 
incised on its medial aspect. If hemorrhage is indeed 
encountered during this maneuver and the artery 
cannot be liga ted from below, then control the bleed
ing by finger press ure and rapidly expose the inner 
aspect of the pelvis by the Henry approach, which 
involves a midline incision from the umbilicus to the 
pubis, after which the peritoneum is swept in a 
cephalad direction to expose the femoral canal 
from above. With this exposure a bleeding obturator 
artery can be easily liga ted. I t should be emphasized 
that this complication is so rare that it does not 
constitute a significant disadvantage of the low ap
proach to femoral herniorrhaphy. 

If the sutures drawing the inguinal ligament down 
to Cooper's ligament have to be tied under excessive 
tension, abandon this technique and insert a plug of 
Marlex mesh to obliterate the femoral canal, as 
described below. 

Operative Technique 
Low Groin Approach for Left 
Femoral Hernia 
Make an oblique incision about 6 cm in length along 

Fig.84-1 

hernia (Fig. 84-1). Carry the incision down to the 
externaioblique aponeurosis and the inferior aspect 
of the inguinal ligament. Identify the hernial sac as 
it emerges deep to the inguinal ligament in the 
space between the lacunar ligament and the common 
femoral vein (Fig. 84-2). Disseet the sac down to its 
neck using Metzenbaum scissors. 

Grasp the sac with two hemostats and incise with 
a scapel. Often the peritoneum is covered by two or 
more layers of tissue, each of which may resemble a 
sac. These consist of preperitoneal tissues and fat. 
This is especially true when intestine is incarcerated 
in the sac. 

the groin skin crease curving down over the femoral Fig. 84-2 
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Lacunar lig. 
Fig. 84-3 

When the bowel or the omen turn remalllS lll

carcerated after opening the sac, incise the hernial 
ring on its medial aspect by inserting a scapel be
tween the sac and the lacunar ligament (Figs. 84-3 
and 84-4). After returning the bowel and the omen
turn to the abdominal cavity" amputate the sac at its 
neck. It is not necessary to ligate or suture the neck 
of the sac, but this step may be accomplished if 
desired (Fig. 84-5). Using a peanut sponge, push 
any remaining preperitoneal fat into the abdominal 
cavity, thus clearing the femoral canal of all ex
traneous tissues. 

Fig.84-4 
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Fig.84-5 

Repair the hernial defect by suturing the inguinal 
ligament down to Cooper's ligament using inter
rupted 2-0 sutures of Prolene on a heavy Mayo 
needle. Often this can be accomplished ifthe inguinal 
ligament is pressed down and cephalad towards 
Cooper's ligament with the index finger. Then the 
needle is passed through the inguinal ligament and 
through Cooper's ligament in one simultaneous 
motion. Cooper's ligament is indistinguishable from 
the periosteum overlying the cephalad aspect of 
the pubic ramus. An alternative method involves 
placing the stitch first through the inguinal ligament, 
then placing a narrow retractor in the femoral canal 
in order to take a bite of Cooper's ligament and 
pectineus fascia. No more than 2-3 sutures are 
generally necessary. Identify the common femoral 
vein where it emerges from beneath the inguinal liga
ment. Leave a gap of 4-6 mm between the femoral 
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Fig.84-6 

vein and the lateralmost suture ofhernia repair (Fig. 
84-6). 

Close the skin of the groin incision with either a 
continuous 4-0 PG subcuticular suture or inter
rupted 4-0 nylon sutures. 

If strangulated bowel requiring resection is en
countered after opening the hernial sac, make a 
second incision in the midline between the umbilicus 
and the pubis. Separate the two rectus museIes and 
identify the peritoneum. Do not incise the peri
toneum. By blunt dissection elevate the peritoneum 
from the pelvis until the iliac vessels and the femoral 
hernial sac are identified. At this point, open the 
peritoneumjust above the sac. Incise the constricting 
neck of the femoral canal on its medial aspect and 
reduce the strangulated bowel. After resecting the 
bowel, irrigate the femoral region with a dilute an
tibiotic solution and repair the femoral ring from 
below as already described. Irrigate the abdomen 
and elose the abdominal incision in routine fashion. 

Low Groin Approach U sing 
Prosthetic Mesh "Plug" 
Approximating the inguinal to the Cooper's liga
ment by sutures frequently requires excessive ten
sion. Monro, who strongly favored the low groin 
approach, emphasized that the sutures should be 
tied loosely so that they form a lattice of monofila
ment nylon. This technique serves to ocelude the 
defect without producing any tension. The same end 
can be accomplished even more simply by inserting 

a rolled up plug of Marlex mesh as advocated by 
Lichtenstein and Shore. 

We believe this is the best method of repairing a 
femoral hernia. Cut a strip of Marlex mesh about 
2 cm by 10-12 cm. Roll the Marlex strip in the 
shape of a cigarette, 2 cm in length. After the hernial 
sac has been eliminated and all the fat has been 
eleared out of the femoral canal, insert this Marlex 
plug into the femoral canal. The diameter ofthe plug 
may be adjusted by using a greater to lesser length of 
Marlex, as required. When the properly sized plug is 
snug in the femoral canal with about 0.5 cm of the 
plug protruding into the groin, fix the Marlex in place 
by inserting 2 sutures of 2-0 atraumatic Prolene 
(Fig. 84-7). Insert the needle first through the 
inguinal ligament, then through the Marlex plug, 
and finally into the pectineal fascia or Cooper's 
ligament. After the two sutures have been tied, the 
plug should fit securely in the canal. After irrigating 
the wound with a dilute antibiotic solution, check far 
complete hemostasis and then elose the skin incision 
without drainage. If the patient accumulates serum 
in the incision postoperatively, aspirate the fluid 
occasionally with a needle. 

Preperitoneal Approach for Right 
Femoral Hernia (Nyhus) 
Anesthesia 
Almost all practitioners of the preperitoneal ap
proach believe that general anesthesia with good 
relaxation is aprerequisite for this type of hernia 
repair. 

Incision 
Start the skin incision at a point 2 fingerbreadths 
above the symphysis pubis (Fig. 84-8) and about 
1.5 cm lateral to the abdominal midline. Carry the 
incision laterally for a distance of 8-10 cm and 
expose the anterior rectus sheath and the external 
oblique aponeurosis. Elevate the caudal skin flap 
sufficiently to expose the external inguinal ring. 

Make a transverse incision in the anterior rectus 
sheath at a level about 1.5 cm cephalad to the upper 
margin of the external inguinal ring for a distance of 
about 5 cm in a direction parallel to the inguinal canal 
(Fig. 84-9). Retract the rectus museIe medially and 
deepen the incision through the fuII thickness of the 
internaioblique and transversus abdominis museIes. 
This will expose the transversalis fascia. Carefully 
make a transverse incision in this layer, but do not 
incise the peritoneum. 

Apply a Richardson retractor against the lateral 
margin of the incised abdominal wall. U se blunt 
dissection to elevate the peritoneum out ofthe pelvis. 
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Fig. 84-7 

Fig.84-8 

Fig.84-9 
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Fig.84-1O 

Mobilizing the Hernial Sac 
If the femoral hernia is incarcerated, it will be 
possible to mobilize the entire pelvic peritoneum 
except for that portion which is incarcerated in the 
femoral canal (Fig. 84-10). If the hernia cannot 
be extracted by gentle blunt dissection around the 
femoral ring, then incise the medial margin of the 
femoral ring and extract the hernial sac by combining 
traction plus external pressure against the sac in the 
grom. 

Although the presence of an aberrant obturator 
artery along the medial margin of the femoral ring is 
a rarity, there may be one or two small venous 
branches that will require suture-ligation prior to 
incising the medial margin of the ring. 

Fig. 84-11 

/ 

--\----::--------;;.---::ipermati cord 

Open the sac (Fig. 84-11). Evaluate the con
dition of the bowel. If strangulation mandates bowel 
resection, enlarge the incision enough so that ad
equate exposure for a careful intestinal anastomosis 
may be guaranteed. If bowel has been resected, 
change gloves and instruments before initiating the 
repair. Also irrigate the incision with a dilute anti
biotic solution. Excise the peritoneal sac and elose 
the peritoneal defect with continuous 3-0 PG. 

Suturing the Hernial Ring 
The superficial margin of the femoral ring consists of 
the iliopubic tract and the femoral sheath. These 
structures are just deep to the inguinal ligament. 
The deep margin ofthe femoral ring is Cooper's liga
ment, which represents the reinforced periosteum of 
the superior ramus of the pubis. In repairing the 
hernial defect, suture the strang tissue situated in the 
superficial margin ofthe femoral ring to Cooper's liga
ment with several interrupted sutures of2-0 Tevdek 
or Pralene (Fig. 84-12 and 84-13). Whether the 
suture catching the superficial margin of the femoral 
ring contains only iliopubic tract or whether it also 
catches a bi te of inguinal ligament is immaterial so 
long as there is not excessive tension when the knot 
is tied. If elosing the ring by appraximating strang 
tissues will result in tension, then it is preferable to 
suture a small "cigarette" ofMarlex into the femoral 
ring from the cephalad approach. 



Fig.84-12 

Fig.84-13 
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In any case, do not permit the closure of the 
femoral ring to impinge upon the iliac vein because 
obstructing the venous ftow may result in thrombosis 
and pulmonary embolism. 

Closure of Abdominal Wall 
Check the pelvis for the presence of a direct inguinal 
hernia. Ir present, this may be repaired by suturing 
the superior edge of the hernial defect (transversus 
abdominis aponeurosis) to the iliopubic tract below. 
Ascertain complete hemostasis. Irrigate the cavity 
with a solution of 1,000ml of saline containing I 
gram of kanamycin and 50,000 units of bacitracin. 

Close the anterior rectus sheath with interrupted 
3-0 Tevdek. Glose the remaining layers of the ab
dominal wall using modified Smead-Jones stitches of 
interrupted 1 PDS. Close the skin with a few 4-0 PG 
sutures to the subcutaneous fascia and a continuous 
subcuticular suture of4-0 PG. No drain is necessary. 
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Postoperative Care 

Early ambulation. Non-strangulated femoral her
nias are repaired in our Ambulatory Surgery Unit. 

Perioperative antibiotics are employed in patients 
with intestinal obstruction or those who have had 
bowel resection for strangulation. Use nasogastric 
suction in patients with intestinal obstruction or 
bowel resection. 

Postoperative Complications 

Deep vein thrombosis has been reported secondary 
to constriction of the femoral vein by suturing. 

W ound infections (rare) 

Ventral hernia following preperitoneal approach to 
femoral hernia repair 

Recurrent femoral hernia appears to be in the 1% 
range in the hands of Nyhus for the preperitoneal 

operation. Using the low groin approach, Ponka re
ported a 3% recurrence rate and Glassow, 2%. Our 
experience with Lichtenstein's repair has been very 
favorable. 
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Concept: Pathogenesis of 
Incisional Hernia 

Sepsis 
Infection of the postoperative abdominal wound not 
uncommonly leads to an incisional hernia at a later 
date, especially if the infection was not detected and 
drained widely early in the course ofits development. 
Blomstedt and Welin-Berger studied 279 patients 
for 8-24 months after cholecystectomy. In the ab
sence of a wound infection, 6% developed an inci
sional hernia. Of the patients suffering postoperative 
wound infections, 31 % had incisional hernias. 

A postoperative wound infection may be noso
comial in origin or it may be the result of endogenous 
contamination during the course of the abdominal 
operation. The prevention of infection following the 
contamination of an abdominal wound is discussed 
in Chap. 2. 

Occult Wound Dehiscence 
When a large ventral hernia appears within the first 
few months following an abdominal operation, a 
likely cause of the hernia is the dehiscence of the 
fascial and muscular layers of the abdominal wall 
during thc early postoperative course in a patient 
whose skin incision has remained intact. For this 
reason, the wound dehiscence may be undetected by 
the surgeon until he notes a large hernia in the scar 
when the patient returns for a follow-up visit a 
month or two later. The prevention of postoperative 
wound dehiscence is discussed in Chap. 5. 

Making Too Large a Drain Wound 
When the stab wound for a latex drain is made 
too large, a postoperative hernia is likely to occur. 
Generally, if the stab wound admits only one finger, 
a postoperative hernia is unlikely. When drainage is 
designed to facilitate the es cape of necrotic tissue 
(e.g., necrotizing acute pancreatitis), large drainage 
wounds are required despite the risk of developing a 
hernia. 

Transverse versus Vertical Incision 
As discussed in Chap. 5, we have not detected an 
increased incidence of incisional hernia or wound 
dehiscence when comparing the midline vertical in
cision with transverse or oblique subcostal incisions, 
provided that the midline incision has been closed 
with sutures that encompass large bites of abdominal 
wall, such as the Smead-Jones stitch. 

Technique of Suturing 
Type of Suture Material 
Goligher, Irvin, Johnston, and associates demon
strated that closing an abdominal incision with 
catgut resulted in a larger number of wound de
hiscences and incisional hernias than was experi
enced with nonabsorbable sutures, unless the catgut 
closure was supplemented by multiple large reten
tion sutures. Also in the repair of inguinal and 
ventral hernias, suturing with catgut is followed by a 
larger number of recurrences than is the case with 
nonabsorbable suture material. 

Whether the new and more slowly absorbable 
suture materials (e.g., Maxon and PDS) retain their 
strength long enough to equal the performance of 
nonabsorbable sutures is a question that has not yet 
been settled. We have performed over 400 consecu
tive closures of midline abdominal incisions with 
interrupted No. 1 PDS Smead-Jones sutures with
out experiencing a single wound dehiscence. We are 
aware of one fairly large and three quite small 
incisional hernias, but a complete follow-up study of 
these patients has not been performed. While we 
have confidence in this suture material for the closure 
of a primary abdominal incision, we do not believe 
that its use has been validated in hernia repair. 

Size of Tissue Bites 
We agree with the findings ofJenkins that the width 
of tissue included in each suture is an important 
determinant of the incidence of wound dehiscence or 
incisional hernia, regardless of whether a continuous 
or interrupted technique is used. Sutures that con
tain small bites of tissue tend to cut through in 
response to muscle tension. We believe that at least 
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2 cm of musculofascial tissue on each side of the 
incision should be ineluded in the stitich. 

Tension with Which Suture 
Should Be Tied 
When a stitch in an abdominal incision is tied with 
strangulating force,no matter how large a bi te of 
tissue the stitch contains, strangulation may cause 
the stitch to cut through the abdominal wall. This 
error will manifest itselfby the appearance of a small 
hernia, 1-2 cm lateral to the scar several mon ths 
following operation. The hernial ring will often be 
no more than 1.0-1.5 cm in diameter when first 
detected. This phenomenon is somewhat more likely 
to occur when using stainless steel wire than Prolene. 
The diameter of a 2-0 wire suture is considerably 
less than that of 1 PDS or 0 Prolene. Far this reason 
it has a greater tendency to cut the tissue and must 
be tied without tension. In using Prolene far elosing 
the abdominal wall, it is easy to tie the knot with exces
sive tension because the suture material is slippery. 
Consequently, as the surgeon applies an additional 
throw to the knot, the entire knot slips and tightens 
the suture. In any case, it is not necessary to tie 
the knot in an abdominal elosure with any greater 
tension than one would apply to a suture in a bowel 
anastomosis. Insisting that the anesthesiologist pro
vide adequate relaxation of the abdominal wall will 
facilitate the surgeon's effort to apply the proper 
tension to each suture. 

Intercurrent Disease 
Cirrhosis and ascites 

Long-term high-dose steroid treatment 

Marked obesity 

Severe malnutrition 

Abdominal wall defects secondary to tumor resection 

(Defects in the abdominal wall, secondary to re
section for tumor, may be managed by insertion of a 
prosthetic mesh as described below for ventral hernia 
repair, provided that adequate coverage ofthe mesh 
with viable skin and subcutaneous fat is possible. 
Otherwise, a full thickness pediele flap will have to 
be designed to cover the mesh.) 

Indications 

Good-risk patients should have an elective repair of 
a ventral hernia that has a defect of more than 
1-2 cm. Early repair of the small hernia is a simple 
procedure. Nonoperative therapy is almost always 
followed by gradual enlargement of the hernial ring 
over aperiod of time. Not only does this make the 
repair more difficult, but there is a significant inci-

dence of intestinal obstruction due to the incarcer
ation of intestines in the hernia. 

Preoperative Care 

Nasogastric tube prior to operation for large hernias 

Perioperative antibiotics in patients with hernias 
large enough to require prosthetic mesh 

Pitfalls and Danger Points 

Excessive tension on the suture line 

Sewing tissues that are too weak to hold sutures 

Postoperative sepsis 

Failure to achieve complete hemostasis 

Operative Strategy 

Identifying Strong Tissues 
Every ventral hernia is characterized by a defect, 
small or large, in the tissue of the abdominal wall. In 
the hope of facilitating the approximation of the 
edges of the defect, the surgeon is often tempted to 
preserve and to insert sutures into weak scar tissue 
instead of carrying the dissection beyond the edge of 
the hernial ring to expose the normal musculoapo
neurotic tissue of the abdominal wall. Depending on 
scar tissue to hold sutures far the repair of a hernia 
leads to a high recurrence rate. Carry the dissection 
for a width of 2-3 cm beyond the perimeter of the 
hernial ring on all sides and elearly expose the ante
rior surface of the musele fascia. OJten an incisional 
hemia is accompanied by additional smalter hemias 3-5 cm 
away from the major defect. These secondary hernias 
occur because more than one suture, inserted at the 
previous repair, has cut through the tissue leaving 
additional small defects. If the additional defects are 
elose to the large hernial ring, incise the tissue 
bridges and convert the several defects into one large 
hernial ring. 

Some surgeons advocate separating the abdom
inal wall into its component layers, namely peri
toneum, musele, and fascia. Then they suture each 
layer separately. We believe that in most cases it is 
preferable to insert the suture by taking a large bite 
of the entire abdominal wall in each stitch, following 
the principle of the Smead-Jones technique, rather 
than splitting the abdominal wall and closing each 
layer separately. By the same token, we have not 
used relaxing incisions through the aponeurosis of 
the extern al oblique layer to expedite hernial closure 
because we have observed subsequent herniation 
through the area of the relaxing incision. Other 
surgeons have advocated making a flap out of the 



anterior rectus sheath on each side and then bridging 
the hernial defect by suturing one fascial ftap to the 
other. Our experience suggests that this technique 
will not be successful in repairing an incisional hernia 
larger than a few centimeters in diameter. 

Avoiding Tension in the Repair 
By far the most dangerous threat to long-term suc
cess in hernial repair is excessive tension on the suture 
line. While all surgeons agree with this principle, 
there is a wide variation in each surgeon's perception 
of what comprises "excessive" tension. We ·believe 
that a1!J' degree oJ tension is "excessive" because this 
judgment is always made with the patient under 
anesthesia. Even local anesthesia produces musele 
relaxation in the area of anesthesia, so that any 
degree of tension will be magnified when the efTects 
of anesthesia have disappeared. 

Although it is sometimes possible under anesthe
sia to approximate abdominal wall defects 6-8 cm in 
width without appearing to have produced excessive 
tension, many of these patients will return with recur
rent hernias if they are followed for 4-5 years or 
more. Berliner also has noted in his experience that 
ventral hernias of substantial size repaired by tradi
tional techniques are followed by a very high rate of 
recurrence if the patient is observed for more than a 
few years subsequent to the operation. Ponka re
ported a 9% recurrence rate after 794 incisional 
herniorrhaphies, only 53% of which could be fol
lowed for up to 5 years. 

In the case of small ventral hernias, less than 
3 cm in diameter, success may be anticipated if the 
weakened tissues are excised and the remaining 
defect in the abdominal wall is simply approximated 
by the use of the Smead-Jones technique, just as 
one would elose a primary abdominal incision (see 
Chap. 5). While it is important to excise all of the 
attenuated tissues, it is not necessary to remove the 
condensation of fibrous tissue that often forms a firm 
ring and separates the hernial defect from the normal 
tissues of the abdominal wall. Using the Smead
Jones stitch, simply insert the sutures 2-3 cm beyond 
the hernial ring through all the layers of the ab
dominal wall ineluding peritoneum. If a circular 
defect can be elosed in a trans verse direction, this 
may be preferable to a vertical elosure, but the main 
consideration is to select the direction that produces 
least tension. 

Role of Prosthetic Mesh 
Ifthere is tension on the proposed suture line, do not 
elose the defect at all. Rather, bridge the defect with 
one or two layers of a prosthetic mesh. With this 
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technique no attempt is made to elose the defect. 
The defect is replaced by the mesh, which is sutured 
in pI ace by means of 2-0 or 0 Prolene mattress 
sutures that penetrate the full thickness of the ab
dominal wall. Although there are certain disadvan
tages to the use of a permanent prosthesis in the 
abdominal wall, the monofilament polypropylene 
(Prolene or Marlex) mesh has proved to be safe in 
our hands. 

Cerise, Busuttil, Craighead et al. have demon
strated a statistically significant increase in the 
bursting pressure of abdominal incisions in rats when 
a sheet of polyester mesh is sutured as an onlay 
patch over the abdominal elosure prior to suturing 
the skin. Nevertheless, it is not at all elear that 
elosing a ventral hernia with sutures under signifi
cant tension and then placing an onlay patch of 
mesh will result in long-term success. It would seem 
that tension would still cause the primary abdominal 
sutures to cut through the tissues over aperiod of 
time, leaving the mesh as the only barrier to a recur
rent hernia. It is possible that merely the presence of 
the mesh patch will stimulate fibrosis and prevent 
this type of recurrence, but this fact has not yet been 
established in humans. For this reason, when there is a 
defect in the abdominal wall that would require 
sutures to be tied with any significant degree of 
tension, we have preferred to leave the defect open 
and to use the mesh as areplacement for this portion 
of the abdominal wall. Whether this judgment is the 
correct one will require a complex randomized study 
to determine. 

Since the mesh is composed of monofilament 
fibers, the patient will often tolerate a wound infec
tion without the necessity of removing the mesh. 
Opening the skin widely for drainage will generally 
prove sufficient and, in many cases, avoid the need 
to remove the mesh. 

The most serious complication following the use 
of prosthetic mesh arises when dense adhesions so me
times form between the small intestine and the fabric 
of the mesh. If intestinal obstruction in this situation 
requires a subsequent laparotomy, it may prove 
impossible to separate the mesh from the bowel 
without extensive intestinal damage. Prolene mesh 
seems less prone to this complication than Marlex 
(Stone, Fabian, Turkleson et al.). Although this 
complication is uncommon, it is important to take 
the precaution of interposing omenturn between the 
mesh and the intestines whenever possible. In cases 
where omen turn is not available for this purpose, one 
should preserve the hernial sac and interpose this 
tissue between the intestines and the mesh, which 
is then sutured as an onlay patch over the defect. 
Although using an onlay patch mechanically does 
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not result in so strong arepair as inserting stitches 
through the entire abdominal wall to fasten the 
mesh, it may be preferable to taking the risk of 
producing excessive intestinal adhesions. 

Use ofVicryl Mesh to Separate 
Bowel from Prolene Mesh 
Wantz advocates inserting a layer of Vicryl ab
sorbable mesh between the Marlex and bowel. He 
applies the two sheets together as in a sandwich. It is 
hypothesized that by the time the Vicryl is absorbed, 
a layer of pseudoperitoneum may develop on the 
Marlex mesh. However, valid da ta to support this 
concept are lacking. 

Marlex versus Prolene Mesh 
Although the Marlex (Davol) and the Prolene 
(Ethicon) meshes are both composed of the identi
cal chemical, namely polypropylene monofilament 
fibers that are knitted into a mesh, Prolene appears 
to be somewhat more pliable than Marlex. As men
tioned above, Stone and associates found that when 
they used Prolene mesh in complicated cases of 
abdominal wall defects subsequent to trauma and 
sepsis, there were fewer long-term complications 
than when they used Marlex mesh in similar circum
stances. We are not aware of any other reports at 
this time that contradict their published follow-up 
experience with these two products. 

U se of Pneumoperitoneum prior to 
Repair of Large Ventral Hernia 
Another method of avoiding tension in the repair of 
large ventral hernias is to induce pneumoperi
toneum, as suggested by Moreno in 1947. This is 
especially recommended for use in patients having a 
hernia so large that it has lost its right of domicile in 
the abdominal cavity. Although Connolly and Perri 
could find published reports of only 22 cases of adult 
hernia patients prepared for surgery by pneumoperi
toneum in the American literature prior to 1969, 
Moreno reported that he personally performed 500 
operations using this moda1ity with excellent results 
and only 3 fatalities. Moreno described the following 
contraindications to the use of pneumoperitoneum: 
(1) advanced age combined with poor general con
dition; (2) cardiac decompensation; (3) hernias in 
which there is a danger of gangrene. In the latter 
case, emergency surgery wou1d be indicated; this 
would not allow time for preoperative pneumoperi
toneum. To this list of contraindications we would 
add the condition ofintestinal obstruction. We have 
seen one case of a huge incarcerated inguinal hernia 
where the induction of pneumoperitoneum resulted 

in transection of the ileum requiring emergency sur
gery to salvage the patient. Incarceration ofbowel in 
a huge hernia is not itself a contradiction. Most of 
the giant hernias for which Moreno recommended 
pneumoperitoneum were not reducible. In the ab
sence of intestinal obstruction, the gradual induction 
of pneumoperitoneum not only enlarged the ab
dominal girth by stretching the abdominal muscles 
in a manner similar to that which takes place during 
pregnancy, but air also entered the hernial sac and 
stretched whatever adhesions existed between the 
intestines and the sac. This made subsequent dis
section technically easy. Patients who have hernias 
with small rings should receive pneumoperitoneum 
cautiously. Moreno recommended starting with per
haps four daily "test doses" of 500 ml of air prior 
to instituting the routine pneumoperitoneum in 
patients who had small rings and a previous his tory 
ofintermittent intestinal obstruction, as well as those 
whose general condition was borderline. If the test 
doses cannot be tolerated, pneumoperitoneum is 
contraindicated. 

The technique of instituting pneumoperitoneum, 
as described by Moreno, was based on inserting a 
spinal needle into the abdomen at the midpoint of a 
line running from the anterior superior iliac spine to 
the umbilicus after an intradermal injection of a 
local anesthetic agent. Obviously, avoid inserting 
the needle in the vicinity of a previous abdominal 
scar. Steichen modified this technique by using an 
Intracath intravenous catheter and inserting it into 
the abdominal cavity. The advantage ofthe catheter 
is that it can remain in place for the entire duration 
ofthe pneumoperitoneum (7-21 days). Forrest used 
an indwelling peritoneal dialysis catheter inserted 
into the abdomen under local anesthesia and left in 
place until the course of intra-abdominal air injec
tions had been completed. We have used a No. 20 
gauge Angiocath, which consists of a plastic catheter 
fitted around a metal needle. When the Angiocath is 
in its proper location, remove the needle and leave 
the plastic catheter in place. Then suture the plastic 
catheter to the skin and attach a bacterial air filter to 
the catheter. Attach a 3-way stopcock to the air 
filter. 

While Moreno injected 1,000-2,000ml ofair into 
the abdominal cavity every 2-3 days, we and others 
(Forrest) have injected 500-2,000 ml daily. In ad
ministering the pneumoperitoneum each day, we use 
a disposable sterile 50-mI syringe. With the aid of 
the 3-way stopcock, inject increments of air until the 
patient experiences significant abdominal discom
fort or dyspnea, at which time the injection of air is 
discontinued for the day. Moreno measured the 
pressure of air in the abdominal cavity at the con-



elusion of each day's dose. He found that apressure 
of 30-40 cm of water was generally as much as 
the average patient could tolerate. Moreno also 
measured the patient's vital capacity every 2-3 days. 
Remarkably enough, he noted that des pi te the cu
mulative injection of20-30 liters of air, the patient's 
vital capacity at the end of the course of treat
ment was consistently greater than it was before 
pneumoperitoneum was instituted. He felt that this 
increase in vital capacity was one indication that the 
patient was ready for surgery. The usual patient 
with a giant ventral or scrotal hernia requires 10-21 
days of preparation with the cumulative injection of 
12-20 liters of air prior to operation. 

Surprisingly, there have been no reported in
stances of air embolism following the use of pneumo
peritoneum. The ac tu al repair of the giant hernia 
has generally been relatively simple because of the 
extreme degree of stretching that the abdominal 
musculature has undergone. The postoperative 
course in these patients has been remarkably smooth 
because the abdominal cavity has been stretched 
sufficiently to receive the contents ofthe large hernia, 
yet allowing for abdominal elosure with no tension. 

Our experience with pneumoperitoneum in giant 
hernias has been limited to a small number of cases, 
but these results have confirmed the favorable re
ports by Moreno and others. Wh at is not elear from 
the published literature and our own observations is 
the question whether the stretched abdominal wall 
will soon contract to its previous state of tension, and 
whether this tension will result in recurrence of the 
hernia in an unacceptable number ofpatients. None 
of the published reports ineludes a proper follow-up 
study to determine the exact rate of recurrence. 

At this time, pneumoperitoneum would appear to 
be the best method of approaching a patient with 
a giant ventral or giant scrotal hernia, where the 
hernial contents appear to have forfeited their right 
of domicile in the abdominal cavity. In these cases, 
there is often no other satisfactory method of ap
proaching the patient. In past years, excision of a 
large segment ofthe small intestine and the omenturn 
was performed to reduce the bulk of the abdominal 
contents. Closure of the hernia was then often fol
lowed by extreme respiratory distress owing to the 
excessive pressure in the abdominal cavity. 

In other cases oflarge abdominal hernias, it is not 
elear whether the use of pneumoperitoneum com
bined with primary suture of the defect under mild 
tension will prove superior to the use of prosthetic 
mesh without tension, when the patients are followed 
for 5-10 years. 
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M yocutaneous Flap 
The recent increased interest in the myocutaneous 
flap has resulted in the development of techniques 
that facilitate the rotation of large flaps of musele 
covered by skin and subcutaneous fat into defects of 
the abdominal wall with retention of excellent blood 
supply to the flap. The tensor fasciae latae musele is 
one example of such a myocutaneous flap that can 
be used to bridge defects in the abdomen. A number 
of such flaps has been described by Mathes and 
Nahai. The exact role of this modality as compared 
to prosthetic mesh in replacing abdominal defects is 
still under study. It should be emphasized, however, 
that a split-thickness skin graft cannot consistently 
be expected to survive if it is placed over a layer of 
mesh, even if the mesh has been covered by healthy 
looking granulation tissue. In many cases, the mesh 
must be covered either by a pediele flap of skin and 
subcutaneous tissue or the mesh must be replaced by 
means of a myocutaneous or a microvascular free 
flap. 

Summary 
While many papers have been written describing the 
virtues of various techniques of repairing a ventral 
hernia, we are not aware of any definitive publication 
that describes a careful 5-year follow-up study of 
patients subjected to various types of ventral hernia 
repair. Consequently, our operative strategy is based 
on our elinical experience and not on statistically 
validated data. After proper dissection to identify 
normal tissues around the ring, we would elose a 
small hernia (3 cm) with large bites of Smead-Jones 
stitches, using heavy Prolene suture material, 
provided that the tissues could be approximated 
without tension. 

In patients with larger hernias or multiple defects, 
suturing under tension has in our experience re
sulted in frequent recurrences. It is quite possible 
that one reason for the failure ofthe initial abdominal 
elosure was some deficiency in the quality of the 
patient's collagen deposition. In these cases excellent 
results can be achieved by the proper use of poly
propylene mesh to replace the defective section of 
abdominal wall and thereby to avoid tension. 
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Fig. 85- 1 

Fig. 85-2 
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Operative Technique
Erective Ventral Hemia Repair 
Dissecting the Hemial Sac 
Make an elliptical incision in the skin along the axis 
of the hernial ring and carry the incision down to the 
sac (Figs. 85-1 and 85-2). Dissect the skin away 
from the sac on each side until the area ofthe hernial 
ring itselfhas been exposed in its entire circumference 
(Fig. 85-3). Now retract the skin flap away from 
the sac and make a scalpe1 incision down to the an
terior muscle fascia. Continue to dissect the normal 
muscle fascia, using either scalpe1 or Metzenbaum 
scissors, until at least a 2-cm width of fascia has 
been exposed around the entire circumference of the 
hernial defect. This disseetion will generally leave 
some residual subcutaneous fat attached to the area 
where the sac meets the hernial ring. Using a scis
sors, remove this collar of fat from the base of the 
hernia . 

Resecting the Hemial Sac 
Now make an incision along the apex of the hernial 
sac and divide all of the adhesions between intestine 
and sac (Figs. 85-4 and 85-5), reducing the in-
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Fig. 85- 3 

Fig.85-4 

Fig. 85- 5 
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Fig.85-6 

Fig. 85-7 



testines into the abdominal cavity (Fig. 85-6). 
Expose the circumference of the hernial defect so 
that the neck of the sac and a width of peritoneum 
of 2-3 cm are freed of all adhesions around the 
entire circumference of the hernia. Irrigate the 
wound with a dilute antibiotic solution intermittently 
(Fig. 85-7). 

Mesh Repair of Ventral Hernia 
Sandwich Repair 
The "sandwich repair" was first described by Usher. 
Two identical sheets of polypropylene mesh are cut 
from a large sheet. Each piece of mesh, should be 
2 cm larger than the hernial defect. One sheet is 
placed inside the abdominal cavity and the other 
makes contact with the fascia around the hernial 
ring. The two sheets are held by sutures that go 
through the top sheet, then through the full thick
ness of the abdominal wall, and then through the 
deep sheet of mesh. The stitch then returns as a 
mattress stitch penetrating the deep sheet of mesh, 
the full thickness of abdominal wall, and, finally, the 

Fig.85-9 

Operative Technique-Elective Ventral Hernia Repair 723 

Fig.85-8 

superficial sheet of mesh before being tied with a 
knot located in the subcutaneous layer (Fig. 85-8). 
The deep layer ofmesh should be separated from the 
bowel by the omenturn. In the absence of a satisfac
tory layer of omenturn, it may be preferable to 
omit the intraperitoneal layer of mesh and to pre
serve enough hernial sac so that the sac, after being 
trimmed and sutured closed, can be retained as a 
protective layer to separate the intestines from the 
mesh, which is now used as an onlay patch, as 
described in the next section (see Fig. 85-13). 

Application of the sandwich technique to a large 
recurrent ventral hernia in an obese patient is il
lustrated beginning with Fig. 85-9. After the skin 
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Fig.85-10 

flaps have been elevated, exposing healthy fascia 
around the entire circumference ofthe hernial defect, 
make certain that there are no additional hernial 
defects above or below the major hernia. If there are 
additional hernias, combine them into one large 

Fig. 85-11 

defect by incising the bridge of tissue between them. 
Excise the sac down to its point of attachment to the 
hernial ring and excise subcutaneous fat around the 
hernial ring. Then insert one sheet of mesh inside the 
abdominal cavity and the other over the rectus 



fascia. PI ace the mattress sutures through the mesh 
at a point about 2-3 cm away from the hernial ring 
to be certain the sutures engage normal abdominal 
muscle and aponeurosis. A horizontal mattress su
ture penetrates first the superficial layer of mesh, 
next the entire abdominal wall, and then the deep 
layer of mesh. In returning the suture, the width of 
the bite of mesh must be less than the width of the 
bite in the abdominal wall. Otherwise, the mesh will 
te nd to bunch together when the stitch is tied rather 
than lying Bat. Therefore, when returning the stitch 
through the deep layer of mesh, select a spot that 
will encompass only 7 mm of mesh while including a 
l-cm width of abdominal wall. After penetrating the 
anterior rectus fascia, pass the needle through the 
anterior layer of mesh again at a point 7 mm away 
from the tail ofthe stitch. Tie the suture. We use the 
3-1-2 knot (Fig. B-28), supplemented by a few 
additional throws. The suture material used is 
2-0 Prolene on an atraumatic needle. Insert addi
tional mattress sutures of the same material at in
tervals of about 1.0-1.5 cm until half of the sutures 
have been inserted and tied. Then insert the re
maining sutures, but do not tie any of them until all 
have been properly inserted. After tying all of the 
sutures, check for any possible defects in the repair 
(Figs. 85-10 and 85-11). 

When a hernial defect borders on the pubis, in
clude the periosteum of the pubis in the sutures 
attaching the mesh to the margins of the defect. 

Be certain to achieve complete hemostasis with 
electrocoagulation and fine PG ligatures. Insert a 
multiperforated closed-suction catheter through a 
small puncture wound in the skin. Lead the catheter 
across the superficial layer of the mesh. Attach the 
catheter to a Jackson-Pratt closed-suction device. 
Approximate the skin with interrupted nylon su
tures. Apply a sterile pressure dressing. 

Onlay Patch Mesh Repair 
As mentioned above, this repair is suitable when 
there is no layer of omenturn available to be inter
posed between the intestines and the mesh. Here the 
hernial sac is preserved. Trim away the excess sac 
leaving enough tissue so that it may be closed without 
tension by means of a continuous 2-0 atraumatic 
PG suture (Fig. 85-12). This will serve as a viable 
layer that hopefully will avoid the development of 
adhesions between the bowel and the mesh. The 
drawback to this technique is that its sutures, co m
pared with those of the sandwich technique, are 
weaker because the bites of tissue are not equivalent 
to those of large mattress sutures that penetrate the 
entire abdominal wall. With this method only the 
peritoneum of the hernial sac is sutured to cover the 
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Fig. 85-12 

defect. Then a piece of Prolene mesh is cut, 2-3 cm 
larger on all sides than the diameter of the hernial 
defect. The first stitch of 0 Prolene starts at the 
caudal margin of the defect and catches the edge of 
the hernial ring. Tie the stitch and then proceed with 
a continuous stitch fixing the mesh to the dense 
fibrous tissue at the margin of the hernial defect. 
When the cephalad edge of the hernial defect is 
reached, insert a second stitch and tie it. Anchor the 
first stitch by tying it to the tail of the second one. 
The second stitch runs in a continuous fashion along 
the opposite margin of the hernia and is terminated 
at the ca ud al edge of the hernial defect. 
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Fig. 85-13A 

Fig. 85-13B 

U sing a similar technique, stitch the edge of the 
mesh to the anterior layer of musele fascia in a 
continuous fashion, using atraumatic 2-0 Prolene in 
Figs. 85-13a and 85-13b. 

Insert a elosed-suction catheter through a punc
tu re wound and elose the skin in routine fashion. 

Postoperative Care 
Remove the suction drains 5- 7 days following 
operation. 

Give perioperative antibiotics. 

Institute early ambulation promptly on recovery 
from anesthesia. 

Postoperative Complications 

Wound Infection 
With proper precautions wound infection should be 
rare following the elective repair of a ventral hernia. 
If an infection of the subcutaneous wound does 
occur, it is not gene rally necessary to remove the 
mesh. Because of its monofilament nature, poly
propylene mesh with monofilament Prolene sutures 
will resist infection if the skin incision is promptly 
opened widely for drainage. Change the moist gauze 
packing daily until elean granulations have formed 
over the mesh. Then permit the skin to heal by 
secondary intention. 

Hematoma 
Most hematomas, unless large, can be treated 
expectantly. 
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86 Operations for N ecrotizing Infections 
of Abdominal Wall and Infected 
Abdominal Wound Dehiscence 

Concept: Diagnosis and 
Management of Necrotizing 
Fasciitis 
Necrotizing fasciitis that involves the superficial Jascia 
of the abdominal wall produces necrosis primarily 
of the dead subcutaneous fat. The appearance of the 
overlying skin may be deceptively normal. A sm all 
area of apparent skin necrosis may be accompanied 
by an extensive (5-10 cm) area of necrotic sub
cutaneous fat. The underlying musculoaponeurotic 
layer often remains intact. The bacterial organisms 
are gene rally beta-hemolytic streptococci, staphy
lococci, or Gram-negative rods combined with 
anaerobes. Therapy requires the prompt excision of 
all of the dead subcutaneous fat and overlying skin 
until the surgeon encounters subcutaneous fat and 
skin that bleeds upon being incised. Take multiple 
sampies of tissue and/or pus far culture and im
mediate Gram's stain studies. Aitken, Mackett, and 
Smith advise se rial studies of muscle compartment 
pressures (wick catheter, Sorensen Research Co., 
Sandy, Ohio) in patients with necrotizing diseases of 
the extremities. Elevated compartmental pressure 
recordings constitute an indication for fasciotomy, 
biopsy, and debridement. 

A more dangerous problem is the necrotizing 
soft tissue infection that attacks the fascia or the 
aponeurosis overlying the abdominal muscles 
(Dellinger). The infection in these cases may result 
in necrosis of the full thickness of the abdominal 
wall. While this type of necrotizing fasciitis may 
occur after some type of trauma, it is more often seen 
in the patient who has had severallaparotomies for 
peritonitis or abdominal abscesses. Often the patient 
has a deficient immune mechanism ar is diabetic. 
The first manifestations of necrotizing fasciitis 
in these patients may be moderate edema of the 
previous laparotomy wound and (perhaps) a small 
area of skin necrosis. This is followed by liquefaction 
of the fascia of the abdominal wall and dehiscence of 
the abdominal incision. 

If detected in its early stages, the infection may be 
aborted prior to dehiscence of the abdominal incision 
by removing all of the skin sutures, opening the 

skin widely, debriding all of the necrotic tissues, 
and administering appropriate systemic antibiotics. 
If the patient's previous incision was closed with 
through-and-through retention sutures, which in
cluded the skin within the confines of the stitches, 
then these retention sutures must be removed with
out hesitation in the treatment ofnecrotizing fasciitis, 
despite the likelihood of causing a wound dehiscence. 

Preoperative Care 
Administer therapeutic doses of systemic intraven
ous antibiotics that are effective against Gram
negative rods, enterococci, and anaerobes, including 
the clostridia, until definitive bacterial cultures and 
sensitivity studies are available. This will require 
an aminoglycoside, ampicillin or penicillin, and 
clindamycin (or metronidazole or chloramphenicol). 
Third- and fourth-generation cephalosporins may 
also prove effective in these cases. 

Since intra-abdominal sepsis is a frequent com
panion, if not the cause, of the necrotizing infection, 
many of these patients will require total parenteral 
nutrition. 

Perform an abdominal CT scan to identify any 
abdominal sepsis. 

Nasogastric suction 

In the elderly and the critically ill patient, monitor 
the fluid requirements and cardiorespiratory func
tion by means ofpulmonary artery pressures, cardiac 
output determinations, and frequent blood gas 
determinations. 

Pitfalls and Danger Points 
Inadequate debridement of devitalized tissue 

Failure to identify and drain intra-abdominal 
abscesses 

Operative Strategy 
Wide Debridement 
Unhesitatingly cut away all devitalized tissue and 
continue the scalpel dissection until bleeding is en-
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countered from the cut edge of the tissue. If even a 
small remnant of devitalized fat or other tissue is left, 
there will be a haven for the bacteria to proliferate 
and to destroy more of the abdominal wall. 

Managing the Abdominal Wall 
Defect 
If there is a small defect, less than 4-6 cm in di
ameter, simply place a layer of Adaptic gauze over 
the defect and cover it with moist gauze packing. 
Change the moist gauze twice a day until granulation 
tissue has covered the exposed abdominal viscera. 
Then the granulation tissue can be covered with a 
split-thickness skin graft. The resulting incisional 
hernia can be repaired at a time of election after the 
patient has made a complete recovery. 

Do not, under any condition, try to achieve 
closure of the defect by suturing the edges together 
after debriding an area of myonecrosis. If you do, 
infection and liquefaction of the abdominal wall is 
very likely to recur. Stone, Fabian, Turkelson et al. 
found that out of 13 patients managed by debride
ment and primary closure under tension, dehiscence of 
the abdominal wound occurred in each case. The 
mortality rate in this group was 85%. 

After debriding an infected abdominal wound 
that leaves a defect of more than 4-6 cm in diameter, 
replace the defect with a sheet of Prolene mesh. Do 
not use the same technique that has been described 
in Chap. 85 for the elective repair of large ventral 
hernias since this method consumes more operating 
time. Use one of the simpler techniques described 
below to suture a single layer of Prolene mesh to the 
edges of the wound by means of an interrupted 
or continuous suture of 2-0 Prolene. Apply daily 
dressings of moist saline gauze over the mesh until 
clean granulation tissue has formed. Some surgeons 
elect to apply a split-thickness graft to the granulat
ing surface. Voyles, Richardson, Bland, and others 
found that in nine cases where split-thickness grafts 
were applied over Marlex mesh, in each case the 
mesh eventually extruded. Prolene mesh appears to 
be preferable in this respect (Stone et al.). 

Alternatively, after the wound is clean and granu
lation tissue has formed, one may remove the Prolene 
mesh. Then apply a split-thickness graft directly 
to the granulation tissue overlying the intestinal 
viscera. This will provide a temparary cover until 
an elective repair of the massive abdominal defect 
can be performed after the patient has completely 
recovered and after any intestinal stomas have been 
closed. This may require a waiting period of 4-6 
months. The eventual definitive repair may consist 

of a myocutaneous graft, such as the tensor fasciae 
latea flap. Alternatively, after excising the split
thickness graft, the large abdominal hernia may be 
repaired with Prolene mesh. The mesh should then 
be covered by skin and subcutaneous fat. If an 
adequate layer of skin cannot be dissected from the 
area adjacent to the hernial defect, a large pedicle 
skin flap of some type should be rota ted to provide a 
permanent cover far the mesh. 

Repeat Laparotomy for Recurrence 
of Abdominal Sepsis 

After successfully debriding an infected abdominal 
incision and repairing the defect with Prolene mesh, 
subsequent clinical observation may disclose the 
necessity to reexplore the abdomen for recurrent 
sepsis between the loops of small bowel, the pelvis, 
the subhepatic or subphrenic spaces, or elsewhere. If 
necessary, it is generally simple to make an incision 
through the Prolene mesh, perform the abdominal 
exploration, and then repair the mesh with a con
tinuous 2-0 Prolene suture. Stone and associates 
noted that adhesions between bowel and Prolene 
mesh were much less marked than when Marlex 
mesh was used. In some cases, where Marlex has 
been used and a layer of omenturn has not been 
interposed between the mesh and the intestines, 
dense adhesions have formed between the small 
bowel and the Marlex mesh. When a patient who 
suffers from this condition requires laparotomy, 
entering the abdomen in the vicinity of the Marlex 
mesh may prove to be impossible without extensive 
damage to the bowel. 

In so me cases, placing the patient in a face-down 
position will encourage drainage of abdominal infec
tions through the pores of the mesh. 

Management of Intestinal Stomas 
and Fistulas 

When a patient who is taken to the operating room 
for debridement of an infected abdominal incision 
also requires the exteriorization of an intestinal 
fistula or requires a colostomy, do not perform a 
loop colostomy or a loop enterostomy. Ostomies of 
the loop type are difficult to control. Consequently, 
secretions from these stomas will tend to contaminate 
continuously the layer of mesh and the open ab
dominal wound. Preferably, create matured end 
stomas of the small bowel or colon and bring them 
out at sites weIl away from the open abdominal 
wound if at all possible. 



Operative Technique 
In surgery for large abdominal defects that remain 
after wide debridement of infected abdominal in
cisions, we do not recommend the technique 
described in Chap. 85. In order to expedite the 
operation in these acutely ill patients, we prefer to 
use a single layer of Prolene mesh. Cut the mesh so 
that it is only I cm larger than the size of the ab
dominal defect. Be certain that all intra-abdominal 
abscesses have been evacuated. Make an attempt to 
place a layer of omen turn between the mesh and 
the underlying bowel. In no case should a bowel 
anastomosis ever be left in contact with synthetic 
mesh. Then use atraumatic sutures of 2-0 Prolene 
to attach the cut end ofthe mesh to the undersurface 
of the abdominal wall. In most cases continuous 
sutures may be employed. The technique described 
either by Markgraf (Fig. 86-1) or that of Boyd 
(Fig. 86-2) may be used. In both cases, take a 
larger bite of abdominal wall than of the mesh. 
Otherwise the mesh will wrinkle. Apply slight 
tension to the mesh in inserting these sutures so that 
it will lie as Bat as possible. Markgraf made the 

Fig.86-1 

Fig. 86-2 

Postoperative Care 729 

recommendation that when inserting sutures into 
the abdominal wall below the semicircular line, it is 
helpful to insert the suture through the entire thick
ness of the rectus muscle including the anterior rectus 
fascia. Otherwise the muscle and peritoneum may 
have inadequate holding power. 

After the mesh has been sutured in place, apply 
gauze packing moistened with isotonic saline. In 
some cases, it may be appropriate to moisten the 
gauze with an antibiotic solution for the first 24 
hours after debriding the wound. 

Postoperative Care 
Continue therapeutic dosages of appropriate 
antibiotics. 

Change the gauze packing over the mesh every 8-12 
hours until it is ascertained that there has been no 
extension of the necrotizing infection. 

Thereafter, inspect the wound and change the 
dressing daily. 

Observe the patient carefully for recurrent ab
dominal sepsis and take appropriate diagnostic, 
therapeutic, and surgical measures to correct this 
sepsIs. 

After the wound is clean and granulation has formed, 
it is possible, if the defect is smalI, that epithelization 
may proceed spontaneously. In most cases, as 
abdominal distention disappears, wrinkling of the 
mesh will preclude spontaneous healing. In these 
cases, remove the mesh when the wound is clean and 
the patient's condition has stabilized, preferably 
around the 20th postoperative day. Then apply a 
split-thickness graft over the granulations covering 
the intestinal viscera. Delay definitive repair of a 
large abdominal hernia until a later date. (See the 
discussion above under Operative Strategy.) 
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87 Rubber Band Ligation 
of Internal Hemorrhoids 

Concept: When to Band a 
Hemorrhoid 
Hemorrhoids, although extremely common, require 
treatment only when they are symptomatic. Symp
toms consist of bleeding, discomfort due to pro
trusion, and pain generally due to thrombosis. 
Although painful thrombosis most often occurs in 
external hemorrhoids, the source of symptoms in 
most patients is the internal hemorrhoid. Surgical 
treatment for most cases of symptomatic internal 
hemorrhoids can be carried out in the office without 
anesthesia by utilizing rubber band ligation, by in
jecting sclerosing solution, or by applying cryo
surgery. This last method, however, produces an 
excessive amount of drainage during the postopera
tive period, and because it has no compensating 
advantages, it is rarely used at the present time. If 
the proper guidelines are followed in the technique 
of rubber band ligation, this technique achieves 
satisfactory results over the long term in more cases 
than does the injection of sclerosing solution. The 
modern method of rubber band ligation was intro
duced by Barron. It involves the application of a 
strangulating rubber band ligature to an internal 
hemorrhoid, with the rubber band being placed 
above the mucocutaneous junction to avoid grasping 
sensory nerve endings. Nivatvongs and Goldberg 
point out that a hemorrhoid is caused by downward 
displacement of the anal cushion. Therefore, they 
advocate applying the rubber band to the redundant 
rectal mucosa above the hemorrhoid rather than to 
the hemorrhoid itself. When the banded segment of 
mucosa shrivels up into fibrous tissue, the hemor
rhoid is eliminated. This method has the advantage 
of avoiding the sensitive tissues at the dentate line 
and th us minimizing pain. Alexander-Williams and 
Crapp experienced excellent results with this tech
nique. This method is suitable for most patients 
with second-degree, and for many with third-degree, 
hemorrhoids. 

When a patient's complaints are due to the pro
lapse of large hemorrhoidal masses of the combined 
external-internal type or when the neck of an internal 
hemorrhoid proves to be painful if pinched by a 

forceps, rubber band ligation is contraindicated. For 
large third-degree hemorrhoids, surgical excision 
may be necessary. For the smaller bleeding internal 
hemorrhoid that seems to be supplied with nerve 
endings or for the patient who is extremely ap
prehensive, then either injection with a sclerosing 
solution or surgery is the preferred procedure. 

Rudd encountered only two patients in l,OOO who 
could not be treated by rubber band ligation. These 
two had extremely large external hemorrhoids. Rudd 
claims that his patients experienced recurrence of 
hemorrhoids in less than 4% of cases after banding. 

Indication 
Symptomatic (often bleeding) internal hemorrhoids 
situated above the area in the anal canal that is 
innervated by sensory nerves. 

Pitfall and Danger Point 
Applying a rubber band in an area supplied by 
sensory nerves 

Operative Strategy 
In order to avoid postoperative pain, apply the 
rubber band to a point at least 5-6mm above the 
dentale line. In some patients a margin of 5-6 mm is 
not sufficient to avoid pain. These patients can be 
identified by pinching the mucosa at the site of the 
proposed application of the band by using the curved 
Allis tissue forceps supplied with the McGivney 
rubber band applicator. Ifthe patient has pain when 
the mucosa is pinched, apply the band at a high er 
level where the mucosa is not sensitive, or else 
abandon the rubber-banding procedure; 

If the patient has severe pain after the rubber 
band has been applied, it is possible to remove the 
rubber band by using a fine-tipped forceps and a 
sharp pointed scissors. If the removal of the rubber 
band is attempted some hours after the application, 
the surrounding edema will often make this pro
cedure difficult if not impossible without anesthesia 
and without causing bleeding. 
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Operative Technique 

Perform sigmoidoscopy to rule out other possible 
sources of rectal bleeding. 

With the patient in the knee-chest position, insert 
a fenestrated aQoscope (e.g., Hinkel-James type) 
that permits the internal hemorrhoid to protrude 
into the lumen of the anoscope. Inspect the cireum
ferenee of the anal canal. Try to identify the hemor
rhoid that eaused the bleeding. If this is not possible, 
identify the largest internal hemorrhoid. Insert the 
curved Allis tissue forceps into the anoscope and 
pinch the mucosa around the base ofthe hemorrhoid 
in order to identify an insensitive area. Ask the 
assistant to hold the anoseope in a steady position. 
Now inspect the McGivney rubber band applieator. 
Be sure that two rubber bands have been inserted 
into their proper position on the drum of the ap
plieator. Ask the patient to strain. With the left hand 
pass the drum up to the proximal portion of the 
hemorrhoid. Insert the angled tissue foreeps through 
the drum. 

In grasping the rectal mucosa, be sure to grasp it 
along the cephalad surfaee of the hemorrhoid at 
point A, not point B, in Fig. 87 -1. If this is done, 
then the rubber band will not eneroach upon the 
sensitive tissue at the dentate line. Draw the mueosa 
into the drum, whieh is simultaneously pressed 
against the wall of the reetum (Fig. 87-2). When 
the MeGivney applieator is in the proper position, 
compress the handle of the applicator. Remove the 
tissue foreeps and the McGivney applicator from the 
anoscope. The result should be a round purpie mass 
of hemorrhoid, about the size of a cherry, strangu
lated by the two rubber bands at its base. 

Tehirkow, Haas, and Fox have recommended 
injecting 1-2 ml of a loeal anesthetie (we use 0.25% 

Fig. 87-1 

bupivacaine or lidocaine with epinephrine 
1: 200,000), using a 25-gauge needle, into the banded 
hemorrhoid. This appears to lessen some of the post
operative discomfort and may accelerate sloughing 
of the strangulated mass. 

When employing the method advocated by 
Nivatvongs and Goldberg, insert the slotted an
oscope and ask the patient to strain. The redundant 
rectal mucosa just proximal to the hemorrhoid will bulge 
into the slot ofthe anoseope. Grasp this mueosa with 
the tissue forceps. Draw the tissue into the McGivney 
liga tor and release the rubber bands. 

In general, treat only one hemorrhoid at each 
office visit. Have the patient return in about 3 weeks 
for the seeond application. Rarely are more than 3 
applications necessary. Applying 2 or 3 bands at one 
sitting will often cause significant discomfort. 

Postoperative Care 

Inform the patient that postoperatively he or she 
may feel a vague discomfort in the area of the rectum 
aecompanied by mild tenesmus, especially for 1-2 
days after the procedure. Mild analgesie medication 
should be prescribed. Apprehensive patients do weil 
if this medication is supplemented by a tranquilizer 
like diazepam. 

Also warn the patient prior to the procedure that 
on rare oecasions sometime between the 7th and 
10th postoperative day, when the slough separates, 
there may be active bleeding into the rectum. A 
serious degree of bleeding requiring hospitalization 
occurs in no more than 1 %-2% of eases. 

Prescribe a stool soften er like Colace. For con
stipated patients, Senokot-S, 2 tablets nightly, con
stitutes a medication that helps to keep the stool soft 
and also stimulates colonic peristaisis. 

Patients may return to their regular oceupation if 
they so desire. 

Postoperative Complications 

Sepsis. Even though tens of thousands of patients 
have undergone hemorrhoid banding safely, there 
are reports in the literature of 9 cases of serious 
postoperative pelvirectal' sepsis, of whom 5 died 
(Clay et al. O'Hara; Russell and Donohue; Shemesh 
et al.). The typieal patient suffering postbanding 
sepsis complains ofreetal pain and urinary retention 
on the 3rd or 4th postoperative day. Physical ex
amination and leucocyte count at this time may be 
normal. Blood cultures in all 9 cases were found to 



be normaL In the next day or two edema of the 
rectum, the perineum, or the lower abdominal wall 
may develop. These findings can be confirmed by a 
CT scan. 

Proctoscopic examination at this stage demon
strates marked edema of the rectum and necrosis at 
the sites of banding; fever and leucocytosis are also 
notable at this time and death is not far off. At 
autopsy, marked rectal and pelvic edema, sometimes 
phlegmonous, is common, occasionally accom
panied by a small reet al or pelvic abscess. Shemesh 
et aL theorized that, following band ligation, trans
mural ischemic necrosis of the tissue endosed in 
the band allowed egress of bowel bacteria into the 
surrounding pelvic soft tissues. 

Although the blood cultures were all negative in 
the reported cases, postmortem bacterial cultures re
vealed coliform bacteria and, in one case, Clostridium 
perfringens, Clostridium sporogenes, and Bacteroides 
(O'Hara). 

It is essential to recognize that all the patients 
who survived this complication were treated as soon 
as they presented with pain and urinary symptoms. 
Intensive and early treatment with intravenous an
tibiotics aimed at dostridia, other anaerobes, and 
Gram-negative rods is essential to preserve life in 
these patients. Patients who undergo banding must 
be told that if they experience urinary symptoms, 
fever, or pain I to 4 days after the procedure they 
must promptly return to the surgeon for hospital 
admission in order to receive immediate antibiotic 
treatment, even if physical signs at that time are 
negligible. 

Pain. If severe pain occurs upon application of the 
band, remove the band promptly before the patient 
leaves the office. A mild degree ofvague discomfort is 
treated with medication. 
Bleeding. If the patient sustains a mild degree of 
blood spotting in the stool when the slough separates 
a week or 10 days after the banding, this may be 
treated expectantly. In case ofa major bleed, procto
scope the patient. Suction out all the dots. Identify 
the bleeding point. If there is a significant amount of 
blood in the rectum or the patient has lost more than 
a few hundred milliliters, admit the patient to the 
hospitaL In some cases, the bleeding point may be 
grasped with the Allis tissue forceps and a rubber 
band again applied to this area. Alternatively, under 
general or local anesthesia, either use the electroco
agulator or a suture to control the bleeding. 
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88 Hemorrhoidectomy 

Concept: Selecting the 
Appropriate Treatment for 
Symptomatic Hemorrhoids 

Hemorrhoids are known to have affiicted mankind 
for centuries, yet their pathogenesis remains obscure. 
Histologically, hemorrhoids do not differ signifi
cantly from normal anorectal submucosa; they re
semble cushions of thickened submucosa. These 
cushions contain a vascular complex that includes 
arteriovenous communications. The submucosal 
cushions are normally located, even in children, in 
the left midlateral, the right anterolateral, and 
the right posterolateral positions in the anal canal. 
Thomson postulated that hemorrhoids represent nor
mal anal submucosal cushions that, for some reason, 
have been displaced in a down ward direction. The 
cause of this dis placement may be constipation com
bined with chronic straining during defecation, 
although proof for this hypothesis is lacking. 

The mere presence of nonsymptomatic hemor
rhoids, internal or external, on routine physical 
examination cannot be considered a pathological 
finding. Treatment for nonsymptomatic hemor
rhoids is not indicated. Hemorrhoids are best iden ti
fied on physical examination by using an anoscope 
that has an opening on one side. This opening will 
permit a hemorrhoidal mass to protrude into the 
opening as the anoscope is rota ted. 

Bleeding, discomfort, and protrusion are the 
symptoms caused by hemorrhoids. Severe pain is 
not a symptom caused by hemorrhoids unless there 
has been an acute thrombosis. More commonly, 
painful defecation is due to an anal fissure. Persistent 
protrusion of a hemorrhoid accompanied by con
tinuous discharge of mucus may cause excoriation of 
the perianal skin, resulting in chronic discomfort. 
Medical management of these symptoms should aim 
to correct chronic constipation and strain on defe
cation by adding unprocessed bran to the patient's 
diet to increase the bulk of the stool while simultane
ously softening it. Hydrophilie laxatives like psyllium 
seed (Metamucil) are also helpful in this regard. 
When this type of management fails, some manipu
lative therapy is indicated. For the bleeding internal 
hemorrhoid that is situated above the dentate line 

and is not supplied with sensory nerves that carry 
pain impulses, the rubber band technique is an 
excellent choice (Chap. 87). It can be carried out as 
an office procedure without anesthesia. Ifthe neck of 
the hemorrhoid is innervated by pain fibers, and 
the hemorrhoid can be classified as first or second 
degree in severity, it may be treated by the sub
mucosal injection of 2-3 ml of a sclerosing solution 
like 5% phenol in oil. This is injected just proxi
mal to each of the three usual locations of the 
internal hemorrhoidal masses near the anorectal 
ring (the proximal margin of the anal canal where 
the puborectalis muscle is situated). Injecting the 
sclerosing solution at these three sites presumably 
thromboses the hemorrhoidal veins and produces 
submucosal fibrosis that fixes the mucosa to the 
underlying internal sphincter muscle. Bleeding from 
small, nonprotruding hemorrhoids is almost always 
controlled by this technique, one which is very pop
ular in Great Britain. Be sure to inject into the 
submucosal plane, as an injection into the mucosa 
will produce necrosis. For the majority of internal 
hemorrhoids, we prefer the rubber band ligation 
technique. However, be sure to take note of the 
complications of this method described in Chap. 87. 

For first, second, and early third-degree bleeding 
internal hemorrhoids, we have also experienced 
excellent results with the Infrared Coagulator 
(Redfield). This device is applied circumferentially 
around a group of internal hemorrhoids as if to 
create a circle of "spot welds." 

External hemorrhoids do not cause symptoms 
except in the case of acute thrombosis. In this situa
tion, if the patient presents within 24-48 hours of 
the onset of symptoms, excision of the thrombosed 
hemorrhoid under local infiltration anesthesia may 
result in prompt relief of symptoms. In general, if the 
patient reports to the physician later in the course of 
this disease, local surgery is not effective in relieving 
pain. In these cases, conservative management with 
analgesie medication and the local application of 
moist heat appears to give results equally satisfactory 
as excisional therapy. 

When a symptomatic hemorrhoid appears to be 
innervated by sensory nerves, the patient generally 
has combined internal and external hemorrhoids. 
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Often this is a large second- or third-degree hemor
rhoidal mass. If symptoms persist, a formal hemor
rhoidectomy may be required for relief. When a 
large protruding hemorrhoidal mass develops acute 
thrombosis, spasm of the internal sphincter muscle 
often results, which may produce strangulation 
necrosis ofthe hemorrhoidal mass. In previous years, 
it was feared that excisional surgery for strangulated 
hemorrhoids might introduce sepsis into the portal 
venous system and that, consequently, emergency 
hemorrhoidectomy was contraindicated for strangu
la ted hemorrhoids. It has since been shown that 
prompt hemorrhoidectomy for strangulated hemor
rhoids produces rapid relief of symptoms and is 
followed by a smooth postoperative course. 

A widely adopted technique ofhemorrhoidectomy 
was introduced at St. Mark's Hospital, London, by 
Miles and modified by Milligan and Morgan in 1934 
(see Goligher). This method involves the dissection 
of each of the three major hemorrhoidal masses off 
the internal sphincter muscle, followed by trans
fixion of the hemorrhoidal "pedicle" with a suture
ligature. The hemorrhoid is excised distal to the liga
ture. The defect in the anoderm and rectal mucosa is 
not reapproximated by suturing. Various modifi
cations of this technique are in widespread use. 
Properly performed, open hemorrhoidectomy gives 
highly satisfactory results although several weeks are 
necessary before the wound is completely healed. It 
is essential that a bridge of undisturbed anoderm be 
left intact between each of the three hemorrhoid 
excisions. Otherwise, anal stenosis is likely to occur. 

In a "closed" hemorrhoidectomy, the defect in 
the mucosa and anoderm is closed with sutures in 
a technique first popularized by Ferguson and 
Heaton and more recently by Goldberg, Gordon, 
and Nivatvongs. In this technique, only narrow 
widths of anoderm and mucosa are excised, and the 
hemorrhoidal tissue is dissected from underneath 
the adjacent mucosa whenever necessary. In this 
fashion, sufficient tissue has been retained to permit 
primary suturing of the hemorrhoidectomy incisions 
without narrowing the anus or rectum. Advocates of 
this technique Claim that the patients have less post
operative pain, more rapid healing, and a smoother 
postoperative course with less anal stenosis. In fact, 
many of these hemorrhoidectomy suture lines sepa
rate during the postoperative period and heal by 
secondary intention. N evertheless, it appears that fol
lowing closed hemorrhoidectomy, total time elapsed 
between the operation and complete healing is gen
erally less than following open hemorrhoidectomy. 
Properly performed, either the open or the closed 
method gives satisfactory results (Goligher). 

It must be emphasized that the vast majority 

of patients with symptomatic hemorrhoids can be 
managed by an office procedure (see Chap. 87) 
without anesthesia or surgery. The few patients who 
require surgery have large, prolapsing hemorrhoids 
with a large component of external hemorrhoids. 
This advanced stage of disease is often accompanied 
by what appears to be a circumferential prolapse 
of anüderm and rectal mucosa together with the 
hemorrhoids. The usual methods of hemorrhoid
ectomy do not efficiently correct the pathology in 
those patients who have a circumferential mucosal 
prolapse. For this group of patients we have em
ployed the modified open method of hemorrhoid
ectomy described below. 

In Great Britain, surgeons perform hemorrhoid
ectomy under general anesthesia in the lithotomy 
position, often supplementing the general anesthesia 
with a local block to achieve better relaxation of the 
sphincter muscles. In the United States, the prone 
position with the hips elevated on a rolled-up sheet 
or sandbag has achieved well-deserved popularity. 
Hemostasis is easier to achieve because the blood 
flows away from the field by gravity. Also, the 
surgeon and his first assistant can assurne positions 
that allow for much greater operative efficiency than 
can be achieved when the patient is placed in the 
lithotomy position. With the patient lying prone, 
general anesthesia requires endotracheal intubation. 
Using exclusively local anesthesia for hemorrhoid
ectomy has the disadvantage that the initial injection 
of the anesthetizing agent is followed by consider
able pain. Consequently, general anesthesia with 
endotracheal intubation, followed by local perianal 
anesthesia, has been recommended by Goldberg and 
associates for hemorrhoidectomy and similar anal 
canal operations. 

Nivatvongs has recently described a technique for 
local anesthesia that will avoid the pain of the initial 
injection and therefore preclude the necessity for 
general anesthesia. Wehave found this method to be 
simple and effective. We use local anesthesia almost 
always for hemorrhoidectomy. Muscle relaxation is 
excellent, bleeding is decreased by incorporating 
epinephrine I: 200,000 in the anesthetic agent, and 
the duration of pain relief can be prolonged by 
selecting a long-acting agent. 

Indications and Contraindications 
Persistent bleeding, protrusion, or discomfort 

Symptomatic second- and third-degree (combined 
internal-external) hemorrhoids 

Symptomatic hemorrhoids combined with mucosal 
prolapse 

Strangulation of internal hemorrhoids 



Early stage of acute thrombosis of external 
hemorrhoid 

Preoperative Care 
A sodium phosphate packaged enema (Fleet) is ad
equate cleansing for most patients. 

Sigmoidoscopy and/or colonoscopy as indicated by 
the patient's symptoms 

Routinepreoperative blood coagulation profile (par
tial thromboplastin time, prothrombin time, and 
platelet count) 

Preoperative shaving of the perianal area is preferred 
by some surgeons, but is not necessary. 

Pitfalls and Danger Points 

N arrowing the lumen of the anus and thus inducing 
anal stenosis 

Trauma to sphincter 

Failing to identify associated pathology (e.g., in
ftammatory bowel disease, leukemia, portal hyper
tension, coagulopathy, or squamous carcinoma of 
anus) 

Operative Strategy 
A voiding Anal Stenosis 
The most serious error in performing hemorrhoid
ectomy is the failure to leave adequate bridges of 
mucosa and anoderm between each site of hemor
rhoid excision. If a minimum of 1.0-1.5 cm of viable 
anoderm is left intact between each site of hemor
rhoid resection, there need be no fear of the patient 
developing postoperative anal stenosis. Preserving 
viable anoderm is much more important than is the 
removal of all external hemorrhoids and redundant 
skin. 

One method of preventing anal stenosis is to 
insert a large anal retractor like the Fansler or large 
Ferguson after resecting the hemorrhoids. Now ifyou 
can suture the incisions in the mucosa and anoderm 
("closed hemorrhoidectomy") with the retractor in 
place, there is scant danger that anal stenosis will 
occur. 

Achieving Hemostasis 
Traditionally, surgeons have depended on mass liga
ture of the hemorrhoid "pedicle" for achieving 
hemostasis. This policy ignores the fact that small 
arteries penetrate the internal sphincter and enter 
the operative field. Also numerous vessels are divided 
when incising the mucosa to dissect the pedicle. In 
fact, the concept of a "pedicle" as being the source of 
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a hemorrhoidal mass is largely erroneous. A hemor
rhoidal mass is not a varicose vein situated at the 
termination ofthe portal venous system. It is, indeed, 
a vascular complex with multiple channels that is 
not fed predominantly by a large single vessel in the 
pedicle. Therefore it is important to control bleeding 
from each of the many vessels that are transected 
during the operation. A convenient method of ac
complishing this is with careful and accurate appli
cation of the coagulating electrocautery. As po in ted 
out by Goldberg and associates, most of the vessels 
come from the incised mucosa. Before suturing 
the defect following hemorrhoid excision, perfect 
hemostasis should be achieved. 

Associated Pathology 
Even though hemorrhoidectomy is a minor opera
tion, a complete his tory and physical examination 
are necessary to rule out important systemic diseases 
like leukemia. Leukemic infiltrates in the rectum 
can cause severe pain and can mimic hemorrhoids 
and anal uIcers. Operating erroneously on an un
diagnosed acute leukemia patient is fraught with the 
dangers of bleeding, failure of healing, and sepsis. 
Crohn's disease must also be ruled out by careful 
local examination and sigmoidoscopy, as weIl as 

. biopsy in doubtful situations. 
Another extremely important condition, which is 

sometimes overlooked during the course of hemor
rhoidectomy, is squamous cell carcinoma ofthe anus. 
This may resemble nothing more than a small uIcer
ation on what appears to be a hemorrhoid. Any 
suspected hemorrhoid that demonstrates a break in 
the continuity of the overlying mucosa should be 
suspected of being a carcinoma, as should any uIcer 
of the anoderm, except for the classical anal fissure 
located in the posterior commissure. Prior to sched
uling a hemorrhoidectomy, biopsy all uIcerations 
and atypical lesions of the anal canal. 

Operative Techniq.ue
Closed Hemorrholdectomy 
Local Anesthesia 
Choosing an Anesthetic Agent 
A solution of 0.5% lidocaine (maximum dosage 
80 ml) or 0.25% bupivacaine (maximum dosage 
80 ml), combined with epinephrine 1: 200,000 and 
150-300 units of hyaluronidase, is an anesthetic 
agent that is effective and has an extremely low 
incidence of toxicity. 

Since the perianal injection of these agents is 
painful, the patient is generally premedicated with 
an intramuscular injection I hour before the opera
tion of some combination of a narcotic and a seda-



740 Hemorrhoidectomy 

Fig.88-1 

tive (e.g., Demerol and a barbiturate, or Innovar, 
1-2ml). Alternatively, diazepam in a dose of 
5-10 mg, may be given intravenously just before the 
perianal injection. 

Techniques of Local Anesthesia 
In the technique originally introduced by Kratzer, 
the anesthetic agent is placed in a syringe with a 25-
gauge needle. The needle should be at least 5 cm in 
length. Initiate the injection at a point 2-3 cm lateral 
to the middle of the anus . Inject 10-15 ml of the 
solution in the subcutaneous tissues surrounding the 
right half of the anal canal including the area of the 
anoderm at the anal verge. Warn the patient that 
this injection may be quite painful. Repeat this 
maneuver through a needle puncture site to the left 
of the anal canal. After placing a slotted anoscope in 
the anal canal, insert the needle into the tissues just 
beneath the anoderm and into the plane between the 
submucosa and the internal sphincter 3-4 cm deep 

into the anal canal (Fig. 88-1). If the injection 
creates a wheal in the mucosa similar to that seen in 
the skin after an intradermal injection, then the 
needle is in too shallow a position. An injection into 
the proper submucosal plane will produce no visible 
change in the overlying mucosa. Inject 3-4 ml of 
anesthetic solution in the course of withdrawing the 
needle. Make similar injections in each of the four 
quadrants until the subdermal and submucosal tis
sues of the anal canal have been surrounded with 
anesthetic agent. This should require a total of no 
more than 30-40 ml of anesthetic solution. Satisfac
tory relaxation of the sphincters will be achieved 
without the necessity of directly injecting solution 
into the muscles or of attempting to block the infe
rior hemorrhoidal nerve in the ischiorectal space. 
Wait 5-10 minutes for complete relaxation and 
anesthesia. 

Nivatvongs in 1982, described a technique that 
avoids pain. Insert a sm all anoscope into the anal 
canal. Make the first injection into the submucosal 
plane 2 mm above the dentate line. Since the mucosa 
above the dentate line lacks sensory innervation, this 
step is free of pain, unlike the initial injection of the 
Kratzer technique ofinducing local anesthesia. Inject 
2-3 ml of anesthetic solution. Inject an equal 
amount of solution in each of the remaining three 

. quadrants of the anus. Then remove the anoscope 
and insert a well-Iubricated index finger into the 
anal canal. U se the ti p of the index finger to massage 
the anesthetic agent from the submucosal area down 
into the tissues beneath the anoderm. Repeat this 
maneuver with respect to each of the four injection 
sites. By spreading the anesthetic agent distally, this 
maneuver will serve to anesthetize the very sensitive 
tissues of the anoderm just distal to the dentate line. 
When this has been accomplished, make another 
series of injections 2 mm distal to the dentate line. 
Inject 2-3 ml of solution beneath the anoderm 
and the subcutaneous tissues in the perianal region 
through four sites, one in each quadrant ofthe anus. 
Then use the index finger again to massage the 
tissues of the anal canal in order to spread the 
anesthetic solution circumferentially around the 
anal and perianal area. In some cases additional 
anesthetic agent may be necessary for complete 
circumferential anesthesia. An average of 20-25 ml 
of solution is required. Nivatvongs states that this 
technique will provide excellent relaxation of the 
sphincters and permit operations like hemorrhoidec
tomy to be accomplished without general anesthesia . 
For a lateral internal sphincterotomy, it is not 
necessary to anesthetize the entire circumference of 
the anal canal when using this technique. Inject only 
the area of the sphincterotomy. 



Intravenous Fluids 
Since local anesthesia has a minimum of systemic 
effects, it is not necessary to administer a large 
volume ofintravenous fluid during the operation. In 
fact, iflarge volumes offluid are administered during 
a hemorrhoidectomy or even during an inguinal her
nia repair, the bladder becomes rapidly distended. 
In the presence of general anesthesia or even heavy 
sedation during local anesthesia, the patient is not 
sufficiently alert to have the desire to void. By the 
time the patient is alert, the bladder muscle has 
been stretched and may be too weak to empty the 
bladder, especially ifthe patient also has some degree 
of prostatic hypertrophy. This can be the cause of 
postoperative urinary retention, requiring catheter
ization. All of this can be prevented by avoiding 
general anesthesia and heavy premedication and, in 
addition, by limiting the dosage ofintravenous fluids 
to lOO-200ml during and after hemorrhoidectomy. 

Positioning the Patient 
We prefer to place the patient in the semiprone 
jacknife position with either a sandbag or rolled-up 
sheet under the hips and a small pillow to support 
the feet. It is not necessary to shave the perianal 
area; if the buttocks are hirsute, shave this area. 
Then apply tincture of benzoin. When this solution 
has dried, apply wide adhesive tape to the buttock 
and attach the other end of the adhesive strap to the 
operating table. In this fashion lateral traction is 
applied to each buttock, affording excellent exposure 
of the anus. 

Incision and Dissection 
Gently dilate the anal canal so that it admits two 
fingers. Insert a bivalve speculum like the Parks 
retractor or a medium size Hill-Ferguson retractor. 
One advantage of using the medium Hill-Ferguson 
retractor is that it approximates the diameter of the 
normal anal canal. If the defects remaining in the 
mucosa and anoderm can be sutured closed with the 
retractor in place following hemorrhoid excision, 
then no narrowing of the anal canal will occur. By 
rotating the retractor and applying countertraction 
to the skin of the opposite wall of the anal canal, 
each of the hemorrhoidal masses can be identified. 
Generally three hemorrhoidal complexes will be ex
cised, one in the left midlateral position, another in 
the right anterolateral, and the third in the right 
posterolateral location. Avoid placing incisions in 
the anterior or posterior commissures. Grasp the 
most dependent portion of the largest hemorrhoidal 
mass in a Babcock clamp. Then make an incision 
in the anoderm outlining the distal extremity of 
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Fig.88-2 

the hemorrhoid (Fig. 88-2) using a No. 15 (Bard
Parker) scalpel. If the hemorrhoidal mass is un
usually broad (more than 1.5 cm), do not excise all 
of the anoderm and mucosa overlying a hemorrhoid 
of this type. If each of the hemorrhoidal masses 
is equally broad, excising all of the anoderm and 
mucosa overlying each of the hemorrhoids will re
sult in inadequate tissue bridges between the sites 
of hemorrhoid excision. In such a case, incise the 
mucosa and anoderm overlying the hemorrhoid in 
an elliptical fashion. Then initiate a submucosal 
dissection using small, pointed scissors to elevate 
the mocosa and anoderm from that portion of the 
hemorrhoid that still remains in a submucosal 10-
cation. Carry the dissection of the hemorrhoidal 
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Fig.88-3 
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Fig.88-4 

mass down to the internal sphincter muscle (Fig. 
88-3). After incising the mucosa and anoderm, 
draw the hemorrhoid away from the sphincter, using 
blunt dissection as necessary, to demonstrate the 
lower border of the internal sphincter. This muscle 
has whitish muscle fibers that run in a transverse 
direction. A thin bridge offibrous tissue will often be 
seen connecting the substance of the hemorrhoid to 
the internal sphincter. Divide these fibers with a 
scissors. Dissect the hemorrhoidal mass for a dis
tance of about 1-2 cm above the dentate !ine where 
it may be divided with the electrocoagulator (Fig. 
88-4). Remove any residual internal hemorrhoids 
from beneath the adjacent mucosa. Achieve com
plete hemostasis, primarily with careful electro
coagulation. It is not necessary to clamp and suture 
the hemorrhoidal "pedicle," but many surgeons 
prefer to do so (Fig. 88-5). Although it is helpful to 
remove all the internal hemorrhoids, we do not at
tempt to extract fragments of external hemorrhoids 
from beneath the anoderm as this step does not 
appear to be necessary. Most of these small external 
hemorrhoids will disappear spontaneously following 
internal hemorrhoidectomy. 

Fig.88-5 

After complete hemostasis has been achieved, 
insert an atraumatic 5-0 Vicryl suture inta the apex 
of the hemorrhoidal defecL Tie the suture and then 
elose the defect with a continuous suture taking 



2-3 mm bites of mucosa on each side (Fig. 88-6). 
Also include a small bit of the underlying internal 
sphincter muscle with each pass of the needle. This 
will serve to force the mucosa to adhere to the 
underlying muscle layer and thereby help prevent 
mucosal prolapse and recurrent hemorrhoids. Con
tinue the suture line until the entire defect has been 
closed. 

Now repeat the same dissection for each of the 
other two hemorrhoidal masses. Close each of the 
mucosal defects by the same technique (Fig. 88-7). 
Be certain not to constrict the lumen of the anal 
canal. The rectallumen should admit a Fansler or a 
large Ferguson rectal retractor after the suturing is 
completed. To avoid anal stenosis remember that 
the ellipse of mucosa-anoderm, which is excised 
with each hemorrhoidal mass, must be relatively 
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narrow. Also, remember that if the tissues are Su- Fig. 88-6 
tured under tension, the suture line will undoubtedly 
break down. 

A few patients prior to surgery will suff er some 
degree of anal stenosis together with their hemor
rhoids. Under these conditions, rather than forcibly 
dilating the anal canal at the onset of the operation, 
perform a lateral internal sphincterotomy to provide 
adequate exposure for the operation. This is also 
true for patients who have a concomitant chronic 

'anal fissure. 
For those surgeons who prefer to keep the skin un

sutured for drainage, it is possible to modify the above 
operative procedure by discontinuing the mucosal 
suture line at the dentate line, thereby leaving the 
defect in the anoderm unsutured. It is also permiss
ible not to suture the mucosal defects at all after 
hemorrhoidectomy (see above). 

Operative Technique-Radical 
Open Hemorrhoidectomy 
Incision 
This operation is restricted to patients who no longer Fig. 88-7 
have three discrete hemorrhoidal masses, but in 
whom all of the hemorrhoids and prolapsing rectal 
mucosa seem to have coalesced into an almost cir
cumferential mucosal prolapse. For these patients 
the operation will excise the hemorrhoids, both in-
ternal and external, the redundant anoderm, and 
prolapsed mucosa from both the left and right lateral 
portions ofthe anus, leaving 1.5-cm bridges ofintact 
mucosa and anoderm at the anterior and posterior 
commissures. With the patient in the prone position, 
as described above for the closed hemorrhoidectomy, 
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Fig.88-8 

outline the incision on both sides of the anus as 
shown in Fig. 88-8. 

Excising the Hemorrhoidal Masses 
Elevate the skin ftap together with the underlying 
hemorrhoids by sharp and blunt dissection until the 
lower border of the internal sphincter muscle has 
been unroofed (Fig. 88-9) . This muscle can be 
identified by the transverse whitish fibers. Now ele
vate the anoderm above and below the incision in 
order to enucleate adjacent hemorrhoids that have 
not been included in the initial disseetion (Fig. 
88-10). This will permit the removal of almost 

Fig.88-10 

Fig.88-9 

all the hemorrhoids and still permit an adequate 
bridge of anoderm in the anterior and posterior 
commlssures. 

After the mass of hemorrhoidal tissue with over
lying mucosa has been mobilized to the level of the 
normal location of the dentate line, amputate the 
mucosa and hemorrhoids with the electrocoagulator 
at the level of the dentate line. This willleave a free 



edge of rectal mucosa. Suture this mucosa to the 
underlying internal sphincter muscle with a con
tinuous 5-0 atraumatic Vicryl suture as illustrated 
in Fig. 88-11. This will recreate the dentate line at 
its normal location. Do not bring the rectal mucosa 
down to the area that is normally covered by anoderm 
or skin, because this will cause continuous secretion 
of mucous that will irritate the perianal skin. 

Execute the same dissection to remove all of the 
hemorrhoidal tissue between land 5 o'clock on 
the right side and reattach the free cut edge of rectal 
mucosa to the underlying internal sphincter muscle 
as depicted in Fig. 88-12. There may be some 
redundant anoderm together with some external 
hemorrhoids at the anterior or the posterior com
miss ure of the anus. Do not attempt to remove every 
last bit of extern al hemorrhoid because this will 
jeopardize the viability of the anoderm in the com
missures. Unless viable bridges, about 1.5 cm each 
in width, are preserved in the anterior and posterior 
commissures, the danger of a postoperative anal 
stenosis far outweighs the ill effect of leaving behind 
a skin tag or an occasional external hemorrhoid. 

Be certain that hemostasis is complete, using the 
electrocoagulator and occasional suture-ligatures of 
fine PG or chromic catgut. Then insert into the anus 
a small piece of rolled up Gelfoam. This roll should 
not be more than I cm in thickness. It will serve to 
apply gentle pressure and will encourage coagulation 
of minor bleeding points that may have been over
looked. The Gelfoam need not be removed since it 
will dissolve when the patient starts having his sitz 
baths postoperatively. Apply a sterile dressing to the 
perianal area. 

Anal packing with anything more substantial than 
the I-ern roll of soft Gelfoam is rarely necessary, 
as hemostasis with the electrocoagulator should be 
meticulous. Large gauze or other rigid packs are 
associated with increased postoperative pa in and 
urinary retention. 

Postoperative Care 

Encourage ambulation the day of operation. 

Prescribe analgesic medication preferably of a non
constipating type like Darvocet. 

Prescribe Senokot-S, Metamucil, or mineral oil while 
the patient is in the hospital. After discharge, limit 
the use of cathartics because the passage of a well
formed stool is the best guarantee that the anus will 
not become stenotic. In patients with severe chronic 
constipation, the in take of dietary bran and some 
type of laxative or stool softener will be necessary 
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Fig. 88-11 

Order warm sitz baths several times a day, especially 
following each bowel movement. 

Discontinue intravenous fluids as soon as the patient 
returns to his room and initiate a regular diet and 
oral fluids as desired. 

If the patient was hospitalized for the hemorrhoid
ectomy, he may generally be discharged on the 
first or second postoperative day. Most patients 
will tolerate hemorrhoidectomy as ambulatory 
outpatients. 

Postoperative Complications 

Serious bleeding during the postoperative period is rare 
if complete hemostasis has been achieved in the 
operating room. However, when it does occur, the 

following discharge from the hospital. Fig. 88-12 
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patient should probably be returned to the operating 
room in order to have the bleeding point suture
ligated, as the majority of patients who experience 
major bleeding after discharge from the hospital 
have experienced a minor degree of bleeding befare 
discharge (Buls and Goldberg). About 1 % ofpatients 
will present with hemorrhage severe enough to re
quire reoperation for hemostasis, generally 8-14 
days following operation. 

If, for some reason, the patient is not returned to the 
operating room for the control of bleeding, it is 
possible to achieve at least temporary control by in
serting a 30-ml Foley catheter into the rectum. Then 
blow up the Foley balloon and apply downward 
traction to the cathether. Reexploration of the anus 
for surgical control of bleeding is far preferable. 

Infection is rare. 

Skin tags follow hemorrhoidectomy in 6% -10% of 
cases. Although no treatment is required, far cos-

metic purposes a skin tag may be excised under 
local anesthesia as an office procedure when the 
operative si te has healed completely. 
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89 Anorectal Fistula and 
Pelvirectal Abscess 

Concept: Pathogenesis and 
Treatment of Anorectal Fistulas 

Anorectal Anatomy 
The muscles of the pelvic floor may be thought 
to assume the anatomical configuration of two 
cylinders, one within the other. The inner cylinder 
consists of the lower rectum and anal canal, which 
contains mucosa and submucosa as weH as the cir
cular and the longitudinal muscle layers. In the 

anal canal the circular muscle layer is very weH 
developed and constitutes the internal sphincter 
muscle, an involuntary sphincter made up ofsmooth 
muscle. The outer cylinder consists of the external 
sphincter and the puborectalis muscles. At its prox
imal extremity the outer cylinder fans out in the 
shape of a funnel since it is continuous with the 
levator ani muscles that form the pelvic diaphragm. 
The inner visceral muscle cylinder and the outer 
somatic cylinder are separated by the intersphinc
teric space (Fig. 89-1). It is striking that in the 
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Fig. 89-1. Anatomy of Anorectal Region 
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course of a low anterior resection, if the surgeon 
dissects the rectum down to the puborectalis level, it 
is possible to insert a finger or an instrument along 
the outer wall of the rectum all the way down to the 
perianal skin without dividing any structure. This 
passage takes place in the intersphincteric space 
extern al to the internal sphincter musele and internal 
to the external sphincter. This fact is important 
in understanding the spread of infection and the 
formation of anal fistulas. 

Above the levator ani musele diaphragm is the 
pararectal or pelvirectal space that is the si te of the 
supralevator abscess. Distal to the levator diaphragm 
is the ischiorectal space, the location of the common 
perirectal abscess (see Fig. 89-1). 

Normal fecal continence requires, among other 
elements, the presence of a functional anorectal ring. 
The anorectal ring consists of the voluntary museles 
at the proximal margin of the anal canal, primarily 
the puborectalis. When an index finger is inserted 
into the posterior segment ofthe anal canal, it is easy 
to identify the anorectal ring because this is the 
proximal margin of the external sphincter muscu
lature, a point about 4.0-4.5 cm above the anal 
verge. What the finger is palpating is the proximal 
margin of the powerful puborectalis sling. If the 
finger is directed anteriorly, the proximal margin of 
the anal canal (the anorectal ring) will be more 
difficult to identify because the puborectalis sling 
does not encirele the anterior wall of the rectum. 
Before dividing any portion of the external sphincter 
musele during the course of an anal fistulotomy, 
be certain to leave the proximal portion of this 
sphincter (anorectal ring) intact. This can be ac
complished by inserting a probe into the fistula 
while the patient is awake with the index finger in 
the canal. If the internal opening of the fistula is 
at the midpoint of the anal canal, weIl below the 
anorectal ring, complete division of the portion of 
the internal and external sphincters distal to the 
midpoint will not be followed by fecal incontinence 
in most patients. In certain aged individuals, with 
weakness of the sphincter museles, division of even 
half the internal and external sphincters will inter
fere with normal fecal continence. 

Pathogenesis of Anorectal Abscesses 
and Fistulas 
The following discussion of pathogenesis, elassifi
cation, and treatment of anorectal abscesses and 
fistulas is based primarily on two excellent reports 
by Parks, Hardcastle, and Gordon and by Parks and 
Stitz, as weIl as the earlier work of Eisenhammer. 
Anorectal sepsis is believed to arise in the small anal 
glands situated in the intersphincteric space. These 

glands have ducts that discharge into the anus at a 
point elose to the mucocutaneousjunction or dentate 
line. After one of these glands has become infected, a 
small abscess forms in the intersphincteric space at 
the midpoint of the anal canal. Pus from a chronic 
intersphincteric abscess may then track in multiple 
directions to form various types of anal fistulas. A 
Type 1 fistula develops when the track extends 
from the intersphincteric abscess down the inter
sphincteric space to the perianal skin (see Fig. 89-3). 
In the Type 2 fistula the intersphincteric abscess 
erodes directly through the external sphincter musele 
and the track then continues to the skin of the 
buttock (see Fig. 89-8). A Type 3 fistula (extremely 
rare) travels in a proximal direction in the inter
sphincteric plane, enters the supralevator space, 
erodes through the levator ani muscle, and continues 
in a distal direction to the skin of the buttock. Since 
this fistula encireles the entire external sphincter 
muscle, Parks calls it a suprasphincteric fistula (see 
Fig.89-1O). 

The Type 4 extrasphincteric fistula (extremely 
rare) does not arise from an intersphincteric abscess. 
This type of fistula re ach es from the orifice in the 
skin ofthe buttock up through the ischiorectal space, 
through the levator ani muscle, through the sup
ralevator space, and through the wall of the rectum 
above the levator diaphragm (see Fig. 89-11). 
Many extrasphincteric fistulas are secondary to 
trauma, Crohn's proctocolitis, or diverticulitis with 
perforation and abscess formation. 

Parks, Hardcastle, and Gordon summarize the 
pathogenesis of anal fistula in this fashion. 

The present eoneept of pathogenesis strongly suggests 
that both abseess and fistula are one and the same 
disease: abseess is the aeute phase, fistula the ehron
ie ... the epithelial ehannel between the anal erypt and 
intersphineterie gland may become bloeked. In this 
ease a fistula in the true sense of the word no longer 
exists; a sinus is present down to an infeeted primary 
(intersphineterie) abseess. 

Treatment of Fistulas 
Although Eisenhammer proposed that suecessful 
treatment of a chronic anal fistula could comprise 
an incision of the internal sphincter muscle in the 
region of the intersphincteric abscess, thus pre
sumably eliminating the cause of the fistula, most 
authorities advocate identifying the si te from which 
the fistula arose and then performing either an ex
cision ofthe fistulous tract or a fistulotomy. Actually, 
there is no evidence that it is necessary to excise the 
infected anal gland that presumably gave rise to the 
fistula. Simple fistulotomy appears to be curative. 
Also, there is no data to demonstrate that excising a 



fistulous tract is more beneficial than simply incising 
it and laying it open. On the other hand, so me 
patients present with anal pain owing to an inter
sphincteric abscess that has not yet developed into 
a fistula. After identifying the point of maximal 
tenderness in these patients, perform an internal 
sphincterotomy over this point (or the point of 
ftuctuation, if present) to drain the abscess and 
relieve the patient's symptoms. 

When a fistula appears to be suprasphincteric 
(Type 3) in nature, under no conditions should the 
surgeon divide the entire external sphincter during 
the fistulotomy. Since this type of fistula is extremely 
rare, patients suffering from this condition should be 
referred to a specialist. One method of management 
is to lay the fistula open and divide only the distal 
half of the sphincter mechanism. Then insert aseton 
of heavy silk into the portion of the tract that goes 
above the puborectalis muscle. Parks and Stitz left 
the seton in place an average of 5.4 months in 
these cases in order to stimulate fibrosis and permit 
adequate drainage of the supralevator infection. At 
the end of this period of time, in some cases the 
seton could be removed and satisfactory healing 
followed, but in most cases the muscles enclosed in 
the seton were divided to complete the operation. 
Most patients maintained good fecal contin~nce after 
this sequence of procedures. 

Parks and associates emphasized that the 400 
cases included in their study were not typical of 
the unselected patients who would appear in the 
practice of a general surgeon, since many of these 
patients were specifically referred to the authors 
because of their acknowledged expertise in this area. 
They estimated that in an unselected series the 
following distribution would be more likely: inter
sphincteric fistulas 70%, transsphincteric 23%, 
suprasphincteric 5%, and extrasphincteric 2%. 

For complex fistulas wh ich would require the 
division of a large amount of external sphincter 
and/or puborectalis muscle according to traditional 
thinking, we have instead closed the internal opening 
of the fistula by advancing a ftap of rectal mucosa 
and submucosa after draining the pus and removing 
any epithelialized tracks. It is advisable for most 
general surgeons to refer these unusual cases to 
specialists in this area. 

Indications 
When the diagnosis of an anorectal abscess is made, 
operation is indicated. There is no role for conserva
tive management because severe sepsis can develop 
and spread before ftuctuation and typical physical 
findings appear. This is especially true in diabetic 
patients. 
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When patients have recurrent or persistent drainage 
from a perianal fistula, operation is indicated. 

Having weak anal sphincter muscles constitutes a 
relative contraindication to fistulotomy, especially in 
the unusual cases in which the fistulotomy must be 
performed through the anterior aspect of the anal 
canal. In the anterior area ofthe canal the absence of 
the puborectalis muscle explains why the sphincter 
mechanism is already weaker in this location. This 
category of case is probably better suited for treat
ment by inserting aseton or by an advancement 
ftap, especially in women. 

Preoperative Care 
Cathartic the night before operation and saline 
enema on the morning of operation 

Preoperative anoscopy and sigmoidoscopy 

Barium colon enema, small bowel X-ray series, or 
both when Crohn's enteritis or colitis is suspected 

Antibiotic coverage if an advancement ftap is 
contemplated 

Pitfalls and Danger Points 
Failing to diagnose anorectal sepsis and to perform 
early incision and drainage 

Failing to diagnose or to control Crohn's disease 

Failing to rule out anorectal tuberculosis or acute 
leukemia 

Inducing fecal incontinence by excessive or incorrect 
division of the anal sphincter muscles 

Operative Strategy 
Localizing Fistulous Tracts 
GoodsaIl's Rule 
When a fistulous orifice is identified in the perianal 
skin posterior to a line drawn between 3 o'clock and 
9 o'clock, the internal opening of the fistula will 
almost always be found in the posterior commissure 
in a crypt approximately at the dentate line. Good
sall's rule also states that if a fistulous tract is 
identified anterior to the 3 0'clock-9 o'clock line, its 
internal orifice is likely to be located along the course 
of a line connecting the orifice of the fistula to an 
imaginary point exactly in the middle of the anal 
canal. In other words, a fistula that is draining in the 
perianal area at 4 o'clock, in a patient lying prone, is 
likely to have its internal opening situated at the 
dentate line at 4 o'clock. There are exceptions to this 
rule. For instance, a horseshoe fistula may drain 
anterior to the anus but continue in a posterior 
direction and terminate in the posterior commissure. 
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If the external fistula opening is more than 3 cm 
from the anal verge, be suspicious of unusual path
ology such as Crohn's disease or tuberculosis. 

Physical Examination 
First, attempt to palpate the course of the fistula in 
the perianal area. Frequently the fibrosis along the 
tract can be identified in this fashion. Second, insert 
a bivalve speculum into the anus and try to identify 
the internal opening by gentle probing at the point 
indicated by Goodsall's rule. If the internal opening 
is not readily apparent, do not make any false pass
ages. The most accurate method of identifying the 
direction of the tract is to gently insert a silver probe 
into the fistula with the index finger in the rectum. 
In this fashion it may be possible to identify the 
internal orifice by palpating the probe with the index 
finger in the anal canal. 

Injection of Dye or Radiopaque 
Material 
On rare occasions the injection of a blue dye may 
help identify the internal orifice of a complicated 
fistula. Some surgeons have advocated the use of 
milk or hydrogen peroxide instead ofa blue dye. The 
injection of a radiopaque liquid followed by X
ray studies can be valuable for the extrasphincteric 
fistulas leading high up into the rectum, but it does 
not appear to be helpful for the usual type of fistula. 

Endorectal sonography and CT scan fistulo
graphy have recently been described as improved 
methods of evaluating complex fistulas. 

Preserving Fecal Continence 
As mentioned in the discussion above, the pubo
rectalis muscle (anorectal ring) must be functioning 
normally in order to preserve fecal continence fol
lowing fistulotomy. It is important to identify this 
muscle accurately before dividing the anal sphincter 
muscles during the course of a fistulotomy. Use local 
anesthesia with sedation or regional anesthesia for 
the operation offistulotomy. Ifthe fistulous tract can 
be identified with a probe preoperatively, the surgeon's 
index finger in the anal canal can identify the ano
rectal ring withoutdifficulty, especially ifthe patient 
is asked to tighten the voluntary sphincter muscles. 

If there is any doubt about the identification of 
the anorectal ring (the proximal portion of the anal 
canal), then do not complete the fistulotomy but 
rather insert a heavy silk or braided polyester liga
ture through the remaining portion of the tract. 
Tie the ligature loosely with 5-6 knots without 
completing the fistulotomy. When the patient is 
examined in the awake state, it will be simple to 
determine whether the upper border of the seton has 
encircled the anorectal ring or whether there is 

sufficient puborectalis muscle (1.5 cm or more) above 
the seton to complete the fistulotomy by dividing the 
muscles enclosed in the seton, at a later stage. If no 
more than half of the extern al sphincter muscles in 
the anal canal have been divided, fecal continence 
should be preserved except in those patients who 
had a weak sphincter muscle prior to operation. 

Fistulotomy versus Fistulectomy 

In performing surgery for the eure of an anal fistula, 
most authorities are satisfied that incising the fistula 
along its entire length constitutes adequate therapy. 
Others have advocated the ac tu al excision of the 
fibrous cylinder that constitutes the fistula, leaving 
only surrounding fat and muscle tissue behind. 
The latter technique leaves a larger open wound, 
which takes much longer to heal. Much more bleed
ing is encountered during a fistulectomy than a 
fistulotomy. There is no evidence to indicate that 
excising the wall of the fistula has any advantages. 

Combining Fistulotomy with 
Drainage of Anorectal Abscess 
Some surgeons have advocated, in patients with an 
acute ischiorectal abscess, that the surgical pro
cedure include a fistulotomy simultaneous with 
drainage of the abscess. After the pus has been 
evacuated, a search is first made for the internal 
opening of the fistulous tract; then the tract is 
opened. This combination of operations is contra
indicated for two reasons. First, 40% -50% of our 
patients who undergo simple drainage of an abscess 
never develop a fistula. It is likely that the internal 
orifice of the anal duct has become occluded before 
the abscess is treated. These patients do not re
quire a fistulotomy. Second, acute inftammation 
and edema surrounding the abscess make accurate 
detection and evaluation of the fistulous tract ex
tremely difficult. There is great likelihood that the 
surgeon will create false passages that may prove so 
disabling to the patient that any time saved by 
combining the drainage operation with a fistulotomy 
is insignificant. 

We presently drain many anorectal abscesses in 
the office under local anesthesia, in part because this 
method removes the temptation to add a fistulotomy 
to the drainage procedure. 

Operative Technique-Anorectal 
and Pelvirectal Abscess 

Perianal Abscess 
In draining an anorectal abscess, it is important to 
excise a patch of overlying skin so that the pus will 



drain freely. Do not depend on packing or indwelling 
drains, since it is difficult to keep these drains in 
place unless the patient is at complete rest. The 
typical perianal abscess is located fairly elose to 
the anus. Treatment consists of excising, often 
under local anesthesia, an ellipse of overlying skin 
combined with evacuation of the pus. Generally 
no indwelling pack is necessary if the bleeding 
points have been controlled by liga tu re or 
electrocoagulation. 

Ischiorectal Abscess 
The ischiorectal abscess is gene rally larger than 
the perianal, develops at a greater distance from 
the anus, and may be deep seated. Fluctuation on 
physical examination may be a late sign. Early 
drainage is indicated. Under general anesthesia, 
make a cruciate incision over the apex of the in
flamed area. Excise enough of the overhanging 
skin to permit free drainage and evacuate the pus. 
Explore the abscess for loculations. 

Intersphincteric Abscess 
Many physicians fail to diagnose an intersphincteric 
abscess until the abscess ruptures into the ischio
rectal space and forms an ischiorectal abscess. A 
patient who complains ofpersistent anal pain should 
be suspected of harboring an intersphincteric ab
scess. This is especially true if, on inspecting the 
anus with the buttocks spread apart, the physician 
can rule out the presence of an anal fissure. In 
order to confirm the idagnosis of an intersphincteric 
abscess, examination under anesthesia may be 
necessary, although digital exmination in the un
anesthetized patient may indicate at which point in 
the anal canal the abscess is located. Parks and 
Thomson found that 61 % of the intersphincteric 
abscesses occurred in the posterior quadrant of 
the anal canal. In half their patients a small mass 
could be palpated in the anal canal with the index 
finger inside the canal and the thumb just outside. 
Occasionally an internal opening that is draining a 
few drops of pus can be identified ne ar the dentate 
line. Rarely, a patient may have both an anal fissure 
and an intersphincteric abscess. 

Under a local or general anesthesia, carefully 
palpate the anal canal. Then insert a bivalve specu
lum and inspect the circumference of the anus to 
identify a possible fissure or an internal opening 
of the intersphincteric abscess. After identifying 
the point on the circumference of the anal canal 
that is the site of the abscess, perform an internal 
sphincterotomy by the same technique as described 
in Chap. 90 for an anal fissure. Place the internal 
sphincterotomy directly over the site of the inter-
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sphincteric abscess. Explore the cavity, which is 
generally small, with the index finger. If the abscess 
has been properly unroofed, simply reexamine the 
area daily with an index finger for the first week 
or so postoperatively. Uneventful healing can be 
anticipated unless the abscess has already penetrated 
the external sphincter musele and created an un
detected extension in theischiorectal space. 

Pelvirectal Supralevator Abscess 
An abscess above the levator diaphragm is mani
fested by pain (gluteal and perineal), fever, and 
leucocytosis; it often occurs in patients with diabetes 
or other illnesses. Pus can appear in the supralevator 
space by extension upward from an intersphincteric 
fistula, by penetration through the levator dia
phragm of a transsphincteric fistula, or by direct 
extension from an abscess in the rectosigmoid area. 
When there is obvious infection in the ischiorectal 
fossa, secondary to a transsphincteric fistula, as mani
fested by local induration and tenderness, make an 
in cis ion at the dependent point of the ischiorectal 
infection (Fig. 89-2). Make the incision large 
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enough to explore the area with the index finger. 
It may be necessary to incise the levator diaphragm 
from below and to enlarge this opening with a long 
KeHy hemostat in order to provide adequate drainage 
of the supralevator abscess. After thoroughly irriga
ting the area, insert gauze packing. 

In those pelvirectal abscesses arising from an 
intersphincteric fistula, one will often be able to palpate 
the fluctuant abscess by inserting the index finger 
high up in the rectum. U nder general anesthesia, 
aspirate the region of fluctuation. If pus is obtained, 
make an incision in the rectum with the electro
cautery and drain the abscess through the rectum 
(Goldberg, Gordon, and Nivatvongs) (see Fig. 
89-2). 

U nder no condition should one drain a supra
levator abscess through the rectum if the abscess has 

its ongm in an ischiorectal space infection (see Fig. 
89-9). This error may result in a high extrasphinc
teric fistula. Similarly, if the supralevator sepsis has 
arisen from an intersphincteric abscess, draining the 
supralevator infection through the ischiorectal fossa 
also leads to a high extrasphincteric fistula, and this 
error should also be avoided (see Fig. 89-6). 

Operative Technique
Anorectal Fistula 
Intersphincteric Fistula 
Simple Low Fistula 
When dealing with an unselected patient popu
lation, simple low fistula occurs in perhaps half of aH 
patients presenting with anorectal fistulas. Here 

Perianal abscess 

imple intersphinCleric fistu la 

Fig. 89-3 



the infected anal gland burrows distally in the inter
sphincteric space to form either a perianal abscess or 
a perianal fistula as illustrated in Fig. 89-3. Per
forming a fistulotomy in this type of case requires 
only the division of the internal sphincter and over
lying anoderm up to the internal orifice of the fistula 
approximately at the dentate line. This will divide 
the distal half of the internal sphincter, rarely pro
ducing any permanent disturbance of function. 

High Blind Track (Rare) 
In this type of fistula the midanal infection burrows 
in a cephalad direction between the circular internal 
sphincter and the longitudinal muscle fibers of the 
upper canal and lower rectal wall to form a small 
intramural abscess above the levator diaphragm (Fig. 
89-4). This abscess can be palpated by digital 
examination. The infection will probably heal if the 
primary focus is drained by excising a I cm X I cm 
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square of internal sphincter at the site of the in
ternal orifice of this "fistula." Parks, Hardcastle, 
and Gordon state that even if the entire internal 
sphincter is divided in laying open this high blind 
track by opening the internal sphincter from the in
ternal orifice ofthe track to the upper extension ofthe 
track, little disturbance of continence will develop 
because the edges of the sphincter are held together 
by the fibrosis produced as the track develops. 

High Track Opening into Rectum 
(Rare) 
In this type of fistula, a probe inserted into the 
internal orifice will continue upward between the 
internal sphincter and the longitudinal muscle ofthe 
rectum. The probe will open into the rectum at the 
upper end of the fistula (see Fig. 89-4). If the 
surgeon recognizes, by palpating the probe, that this 
fistula is quite superficial and is located deep only to 

High track opening 
into.· ctum 

Fig. 89-4. High Intersphincteric Fistulas 
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the circular muscle layer, the tissue overlying the 
probe can be laid open without risk. On the other 
hand, if the probe does in fact go deep to the external 
sphincter muscle prior to reentering the rectum 
(see Fig. 89-11) this constitutes a type of extra
sphincteric fistula, one which is extremely difficult to 
manage (see below). If the surgeon has any doubt 
about the true nature of this type of fistula, the 
patient should be referred to a specialist. 

High Track with No Perineal Opening 
(Rare) 
In this unusual intersphincteric fistula the infection 
begins in the midanal intersphincteric space and 
burrows upward in the rectal wall, reentering the 
lower rectum through a secondary opening above 
the anorectal ring (Fig. 89-5). There is no down
ward spread of the infection and no fistula in the 

perianal skin. To treat this fistula it is necessary to 
lay the track open from its internal opening in the 
midanal canal up into the lower rectum. Parks and 
associates emphasize that the lowermost part of the 
track in the midanal canal must be excised because 
this contains the infected anal gland that is the 
primary source of the infection. Leaving it behind 
may result in a recurrence. If a fistula of this type 
presents in the acute phase, it resembles a "sub
mucous abscess," but this is an erroneous term 
because the infection is indeed deep not only to the 
mucosa but also deep to the circular muscle layer 
(see Fig. 89-5). This type of abscess is drained by 
incising the overlying mucosa and circular muscle of 
the rectum. 

Inlramural."e tal ab es ' belween circular 
and longitudinal muscles of reClum, 
omeLime ' called a "submucus abscess" 

Fig. 89-5. High Intersphincteric Fistula (or abscess) 
with no perineal openings 



Fig. 89-6. High Intersphincteric Tracks (with supra
levator abscesses) 

High Track with Pelvic Extension 
(Rare) 
In this case the infection spreads upward in the 
intersphincteric space, breaks through the longi
tudinal muscle, and enters the pelvis (supralevator) 
(Fig. 89-6). Proper treatment requires that the 
fistulous track be laid open by incising the internal 
sphincter together with the overlying mucosa or 
anoderm, up into the rectum for 1-3 cm, and drain
ing the pelvic collection through this incision, the 
drain exiting into the rectum. 

High Track Secondary to Pelvic Disease 
(Rare) 
As mentioned above, the intersphincteric plane 
"is a natural pathway for infection from the pelvis 
to follow should it track downwards" (Parks, 
Hardcastle, and Gordon) . This type of fistula (Fig. 
89-7) does not arise from anal disease and does 
not require perianal surgery. Treatment consists of 
removing the pelvic infection by abdominal surgery. 
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Fig. 89-7. High Intersphincteric Track (secondary to 
pelvic sepsis) 
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Transsphincteric Fistula 
Uncomplicated 
As illustrated in Fig. 89-8, the fairly common 
uncomplicated transsphincteric fistula arises in the 
intersphincteric space of the midanal canal, and 
then the infection burrows laterally directly through 
the external sphincter musde. There it may form 
either an abscess or a fistulous track down through 
the skin overlying the ischiorectal space. If a probe is 
passed through the fistulous opening in the skin and 
along the track until it enters the rectum at the 
internal opening of the fistula, all of the overlying 
tissue may be divided without serious functional 
disturbance because only the distal half of the in
ternal sphincter and the distal half of the external 
sphincter will have been transected. Occasionally 
one of these fistulas crosses the external sphincter 

Fig. 89-8. Transphincteric Fistula and Ischiorectal 
Abscess 

doser to the puborectalis musde than is illustrated. 
In this case, if there is doubt that the entire pubo
rectalis can be left intact, the external sphincter may 
be divided in two stages. Divide the distal half in the 
first stage. Insert aseton through the remaining 
fistula, around the remaining musde bundle, and 
leave it intact for 2 or 3 months before dividing the 
remainder of the sphincter. 

High Blind Track 
In this group of patients, the fistula burrows through 
the external sphincter, generally at the level of the 
midanal canal. Then the fistula not only burrows 
downward to the skin but also in a cephalad direc
tion to the apex ofthe ischiorectal fossa (Fig. 89-9). 
Occasionally the fistula burrows through the levator 
ani mus des into the pelvis . Parks, Hardcastle, and 
Gordon point out that when a probe is passed into 



the external opening, it will gene rally go directly to 
the upper end ofthe blind track and that the internal 
opening in the midanal canal may be difficult to 
delineate by this type of probing. Occasionally there 
is localized induration in the midanal canal to in
dicate the site ofthe infected anal gland that initiated 
the pathological process. Probing of this area should 
indicate the internal opening. By inserting the index 
finger into the anal canal, one can often feel, above 
the anorectal ring, the induration that is caused by 
the supralevator extension of the infection. With the 
index finger the surgeon can often feel the probe in 
the fistula. The probe may feel elose to the rectal 
wall. Parks emphasizes that it is dangerous to 
penetrate the wall of the rectum with this probe or to 
try to drain this infection through the upper rectum. 
If this should be done, an extrasphincteric fistula 
would be created with grave implications for the 
patient. The proper treatment for this type of fistula, 
even with a supralevator extension, is to transect 
the mucosa, the internal sphincter, the external 
sphincter, and the perianal skin from the midanal 
canal down to the orifice of the track in the skin of 
the buttock. The upper extension will heal with this 
type of drainage. 

Suprasphincteric Fistula 
(Extremely Rare) 
This type of fistula originates, as usual, in the 
midanal canal in the intersphincteric space where its 
internal opening can generally be found. The fistula 
extends upward in the intersphincteric plane above 
the puborectalis musele into the supralevator space, 
where it often causes a supralevator abscess. Then 
the fistula penetrates the levator diaphragm and 
continues down ward in the ischiorectal space to its 
external orifice in the perineal skin (Fig. 89-10). 
This type of supralevator infection must not be 
drained through an incision in the rectum. Parks 
and Stitz recommend an internal sphincterotomy 
from the internal opening of the fistula distally and 
an excision of the abscess in the intersphincteric 
space, ifpresent. They then divide the lower 30%-
50% of the external sphincter musele. Continue 
this incision laterally until the lower portion of the 
fistulous track has been opened down to its external 
opening in the skin. This willleave the upper half of 
the external and internal sphincter museles intact, as 
well as the puborectalis musele. Insert aseton of 
heavy braided nylon through the fistula as it sur
rounds the museles. Tie the seton with 5-6 knots, 
but keep the loop in the seton loose enough so it does 
not constrict the remaining museles at this time. 
Insert a drain into the supralevator abscess, prefer
ably in the intersphincteric space between the seton 
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and the remaining internal sphincter museIe. Once 
adequate drainage has been established, remove this 
drain as the heavy seton will prevent the lower 
portion of the wound from elosing prematurely. 
Parks does not remove these setons for at least 3 
months. It is often necessary to return the patient to 
the operating room 10-14 days following the initial 
operation to examine the situation carefully and to 
ascertain that no residual pocket of infection has 
remained undrained. Examination under anesthesia 
may be necessary on several occasions before com
plete healing has been achieved. In the majority of 
cases, after 3 or more months have passed, the 
supralevator infection will have healed completely, 
and it will not be necessary to divide the muscles 
enelosed in the seton. In these cases, simply remove 
the seton and permit the wound to heal spontane
ously. If after 3 - 4 mon ths there is lingering infection 
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Fig. 89-11. Extrasphincteric Fistulas 

in the upper reaches of the wound, it will be possible 
to divide the museIes contained in the seton because 
the long-standing fibrosis will not permit these 
museIes to retract significantly and they will gener
ally heal with restoration of fecal continence. 

Alternatively, an advancement ftap to elose the 
internat opening ofthe fistula may save these patients 
multiple operations. 

Extrasphincteric Fistula 
(Extremely Rare) 

Secondary to Transsphincteric Fistula 
In this unusual situation, a transsphincteric fistula, 
after entering the ischiorectal fossa, travels not only 
downward to the skin of the buttocks, but also in 
a cephalad direction, penetrating the levator dia
phragm into the pelvis, and then through the entire 
wall and mucosa ofthe rectum (Fig. 89-11). 1fthis 
fistula were to be completely laid open surgically, 
the entire internat and entire extern al sphincter 
together with part of the levator diaphragm would 
have to be divided. The result would be total fecal 
incontinence. The proper treatment here consists of 
a temporary diverting colostomy combined with a 
simple laying open of the portion of the fistula that 
extends from the midanal canal to the skin. After the 
defect in the rectum heals, the colostomy can be 
elosed. 

The extrasphincteric fistula mayaiso be treated 
by fashioning an advancement ftap, often without 
the necessity of performing a temporary colostomy. 

Secondary to Trauma 
A traumatic fistula may be caused by a foreign body 
penetrating the perineum, the levator ani muscle, 
and then the rectum. Also, a swallowed foreign 
body, such as a fish bone, may perforate the rectum 
above the anorectal ring and be forced through the 
levator diaphragm into the ischiorectal fossa. An 
infection in this space may then drain out through 
the skin of the perineum to form a complete extra
sphincteric fistula. In either case, treatment consists 
of removing any foreign body, establishing adequate 
drainage, and sometimes performing a temporary 
colostomy. It is not necessary to divide any sphincter 
museIe because the anal canal is not the cause ofthe 
patient's pathology. 

Secondary to Specific Anorectal Disease 
Conditions such as ulcerative colitis, Crohn's dis
ease, and carcinoma may produce unusual and 
bizarre fistulas in the anorectal area. These are not 
usually amenable to local surgery. The primary 
disease must be remedied, often requiring total 
proctectomy. 



Secondary to Pelvic Inflammation 
A diverticular abscess of the sigmoid colon or 
Crohn's disease ofthe terminal ileum or aperforated 
pelvic appendicitis may result in perforation of 
the levator diaphragm with the infection tracking 
downwards to the perineal skin. In making the 
proper diagnosis, performing an X-ray sinogram by 
injecting an aqueous iodinated contrast medium 
into the fistula may demonstrate its supralevator 
entrance into the rectum. Therapy in this type of 
fistula consists of eliminating the pelvic sepsis by 
abdominal surgery. There is no need to cut any of 
the anorectal sphincter musculature. 

Technical Hints in Performing 
Fistulotomy 
Position 
We prefer the prone position with the patient's hips 
elevated on a small pillow, with the patient under 
regional or local anesthesia with sedation. 

Exploration 
In accordance with Goodsall's ruIe, search the 
suspected area of the anal canal after inserting a 
Parks bivalve retractor. The internal opening should 
be located in a crypt near the dentate line, most 
often in the posterior commissure. If an internal 
opening has been identified, insert a probe to con
firm this fact. Then, insert a probe into the external 
orifice of the fistula. In a simple fistula, in which the 
probe goes direcdy into the internal orifice, simply 
make a scalpel incision dividing all of the tissues 
superficial to the probe. In this maneuver, a grooved 
directional probe is helpful. 

In complex fistulas the probe may not pass 
through the entire length ofthe track. In some cases 
gende maneuvering with various sizes of lacrimal 
probes may be helpful. If these maneuvers are not 
successful, Goldberg and associates suggest the in
jection of a dilute (1: 10) solution of methylene blue 
dye into the external orifice of the fistula. Then 
incise the tissues over a grooved director along that 
portion of the track that the probe enters easily. At 
this point it is generally easy to identify the probable 
location of the fistula's internal opening. For those 
fistulas in the posterior half of the anal canal, this 
opening will be located in the posterior commissure 
at the dentate line. If a patient has multiple fistulas, 
including a horseshoe fistula, the multiple tracks 
gene rally enter into a single posterior track that 
leads to an internal opening at the usual location 
in the posterior commissure of the anal canal. In 
patients with multiple complicated fistulas, Goldberg 
and associates recommend apreoperative fistula
gram X ray to help delineate the pathology. 
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Marsupialization 
In order to accelerate healing in cases where fistu
lotomy results in a large gaping wound, Goldberg 
and associates suggested that the wound be mar
supialized by suturing the outer walls of the laid
open fistula to the skin by means of a continuous 
absorbable suture. 

In any case, curet all of the granulation tissue 
away from the wall of the fistula that has been laid 
open. 

Postoperative Care 
Administer a bulk laxative such as Metamucil 
daily. For the first bowel movement, an additional 
stimulant, such as Senokot-S, 2 tablets, may be 
necessary. 

See that the patient begins a regular diet. 

For patients who have had operations for fairly 
simple fistulas, warm sitz baths, 2-3 times daily, 
may be initiated beginning on the first postoperative 
day, after which no gauze packing may be necessary. 

For patients who have complex fistulas, a light gen
eral anesthesia may be required for the removal 
of the first gauze packing on the 2nd or 3rd post
operative day. 

In the early postoperative period, check the wound 
every day or two to be sure that healing takes place 
in the depth of the wound before any of the more 
superficial tissues heal together. Later on, check the 
patient once or twice weekly. 
When a significant portion of the external sphincter 
has been divided, warn the patient that for the 
first week or so there will be some degree of fecal 
incontinence. 

In the case of the rare types of fistula with high 
extension and a deep wound, Parks and Stitz re
commend that the patient be taken to the operating 
room at intervals for careful examination under 
anesthesia. 

Perform a weekly anal digital examination and dila
tation, when necessary, in order to avoid an anal 
stenosis secondary to the fibrosis that takes place 
during the healing of a fistula. 

Postoperative Complications 
Urinary retention 

Postoperative hemorrhage 

Fecal incontinence 

Sepsis including cellulitis and recurrent abscess 

Recurrent fistula 

Thrombosis of external hemorrhoids 

Anal stenosis 
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90 Lateral Internal Sphincterotomy for 
Chronic Anal Fissure 

Concept: Pathogenesis and 
Treatment of Anal Fissure 
A typical anal fissure presents in its acute stage as a 
linear superficial tear, always distal to the dentate 
line and in 90% of cases in the posterior commissure 
of the anus. It is believed to result from the trauma 
of passing an inspissated stool. In the acute stage, 
conservative management aimed at softening the 
stool, combined with the local application of an 
anesthetic ointment and sitz baths, may reverse the 
pathology in less than a week's time. When the 
narrow linear fissure becomes chronic, it resembles 
an ulcer with slightly thickened sides, measuring 
perhaps 1-2 mm in thickness, and the fissure widens 
for a distance of3-6 mm. Characteristically, the base 
of a chronic anal fissure demonstrates transverse 
muscle fibers of the circular muscle that constitutes 
the internal sphincter. Further along in the develop
ment of a chronic anal fissure, a sentinel pile de
velops. This is an inflammatory thickening of the 
skin situated at the distal margin of the fissure. Once 
the anal fissure has ieached a chronic stage, it 
is theorized that spasm of the internal sphincter 
prevents healing, while at the same time the spasm 
produces the intense pain on defecation that consti
tutes the patient's chief complaint. 

In past years the surgical treatment for a chronic 
anal fissure consisted of excising the chronic ulcer 
together with a few millimeters of surrounding nor
mal tissue, combined with the division of some part 
ofthe internal sphincter in the posterior commissure. 
Ferguson divided only the superficial fibers of the 
distal margin of the internal sphincter and achieved 
excellent results with the ex cis ion technique. Other 
authors found that, perhaps because a deeper in
cis ion was made in the internal sphincter, a keyhole 
deformity occurred in the posterior commissure, 
causing annoying seepage of stool at the point of this 
deformity. Eisenhammer in 1959 suggested that this 
problem could be averted by placing the internal 
sphincterotomy in the lateral aspect of the anal 
canal. Comparative study by a number of authorities 
(Goligher; Abcarian) confirmed that the results of a 
lateral internal sphincterotomy are superior to the 
older techniques. Notaras developed the method 

of performing the lateral internal myotomy with a 
sharp cataract knife through a tiny incision in the 
perianal skin. 

When planning surgery for chronic anal fissure, 
be certain to rule out the possibility that this "fissure" 
may represent Crohn's disease, ulcerative colitis, 
or even a syphilitic chancre. Occasionally multiple 
fissures of the anus are caused by the trauma of anal 
sexual intercourse. None ofthese conditions requires 
a sphincterotomy. Be wary about diagnosing as a 
chronic anal fissure any lesion in an atypicallocation, 
i.e., other than the anterior or posterior midline of 
the anus. 

Indication 
Chronic anal fissure 

Preoperative Care 
Many patients with anal fissure will not tolerate a 
preoperative enema due to excessive pain. Con
sequently, a mild cathartic the night before operation 
constitutes the only preoperative care necessary. 

PitfaIIs and Danger Points 
Injury to external sphincter 

Inducing fecal incontinence by overly extensive 
sphincterotomy 

Bleeding, hematoma 

Operative Strategy 
Accurate identification of the lower bord er of the 
internal sphincter is essential to the successful com
pletion of an internal sphincterotomy. Placing a 
bivalved speculum (like a Parks retractor) into the 
anal canal and opening the speculum for a distance 
of about two fingerbreadths will place the internal 
sphincter on stretch. At this time palpation will 
discIose a distinct groove between the subcutaneous 
external sphincter and the lower border of the tense 
internal sphincter. Palpating this groove serves to 
identifY accurately the lower border of the internal 
sphincter. Optionally, the surgeon may make a 
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Fig.90-1 

radial incision through the mucosa directly over this 
area to identify visually the lower border of the 
internal sphincter, but we have not found this step to 
be necessary. 

Dentate lineT ...;...J .... J-

Internal phincter m. 

Fig.90-2 

Operative Technique 

Anesthesia 
Either a light general or a local anesthesia is satisfac
tory for this procedure. 

Closed Sphincterotomy 
Place the patient in the lithotomy position. (If local 
anesthesia is used, the prone position is also satisfac
tory.) Insert a Parks retractor with one blade placed 
in the anterior and the other in the posterior aspect 
ofthe anal canal. Open the retractor about two finger
breadths. Now, at the right or left lateral margin 
of the anal canal, palpate the groove between the 
internal and external sphincter. Once this has been 
clearly identified, insert a No. ll scalpel blade into 
this groove (Fig. 90-1). During this insertion 
keep the Rat portion of the blade parallel to the 
internal sphincter. When the blade has reached 
the level of the dentate li ne (about 1.5 cm), rotate the 
blade 90° so that its sharp edge rests against the in
ternal sphincter muscle (Fig. 90-2). Insert the left 
index finger into the anal canal opposite the scalpel 
blade. Then, with a gentle sawing motion transect 
the lower portion of the internal sphincter muscle. 
There is a gritty sensation while the internal sphin
cter is being transected, followed by a sudden "give" 
when the blade has reached the mucosa adjacent to 
the surgeon's left index finger. Remove the knife and 
palpate the area of the sphincterotomy with the left 
index finger. Any remaining muscle fibers will be 
ruptured by lateral press ure exerted by this finger. 
In the presence of bleeding, apply pressure to this 
area for at least 5 minutes. It rarely will be necessary 
to make an incision in the mucosa for the identifica
tion and coagulation of a bleeding point. 

An alternative method of performing the sub
cutaneous sphincterotomy is to insert a No. ll 
scalpel blade between the mucosa and the internal 
sphincter. Then turn the cutting edge ofthe blade so 
that it faces laterally and cut the sphincter in this 
fashion. This approach has the disadvantage of 
possibly lacerating the external sphincter if excessive 
press ure is applied to the blade. Do not suture the 
tiny incision in the anoderm. 

Open Sphincterotomy 
In this variation, a radial incision is made in the 
anoderm just distal to the dentate line and carried 
across the lower border of the internal sphincter in 
the midlateral portion of the anus. Then the lower 
border of the internal sphincter is identified as is 
the intersphincteric groove. The fibers of the in-



ternal sphincter have a whitish hue. Divide the lower 
portion of the internal sphincter up to a point level 
with the dentate line. Achieve hemostasis with the 
electrocautery, ifnecessary. The skin wound may be 
left open and a dressing applied. 

Removal of the Sentinel Pile 
If the patient has a sentinel pile more than a few 
millimeters in size, simply excise it with a scissors. 
Leave the skin defect unsutured. Nothing more elab
orate need be done for this condition. 

If, in addition to the chronic anal fissure, the 
patient has symptomatic internal hemorrhoids that 
require surgery, hemorrhoidectomy may be per
formed simultaneously with the lateral internal 
sphincterotomy. If the patient has large internal 
hemorrhoids, and hemorrhoidectomy is not per
formed simultaneously, then it is possible that a 
lateral internal sphincterotomy operation may in
duce prolapse of these hemorrhoids, but this is an 
unusual occurrence. 

Postoperative Care 

Apply a simple gauze dressing to the anus. Remove 
this the following morning. 

Discharge patients the same day. Generally, there 
is dramatic relief of the patient's pain promptly after 
sphincterotomy, which is performed in the ambula
tory surgical unit. 

Have the patient continue taking the bulk laxative 
(e.g., psyllium) which was initiated prior to surgery. 
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Add to this medication a stool soften er such as 
Surfak. 

Prescribe a mild analgesie in case the patient has 
so me discomfort in the operative site. 

Postoperative Complications 

Hematoma or bleeding (rare) 

Perianal abscess (rare) 

Flatus and fecal soiling. (Some patients complain 
that they have less control over the passage offiatus 
following sphincterotomy than they had before oper
ation, or they may have some fecal soiling of their 
underwear, but generally both these complaints are 
temporary and rarely last more than a few weeks.) 
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91 Anoplasty for Anal Stenosis 

Concept: Operations for 
Anal Stenosis 
Although most cases of anal stenosis appear to follow 
a previous hemorrhoidectomy, we have encountered 
a number of elderly patients, especially women, who 
developed this condition without having had any 
prior surgery. The etiology in these cases is not dear. 
However, in most cases of anal stenosis the stricture 
appears to be limited to the superficial layer of 
the anal canal without much involvement of the 
sphincter musculature. Because of this fact, it is not 
difficult to dissect the anoderm and rectal mucosa 
away from the musde, making enlargement of the 
anal orifice possible by the simple application of the 
Heineke-Mikulicz principle. We have been pleased 
with this technique except for severe cases. When 
marked fibrosis occurs, construct a sliding skin flap 
to fill in the defect. 

Indication 
Symptomatic fibrotic constriction of the anal canal 
not responsive to simple dilatation 

Preoperative Care 
Preoperative saline enema 

Pitfalls and Danger Points 
Fecal incontinence 

Slough of flap 

Inappropriate selection of patients 

Operative Strategy 
Some patients have a tubular stricture where the 
fibrosis involves not only the anoderm but also the 
mucosa and the anal sphincters. This type of con
dition, frequently following inflammatory bowel 
disease, is not susceptible to local surgery. In other 
cases of anal stenosis, elevating the anoderm and 
mucosa in the proper plane will succeed in freeing 
these tissues from the underlying musde and per
mitting the formation of sliding pedide flaps to resur-
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face the denuded anal canal subsequent to dilating 
the stenosis. 

Fecal incontinence is avoided by performing only 
a gradual dilatation of the anal canal to 2-3 finger
breadths and performing, when necessary, a lateral 
internal sphincterotomy. 

Patients with milder forms of anal stenosis may 
respond to a simple internal sphincterotomy, ifthere 
is no loss of anoderm. 

Operative Technique
Shding Mucosal FIap 

Incision 
With the patient under local or general anesthesia, 
in the prone position and the buttocks retracted 
laterally by means of adhesive tape, make an in
cision at 12 0' dock. This incision should extend from 
the dentate li ne outward into the anoderm for about 
1.5 cm, as weil as internally into the rectal mucosa 
for about 1.5 cm. This will result in a linear incision 
about 3 cm in length. Elevate the skin and mucosal 
flaps for about I to 1.5 cm to the right and to the left 
of the primary incision. Gently dilate the anus (Fig. 
91-1). 

Internat Sphincterotomy 
Insert the bivalved Parks or a Hill-Ferguson 
retractor into the anal canal after gently dilating the 
anus. Identify the groove between the external and 
internal sphincter musdes. If necessary, incise the 
distal portion of the internal sphincter musde, no 
higher than the dentate line (Fig. 91-2). This 
should permit dilatation of the anus to a width of 
2-3 fingers. 

Advancing the Mucosa 
Complete the elevation of the flap of rectal mucosa. 
Then advance the mucosa so that it can be sutured 
circumferentially to the sphincter musde (Fig. 
91-3). This suture line should fix the rectal mucosa 
near the normal location of the dentate line. 
Advancing the mucosa too far will result in an 
ectropion with annoying chronic mucus secretion in 
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Fig.91-1 

Fig.91-2 

Fig.91-3 
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Fig.91-4 

Fig.91-5 

the perianal region. Use fine chromic catgut or PG 
for the suture material. It is not necessary to insert 
any sutures into the perianal skin. In a few cases of 
severe stenosis it may be necessary to repeat this 
process and create a mucosal ftap at 6 o'clock (Figs. 
91-4 and 91-5). 

Hemostasis should be complete following the use 
of accurate electrocoagulation and fine ligatures. 
Insert a small Gelfoam pack into the anal canal. 

Operative Technique
Shding Anoderm Flap 
Incision 
After gently dilating the anus so that a small Hill
Ferguson speculum may be inserted into the anal 
canal, make a vertical incision at the posterior 
commissure, beginning at the dentate line and ex
tending upward in the rectal mucosa for a distance 



Fig.91-6 

of about 1.5 cm. Then make a "Y" extension of this 
incision on to the anoderm as in Fig. 91-6. Be 
certain that the two limbs of the incision in the 
anoderm are separated by an angle of at least 90° 
(angle A in Fig. 91-7a). Now by sharp dissection, 
gently elevate the skin and mucosal flaps for a 
distance of about 1-2 cm. Take special ca re not to 
injure the delicate anoderm during the dissection. 
When the dissection has been completed, it will be 
possible to advance point A on the anoderm to point 
Bon the mucosa (Fig. 91-7b) without tension. 

Internat Sphincterotomy 
In most cases enlarging the anal canal will require 
division of the distal portion of the internal sphincter 
muscle. This may be performed through the same 
incision at the posterior commissure. Insert a sharp 
scalpel blade in the groove between the internal 
and external sphincter muscles. Divide the distal 
1.0-1 .5 cm of the internal sphincter. Then dilate the 
anal canal to a width of 2-3 fingers. 

Fig.91-7a 
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B B 
Fig.91-7b 

Advancing the Anoderm 
Using continuous sutures of 5-0 atraumatic Vicryl, 
advance the flap of anoderm so that point A meets 
point B (Fig. 91-7b and Fig. 91-8) and suture the 
anoderm to the mucosa with a continuous suture 
that catches a bit ofthe underlying sphincter muscle. 
When the suture line has been completed, the orig
inal "Y" incision in the posterior commissure will 

Fig.91-8 
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Fig.91-9 

resemble the "V" as illustrated in Fig. 91- 7b and 
Fig. 91-9. Insert a small Gelfoam pack into the 
anal canal. 

Postoperative Care 

Remove the gauze dressings from the anal wound. It 
is not necessary to mobilize the Gelfoam because it 
will te nd to dissolve in the sitz baths that the patient 
should initiate 2 or 3 times daily on the day following 
the operation. 

Regular Diet 
Mineral oil (45 ml) nightly for the first 2 or 3 days. 
Thereafter a bulk laxative, such as Metamucil, is 
prescribed for the remainder of the postoperative 
period. 

Discontinue all intravenous fluids in the recovery 
room if there has been no postanesthesia compli
cation. This will reduce the incidence of postopera
tive urinary retention. 

Postoperative Complications 

Urinary retention 

Hematoma 

Anal ulcer and wound infection (quite rare) 



92 Operation for Rectal Prolapse 
(Thiersch) 

Concept: When to Perform a 
Thiersch Operation 
Prolapse of the rectum is, in fact, a form of intus
susception with the proximal rectum and the sigmoid 
colon sliding through the anal canal to the outside. 
The concept behind the Thiersch operation is to 
prevent this intussusception by narrowing the dia
meter of the anal canal. This may be accomplished 
by encircling the anal sphincters with a heavy No. 20 
SWG silver wire. By tying the encircling ligature 
with sufficient tension, intussusception and prolapse 
is prevented. Unfortunately, in patients who have 
large prolapses the wire either breaks, producing a 
recurrence of the prolapse, or the wire cuts through 
the tissues, causing an infection (Goligher). In the 
latter case the wire must be removed. It is uncom
mon for the wire repairs to last more than 1-2 years 
subsequent to operation. 

In an attempt to prolong the successful result of 
the Thiersch operation, surgeons have used materials 
other than silver wire for the encircling ligature, 
such as heavy nylon, stainless steel wire, or strips of 
synthetic fabric, such as Prolene mesh. Lomas and 
Cooperman have used a four-ply strip of Marlex 
mesh 1.5 cm wide to encircle the anal canal in 50 pa
tients with excellent results in 47. Labow and asso
ciates use a Dacron-impregnated Silastic sheet (Dow 
Corning No. 501-7) because it has the advantage 
of elasticity. This modification of the Thiersch oper
ation appears to us to be the method of choice. The 
great advantage of the Thiersch operation is its basic 
simplicity. It can be performed rapidly with minimal 
risk even in patients who suffer from serious con
current disease. For good-risk patients, the Ripstein 
operation, described in Chap. 52, has a superior 
record of successful long-term follow-up, or for 
patients with severe constipation, a sigmoid colon 
resection. 

Indications 

The Thiersch operation is indicated in poor-risk 
patients who have prolapse of the full thickness of 
rectum. (See Chap. 52.) 

Preoperative Care 
Sigmoidoscopy: barium colon enema 

Since many patients with rectal prolapse suffer from 
severe constipation, cleanse the colon over aperiod 
of a few days with cathartics and enemas. Initiate 
an antibiotic bowel preparation 18 ho urs prior to 
scheduled operation, as for colon resection. (See 
Chap. 34.) 

Pitfalls and Danger Points 

Tying the encircling band too tight so that it causes 
obstruction 

W ound infection 

Injury to vagina or rectum 

Fecal impaction 

Operative Strategy 

Selecting Proper Suture or Banding 
Material 
Lomas and Cooperman recommend that the anal 
canal be encircled by a four-ply 1ayer of polypro
pylene mesh. Since the band is 1.5 cm in width, the 
iikelihood that it will cut through the tissues is 
minimized. Labow and associates use a Dacron
impregnated Silastic sheet (Dow Corning No. 501-7) 
because it has the advantage of elasticity. 

Achieving Proper Tension of the 
Encircling Band 
Although some surgeons advocate that the encir
cling band be adjusted to fit snugly around a Hegar 
dilator, we have not found this technique to be 
satisfactory. If the surgeon will insert an index finger 
into the anal canal and have his assistant adjust 
the tension of the encircling band so that it fits 
snugly around the index finger, proper tension can 
be achieved. If the band is too loose, prolapse will 
not be prevented. 
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Fig. 92-1 

Placing the Encircling Band 
In order to avoid erosion of the synthetic mesh 
through the skin, it is important that the encircling 
band be placed around the anal canal approximately 
at its midpoint. 

Fig. 92-2 

Operative Technique-Thiersch 
Procedure U sing Mesh 

Fabricating the Encircling 
BandofMesh 
Although Lomas and Cooperman prefer Marlex 
mesh, we believe that Dacron-impregnated Silastic 
mesh is preferable because of its elasticity. Cut a 
rectangle of Silastic mesh 1.5 x 20 cm. Cut the strip 
so that it is elastic along its longitudinal axis. While 
Fig. 92-1 and subsequent drawings illustrate 
Lomas and Cooperman's technique using a tight roll 
of Marlex, we now usc a I.S-cm strip of elasticized 
Silastic. Except for the nature of the mesh, the sur
gical technique is unchanged. 

Incision and Position 
This operation may be done with the patient in 
either the prone jackknife or the lithotomy position, 
under general or regional anesthesia. We prefer the 
prone position. Make a 2-cm radial incision at 10 
o'clock starting at the lateral border of the anal 
sphincter muscle and continue laterally. Make a 
similar incision at 4 o'clock. Make each incision 
about 2.5 cm deep. 

Inserting the Mesh Band 
Insert a large curved Kelly hemostat or a large right
angled clamp into the incision at 4 o'clock and 
gently pass the instrument around the external 
sphincter muscles so that it emerges from the in
cision at 10 o'clock. Insert one end of the mesh strip 
into the jaws of the hemostat and draw the mesh 
through the upper incision and extract it from the 
incision at 4 0' clock. Then pass the hemostat through 
the 10 o'clock incision around the other half of the 
circumference ofthe anal canal until it emerges from 
the 4 o'clock incision. Insert the end ofthe mesh into 
the jaws of the hemostat and draw the hemostat 
back along this path (Fig. 92-2) so that it delivers 
the end of the mesh band into the posterior incision. 
At this time the entire anal canal has been encircled 
by the band of mesh and both ends protrude through 
the posterior incision. In this manipulation be care
ful not to penetrate the vagina or the anterior rectal 
wall. Also, do not permit the mesh to become twisted 
during its passage around the anal canal. Keep the 
band flat. 

Adjusting Tension 
Apply a second sterile glove on top of the previous 
glove on the left hand. Insert the left index finger 
into the anal canal. Apply a hemostat to each end of 



the encircling band. Ask the assistant to gradually 
increase the tension by overlapping the two ends of 
mesh. When the band feels snug around the index 
finger, ask the assistant to insert a 2-0 Prolene 
suture to maintain this tension. After the suture 
has been inserted, recheck the tension of the band. 
Then remove the index finger and remove the con
taminated glove. Insert several additional 2-0 
Prolene interrupted sutures or a row ofT A-55 staples 
to approximate the two ends of the mesh and 
amputate the excess length of the mesh band. The 
patient should now have a 1.5-cm-wide band of 
mesh encircling the external sphincter muscles at the 
midpoint of the anal canal with sufficient tension to 
be snug around an index finger in the rectum (Fig. 
92-3) . 

Closure 
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Irrigate both incisions thoroughly with a dilute anti- Fig. 92-3 
biotic solution. Close the deep perirectal fat with 
interrupted 4-0 PG interrupted sutures in both 
incisions. Close the skin with interrupted or con
tinuous subcuticular sutures of the same material 
(Fig. 94-4). Apply collodion over each incision. 

Postoperative Care 

Perioperative antibiotics 

Prescribe a bulk-forming laxative like Metamucil, 
plus any additional cathartic that may be necessary 
to prevent fecal impaction. Periodic Fleet's enemas 
may be required. 

Initiate sitz baths after each bowel movement and 
two additional times daily for the first 10 days. 

Postoperative Complications 

If the patient develops a wound infection, it may not 
be necessary to remove the band. First, open the 
incision to obtain adequate drainage and treat the 
patient with antibiotics. If the infection heals, it will 
not be necessary to remove the foreign body. 

Some patients may experience perineal pain fol
lowing surgery. This usually improves in time. lethe 
pain is severe and unrelenting, removal of the mesh 
is required. If the removal of the mesh can be 
postponed for 4 to 6 months, there may be enough 
residual perirectal fibrosis to prevent recurrence of 
the prolapse. 

Fig. 92-4 
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93 Operations for Pilonidal Disease 

Concept: Pathogenesis and 
SelectIon of Optimal Operation 

In past decades it was thought that a pilonidal sinus 
was the result of a congenital remnant of epithelium 
or an invagination of skin. The presence of hair in 
the pilonidal cyst was explained by the persistence of 
hair follieles in the invaginated epithelium. If this 
hypothesis were true, corrective surgery would re
quire a complete excision of the congenital lesion. 
Consequently, wide excision of a large elliptical seg
ment of skin down to the post-sacral fascia was 
advocated. This often left a large skin defect which 
could not be elosed per primam. Consequently, 
complicated operations, such as sliding flaps of 
gluteal museIe or broad-based sliding skin flaps, 
were devised to elose the defect. Despite the exten
sive surgery, primary healing was not uniformly 
achieved, and recurrences were not uncommon. If 
the wound was left open after a radical excision, 
healing by granulation tissue and contraction often 
required 6-12 months. 

Evidence against the congenital theory is the fact 
that in 90% or more of cases, a pilonidal cyst or 
sinus is lined by dense fibrous tissue, and no epi
thelium or hair follieles can be identified (Patey 
and Scarff). Rather than resulting from a congen
ital remnant, it appears much more likely that the 
pilonidal sinus is an acquired disease. One mech
anism, especially in the hirsute male, is the penetra
tion of the skin by hairs in the midgluteal eleft. This 
apparently can take place when twisted hair is stimu
lated by the rolling action of the buttocks during the 
process of walking, resulting in a drilling action that 
permits the hair to penetrate the skin. When the hair 
accumulates in the subcutaneous fat, it acts as a 
foreign body. When the area has been contaminated 
by bacteria, chronic recurrent infection, abscess 
formation, and persistent drainage is perpetuated 
by the presence of the foreign body (hair). This 
theory ofpathogenesis easily explains the presence of 
pilonidal sinuses in the interdigital elefts of barbers. 

Whether or not the hypo thesis that the entry of 
hair beneath the skin explains the origin of pilonidal 
disease, it is certainly true that the entry of hair into 
the healing wound following excision of a pilonidal 
cyst is a common cause of a recurrence. 

772 

After a histological study of excised pilonidal 
specimens, Bascom came to the conelusion that 
almost all pilonidal disease begins with an infected 
hair folliele in the midgluteal eleft. The infection 
follows the ocelusion of the folliele's orifice with 
keratin. Then the infection ruptures through the 
deep side of the folliele into the subcutaneous fat, 
creating a pilonidal abscess. If this is avirulent 
infection, an acute abscess becomes the presenting 
complaint of the patient. In other cases a chronic 
pilonidal abscess with intermittent purulent drain
age may occur. Eventually the abscess burrows 
laterally, forming additional sinuses. Based on this 
hypothesis of pilonidal pathogenesis, Bascom has 
designed a therapy based on local excision of each of 
the dilated hair follicles (sinus pits) located in the 
midgluteal eleft. These are left unsutured. Drainage 
of the pilonidal cyst or sinus is then accomplished by 
a lateral incision. Granulation tissue and hair is care
fully evacuated through this lateral incision. Bascom 
performs this surgery under local anesthesia on 
an ambulatory outpatient basis. He never performs 
definitive surgery in the presence of an acute abscess. 
Rather, the acute abscess is drained through a lateral 
incision and the definitive operation performed 5- 7 
days later. Bascom treated 50 consecutive cases by 
these principles. The mean disability was no more 
than 1 day. Average time for complete healing ofthe 
wounds was 3 weeks. After 24 months' follow-up, 
recurrence was noted in 8%. Each recurrence was 
healed within 3 weeks after similar outpatient sur
gery. There were no second recurrences. The prin
ciple of avoiding a midline incision, one that is 
notoriously slow to heal, appears to be an important 
contribution to conservative surgery for pilonida: 
disease. 

When a patient has a midline chronic sinus fol
lowing the rupture of an infected folliele into the 
deep fat, hair is sucked into the depth of the sinus. 
The presence of loose hair in the midgluteal eleft is 
due to inadequate hygiene. When the patient is in a 
sitting position the pi!onidal cyst is collapsed, but 
when the patient assumes the erect position, air and 
loose hair are sucked· into the sinus as the cavity 
reforms when the overlying skin is no longer pressed 
against the sacrum. 

Although none of these theories completely ex-



plains all of the manifestations of pilonidal disease, 
the evidenee against the eongenital nature of this 
eondition eneourages the trend towards eonservatism 
in therapy. I t is not neeessary to perform radieal 
excision to eure a pilonidal sinus. In the presence of 
ehronie infection, eonservative exeision of a narrow 
strip of skin will unroof the pilonidal cyst, will also 
eliminate the pits, and will permit the surgeon to 
remove all ofthe hair and chronic granulation tissue. 
This leaves behind the fibrous base of the pilonidal 
eyst. Healing of the defeet ean be aeeeierated if the 
opening is marsupialized by suturing the skin to the 
cut edge of the cyst. As the fibrous tissue contraets, 
the skin edges will be brought into approximation, 
gene rally within aperiod of 3-6 weeks. During 
this time, eareful cleansing of the area and weekly 
shaving of the skin around the eyst will prevent the 
ingress of hair into the healing wound. Abramson 
has reported excellent results with this method. 

Excision of pilonidal disease with primary suture 
of the skin is an operation that can be suecessfully 
accomplished only in carefully seleeted patients. 
Operation must be done at a time when infeetion 
is quieseent. The ideal patient for this operation 
will not have more than one lateral sinus traet. 
Preferably, the entire diseased area ean be encom
passed by excising a width of no more than 
1.0-1.5 cm of skin and underlying fat. Plan the 
operation so that the dissection encompasses the 
pilonidal sinus traet without entering into the dis
eased area. If this can be aeeomplished by a conser
vative excision, then the resulting defeet ean be 
reeonstructed by suturing the fat in one layer and 
the skin in a seeond layer without excessive tension. 
Simply suturing the skin together and leaving a large 
subcutaneous empty space will often result in post
operative infeetion. Similarly, closures that require 
large retention sutures to be tied under tension 
will also lead to an unacceptable number of wound 
failures. When a primarily sutured pilonidal wound 
develops a seeondary wound infeetion that requires 
open drainage, the time required for eventual healing 
will be much longer than if a simple marsupialization 
operation were performed in the first instanee. Con
sequently, good judgment will restriet primary su
ture to those patients in whom primary healing ean 
be assured. Holm and Hulten noted primary healing 
in 94% of 48 operations by this method. 

Indication 
Reeurrent symptoms ofpain, swelling, and purulent 
drainage 

Pitfalls and Danger Points 
U nnecessarily radical excision 

Operative Strategy 
Acute Pilonidal Abscess 
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If an adequate incision can be made, and all of the 
granulation tissue and hair removed from the cavity, 
a eure may be aeeomplished in a number ofpatients 
with aeute abseesses. 

Marsupialization 
In this procedure a narrow elliptical incision is made 
unroofing the length of the pilonidal eavity. Do not 
excise any signifieant width ofthe overlying skin but 
only enough to remove the sinus pits. 1fthis is accom
plished, one can approximate the lateral margin of 
the pilonidal eyst wall to the subeuticular layer of 
the skin with interrupted sutures. At the conclusion 
of this procedure, there should be no subcutaneous 
fat visible in the wound. Healing of exposed sub
cutaneous fat tends to be very slow. On the other 
hand, the fibrous tissue lining the pilonidal cyst 
tends to contraet fairly rapidly. This produces ap
proximation of the marsupialized edges of skin during 
aperiod of only several weeks. There is no necessity 
to exeise a width of skin more than 0.8-1.0 cm. 
Conservative skin excision is followed by more rapid 
healing. Of course, all granulation tissue and hair 
must be curetted away from the fibrous lining of the 
pilonidal eyst. 

Excision with Primary Suture 
Sueeessful accomplishment of primary healing re
quires that the pilonidal eyst be encompassed by the 
excision of a narrow strip of skin including the sinus 
pits and a patch of subcutaneous fat not much more 
than 1 cm in width. If this ean be achieved without 
entering the cyst, closing the relatively shallow and 
narrow wound will not be diffieult. Perform the dis
seetion with the electroeautery because hemostasis 
must be perfeet if the surgeon is to be certain that he 
has not transected so me part of the pilonidal sinus 
resulting in an ineomplete excision of the eyst and 
possible contamination of the wound. If this teeh
nique has been suecessfully aeeomplished, the post
operative convalescence is quite short. 

It is not necessary to earry the dissection down -t~ 
the sacroeoecygeal ligaments in order to ass ure the 
successful elimination of the pilonidal disease. In 
essence, the surgeon is simply excising a chronie 
granuloma surrounded by a fibrous eapsule and 
covered by a strip of skin eontaining the pits that 
eonstituted the original portal of entry of infection 
and hair into the abseess. For primary excision, the 
operation should be timed so me months after an 
episode of acute infection so that the bacterial con
tent of the pilonidal complex is minimal. Primary 



774 Operations for Pilonidal Disease 

{ 

Fig. 93-1 

Fig.93-2 

healing following this excision will require that 
the surgeon achieve the principles of good wound 
architecture. If a large segment of subcutaneous fat 
is excised, simply approximating the skin over a 
large dead space may result in temporary healing in 
the absence of bacteria, but eventually the wound is 
likely to separate. Unless the surgeon is willing to 
construct extensive sliding skin flaps or a Z-plasty, 
the operation of excision with primary elosure should 
be restricted to those cases in whom wide excision is 
not necessary. 

Operative Technique 
Acute Pilonidal Abscess 
Although it is possible und er local anesthesia to 
excise the midline sinus pits, and to evacuate the pus 
and hair through this incision, often the abscess 
points in an area away from the gluteal eleft and 
complete extraction of the hair will prove to be too 
painful to the patient. Consequently, in most cases, 
evacuate the pus during the initial drainage pro
cedure and postpone a definitive operation until the 
infection has subsided. 

Infiltrate the skin overlying the abscess with 1% 
lidocaine containing 1: 200,000 epinephrine. Make 
a scalpel incision of sufficient size to evacuate the 
pus and necrotic material. Whenever possible, avoid 
making the incision in the midline. If it is possible 
to extract the loose hair in the abscess, do so. Other
wise, simply insert loose gauze packing. 

Marsupialization Operation 
This operation, first described by Buie in 1944, 
begins with the insertion of a probe or grooved di
rector into the sinus. Then incise the skin overlying 
the probe with a scalpel. Do not carry the incision 
beyond the confines of the pilonidal cyst. If the 
patient has a tract leading in a lateral direction, 
insert the probe into the lateral sinus and incise the 
skin over it. N ow excise no more than 1-3 cm of the 
skin edges on each side to inelude the epithelium of 
all of the sinus pits along the edge of the skin wound 
(Fig. 93 -1). This will expose a narrow band of 
subcutaneous fat between the lateral margins of 
the pilonidal cyst and the epithelium of the skin. 
Achieve complete hemostasis by carefully electro
coagulating each bleeding point. 

Upon unroofing the pilonidal cyst, remove all 
granulation tissue and hair, if present, by using dry 
gauze, the back of a scalpel handle, or a large curet 
to wipe elean the posterior wall of the cyst (Fig. 
93-2). 

Then approximate the subcuticular level of the 
skin to the lateral margin of the pilonidal cyst with 



Fig.93-3 

interrupted sutures of 3-0 ar 4-0 PG (Fig. 93-3). 
Ideally, at the conclusion ofthis procedure there will 
be a fairly flat wound consisting of skin attached 
to the fibrous posterior wall of the pilonidal cyst, 
with no subcutaneous fat being anywhere visible. 
In the quite rare situation where the pilonidal cyst 
wall is covered by squamous epithelium, the mar
supialization operation will be just as effective as in 
the great majority of cases where the wall consists 
only of fibrous tissue. 

We usually perform this operation with the patient 
in the prone position with the buttocks retracted 
laterally by adhesive straps under local anesthesia 
as Abramson advocates for his modification of the 
marsupialization operation. 

Pilonidal Excision with 
Primary Suture 
Use either caudal; general, or local field block an es
thesia. PI ace the patient in the prone position with a 
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Apply adhesive strapping to each buttock and re
tract each in a lateral direction by attaching the ad
hesive tape to the operating table. Before scrubbing, 
in preparation far the surgery, insert a sterile probe 
into the pilonidal sinus and gently explore the 
dimensions of the underlying cavity in order to 
confirm the fact that it is not too large for excision 
and primary suture. 

After shaving, cleansing, and preparing the area 
with an iodophor solution, make an elliptical incision 
only of sufficient length and width to encompass the 
underlying pilonidal sinus and the sinus pits in the 
gluteal cleft (see Fig. 93-1). In properly selected 
patients, this will require the excision of a strip of 
skin no more than 1.0-1.5 cm in width. Deepen the 
incision on each side of the pilonidal sinus (Fig. 
93-4). Use the electrocoagulatar for the dissection 
to achieve complete hemostasis. Otherwise, the pres
ence of blood will prevent the accurate visualization 
that is necessary to avoid entering one of the poten
tially infected pilonidal tracts. Dissect the specimen 

pillow under the hips and the legs slightly flexed. Fig. 93-4 
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Fig.93-5 

away from the underlying fat without exposing the 
sacrococcygeal periosteum or ligaments. Remove the 
specimen and check for complete hemostasis. The 
specimen should not measure more than 5 X 1.5 X 

1.5 cm in size. This makes it possible to approximate 
the subcutaneous fat with interrupted 3-0 or 4-0 
PG sutures without tension (Fig. 93-5). Insert 
interrupted subcuticular sutures of 4-0 PG (Fig. 
93-6) or elose the skin with interrupted nylon ver
tical mattress sutures. Avoid leaving any dead space 
in the incision. If at some point in the operation 
the pilonidal cyst has been inadvertently opened, 
irrigate the wound with a dilute antibiotic solution 
and complete the operation as planned unless frank 
pus has filled the wound. In the latter case, simply 
leave the wound open and insert gauze packing 
without any sutures. Primary elosure requires the 
patient to remain inactive to encourage pnmary 
healing. 

Excision of Sinus Pits with 
Lateral Drainage 
In Bascom's modification ofLord and Millar's oper-

Fig. 93-6 

the midgluteal eleft. This may be accomplished with 
a pointed No. 11 scalpel blade (Fig. 93-8a), or 
with the dermatologist's round skin biopsy punches. 
These are available in diameters as large as 5 mm. 
They simply represent cork borers whose ends have 
been sharpened to a cutting edge. Most of the pits 
are simply epithelial tubes going down toward the 
pilonidal cyst for a distance of a few millimeters. 
Leave unsutured the resulting wounds from the pit 
eXClSlOns. 

\ 
\ 

ation, only the sinus pits (Fig. 93-7) are excised in Fig. 93-7 



Insert a probe into the underlying pilonidal cavity 
to determine its dimensions. Then make a vertical 
incision parallel to the long axis of the pilonidal 
cavity. Make this incision about 1.5 cm lateral to the 
midgluteal eleft (Fig. 93-8b). Open the pilonidal 
cyst through this incision. Curet out all of the granu
lation tissue and hair. Achieve complete hemostasis 
with the electrocoagulator. A peanut gauze dissector 
is also useful in this step. Bascom does not insert 
any drains or packing. Occasionally three or more 
enlarged follieles (pits) are so elose together in 
the midgluteal eleft that individual excision of each 
folliele is impossible. In this case Bascom simply 
excises a narrow strip of skin encompassing all of the 
pits. If the skin defect in the eleft exceeds 7 mm, he 
sutures it elosed. The lateral incision is always left 
open. In patients who have lateral extensions oftheir 
pilonidal disease, each lateral sinus pit is excised. 

Bascom found that occasionally there was an 
ingrowth of dermal epithelium into the subcuta
neous fat forming an epithelial tube resembling a 
thyroglossal duct remnant. These resemble pieces 
of macaroni, and Bascom advises excising these 
epithelial tubes through the lateral incision. 

Postoperative Care 

Following the drainage of an acute pilonidal abscess, 
remove the gauze packing the next day and have the 
patient shower daily in order to keep the gluteal eleft 
elean and free of any loose hair. 

Shave the skin for a distance of about 5 cm around 
the midgluteal eleft weekly. In some cases it is 
possible to use a depilatory cream to achieve the 
same result. Otherwise, hair will find its way into the 
pilonidal cavity and act as a foreign body, initiating 
a recurrence of infection. 

Following excision and primary suture, remove the 
gauze dressing on the 2nd day and leave the wound 
exposed. Initiate daily showering especially after 
each bowel movement. Observe the patient elosely 2 
or 3 times a week in the office. If evidence of a 
localized wound infection appears, open this area of 
the wound and administer appropriate antibiotics, 
treating the condition in the same way as you would 
treat an infection in an abdominal incision. If the 
infection is extensive, it is necessary to lay open 
the entire incision. With good wound architecture, 
infection will be uncommon. Also, shave or apply a 
depilatory cream to the area of the midgluteal eleft 
for the first two or three postoperative weeks or until 
the wound is completely healed. 

If the patient has undergone pit excision and lateral 
drainage, postoperative care is limited to daily showers 
and weekly observation by the surgeon to remove 

Postoperative Complications 777 

Fig.93-8b 

Fig. 93-8a 

any hairs that may have invaded the wound. Bascom 
applies Monsel's solution to granulation tissue. All 
of his patients have been operated upon as am
bulatory outpatients. 

No matter what the operative procedure, patients 
with pilonidal disease require instruction to always 
avoid the accumulation of loose hair in the mid
gluteal eleft. Daily showering with special attention 
to eleaning this area should prevent recurrence. 

Postoperative Complications 

Infection may follow the primary suture operation. 
Hemorrhage has been reported in the series de

scribed by Lamke, Larsson, and Nylen. Of the 
patients treated by wide excision and packing, 
10% experienced postoperative hemorrhage re
quiring blood transfusion and reoperation. This 
complication is easily preventable by meticulous 
electrocoagulation of each bleeding point in the 
operating room. It is rare following primary suture 
or marsupialization operations. 

In patients followed for a number ofyears, recur
rence ofpilonidal disease seems to take place in 15% 
of cases whether treated by primary suture, excision 
and packing, or marsupialization. Goligher no ted 
that even the radical excision operation did not see m 
to prevent recurrence. Consequently, it appears that 
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in most cases recurrence is caused by poor hygiene 
permitting hair to drill its way into the skin of the 
midgluteal cleft, rather than inadequate surgery. 
Most recurrences are in the midline. 

There may be a failure to heal. Some patients, 
especially those who have had a radical excision of 
pilonidal disease which leaves a large midline defect 
bounded by sacrococcygeal periosteum in its depths 
and subcutaneous fat around its perimeter, may 
sometimes end ure failure of healing for aperiod as 
long as 2 years (Bascom). In some cases this is 
due to inadequate postoperative ca re in which the 
bridging of unhealed cavities has taken place, or in 
which loose hair has found its way into the cavity 
and produced reinfection. Occasionally, even when 
postoperative care is conscientious in these patients, 
there appears to be a cessation of the continuing 
fibrous contracture that should bring the lips of the 
wound together over aperiod of time. Bascom states 
that the preferred treatment is to unroof the wound 
widely followed by packing it with cotton saturated 
with Monsel's solution once or twice weekly. The 
patient is permitted to bathe with the packing in 
place. Because these midline wounds may occasion
ally take one or more years to heal, Bascom strongly 

recommends lateral incisions for pilonidal operations 
and claims never to have had the problem of delayed 
healing in his experience with the lateral incision. 
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94 Inguinal and Pelvic 
Lymphadenectomy 

Concept: When to Perform 
Inguinal and Pelvic 
Lymphadenectomy (See also Chap. 
56.) 

Groin lymphadenectomy is comprised of two sepa
rate lymph node groups: inguinal and pelvic. The 
inguinal nodes are located in the femoral triangle, 
based on the inguinal ligament with its apex form~d 
by the crossing of the adductor longus and the 
sartorius muscles. The pelvic component of the dis
section includes the lymph nodes in a triangular area 
whose apex is formed by the bifurcation of the 
common iliac artery and whose base is essentially 
the fascia over the obturator foramen. If the inguinal 
lymphadenectomy specimen is negative for me
tastases from the primary malignant melanoma or 
epidermoid carcinoma of the skin of the extremities 
or lower trunk, performing the pelvic dissection is 
probably unnecessary because the incidence of posi
tive nodes will then be less than 5% (Holmes et al.). 

For primary carcinoma of the external genitalia, 
the vulva, or the vagina, often a combined excision 
of the primary lesion together with bilateral inguinal 
lymphadenectomy is carried out. When a patient 
has a primary epidermoid carcinoma of the anus 
that is accompanied by metastatic lymph nodes in 
the groin, radicallymphadenectomy does not appear 
to influence prognosis and is therefore not indicated. 
Patients who have epidermoid carcinoma ofthe skin, 
in general, are not subjected to prophylactic groin 
lymphadenectomy, but rather the node dissection is 
postponed until a suspicious node is palpated. As 
discussed in Chap. 56, for patients with malignant 
melanomas 1.5 mm or more in thickness, pro
phylactic lymphadenectomy is warranted. If a 
patient has a melanoma of the trunk in the midline 
or within 2 cm of the midline, tumor emboli may 
metastasize either to the ipsilateral or the contra
lateral groin or axilla. 

Indications 

Metastatic involvement of inguinal lymph nodes 
secondary to malignant melanoma or epidermoid 

carcinoma of the skin of the lower extremity, the 
lower trunk, or the external genitalia. 

Preoperative Care 

Administer perioperative systemic antibiotics. 

Prior to hospitalization, have the patient's lower 
extremity measured for a fitted elastic stocking to 
cover the area from the toes to the upper thigh (e.g., 
Jobst). 

Check for distant metastases by performing chest 
X ray and CT liver scan. 

Pitfalls and Danger Points 

Impairing the viability of the skin flaps 

Injuring the iliofemoral artery or vein, or the femoral 
nerve and its branches 

Operative Strategy 
Preserving Skin Viability 
Traditionally, surgeons have used a vertical elliptical 
incision centered on the femoral vessels and have 
emphasized a wide dissection of thin skin flaps. 
This often led to areas of necrosis in the dissected 
skin. Delayed healing by secondary intention will 
then cause some degree of subacute cellulitis and 
occlusion of collaterallymphatic pathways, thus in
creasing the incidence or severity of postoperative 
lymphedema of the extremity. It is not necessary to 
dissect the skin flaps beyond the confines of the 
femoral triangle. The less the dissection, the less the 
impairment of blood supply to the skin flaps. Also, 
we agree with Holmes and associates that a primarily 
oblique skin incision along the inguinal crease is less 
prone to loss of viability than is the vertical type of 
incision. 

Exposing the I1iac Region 
In exposing the region of the iliac vessels for a pelvic 
lymphadenectomy, two approach es have commonly 
been employed. One involves vertical division of the 
inguinal ligament along the line of the iliofemoral 
vein with later resuturing of this ligament and the 
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floor of the inguinal canal. In so me patients the 
suture line is insecure and this results in a hernia. 
Also, patients in whom this approach is employed 
appear to have an increased number of skin com
plications. An alternative approach to the pelvis 
for iliac Iymphadenectomy is to perform a second 
incision in the lower abdomen parallel to and about 
3-4 cm cephalad to the inguinal ligament. After this 
incision has been carried through the transversalis 
fascia, the peritoneal sac is retracted upward to 
expose the iliac vessels and their adjacent fat and 
Iymph nodes. Exposure by this approach is adequate 
and closing the incision is simple. 

Operative Technique 
Incision and Exposure 
Position the lower extremity so that the thigh is 
mildly abducted and flexed as weil as being exter
nally rotated. Support the leg in this position by a 
firm pillow or sandbag. 

Start the incision 2-3 cm cephalad and medial to 
the anterior superior spine of the ilium. Continue 
caudally to a point 1-2 cm below the inguinal crease. 
Continue along the inguinal crease in a medial direc
tion until the femoral vein has been reached. At this 
point curve the incision gently in a caudal direction 
for about 5 cm as noted in Fig. 94-1. Elevate the 
cephalad skin flap with rake retractors. Use either 
the electrocautery with a low cutting current or a 
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scalpel to dissect the skin flap in a superior direction 
in a plane that leaves 4-5 mm of subcutaneous fat 
on the skin. In obese patients, we make the plane of 
dissection somewhat deeper than 4-5 mm. As the 
skin flap is dissected toward the outer margin of 
the operative field, increase the thickness of the flap 
in a tapered fashion so that the base of the flap 
is thicker than its apex. The cephalad margin of 
the dissection should be 5-6 cm above the inguinal 
ligament. 

Now dissect the inferior skin flap in a similar 
fashion. Remember that it is not necessary to elevate 
this skin flap beyond the lower boundaries of the 
femoral triangle. The lateral boundary consists of 
the medial bord er of the sartorius muscle. The lateral 
aspect of the adductor longus muscle is the medial 
boundary. The apex of the femoral tri angle con
stitutes the point where the sartorius muscle meets 
the adductor longus. Dissecting the skin beyond the 
femoral triangle has no therapeutic value and may 
impair the blood supply to the skin. 

Exposing the Femoral Triangle 
Initiate the dissection along a line parallel and 5-
6 cm cephalad to the inguinal ligament. Incise the 
fat down to the aponeurosis of the extern al oblique 
muscle. Then, using a scalpel, dissect the abdominal 
fat off this aponeurosis down to and beyond the 
inguinal ligament. In men, identify and preserve 
the spermatic cord as it emerges from the external 
inguinal ring (Fig. 94-2). 

Use a scalpel or Metzenbaum scissors to incise 
the fat overlying the adductor longus muscle just 
below the inguinal ligament, about 2 cm medial to 
the pubic tubercle. Expose the muscle fibers of the 
adductor muscle and use a scalpel to dissect the fat 
and fascia down along the lateral border of this 
muscle. Continue the dissection along this muscle in 
a caudal direction to a point where the sartorius 
muscle crosses the lateral margin of the adductor 
longus muscle. Sweep the muscle fascia, fat, and 
Iymph nodes in a medial direction (Fig. 94-3). At 
the apex ofthe femoral triangle, identify, ligate, and 
divide the internal saphenous vein. Then incise the 
fascia overlying the sartorius muscle beginning at 
the apex of the femoral triangle and continuing in a 
cephalad direction up to the origin of the sartorius 
muscle at the iliac bone. Sweep the fat, Iymphatic 
tissue, and fascia overlying the sartorius muscle by 
dissecting in a medial direction. 

Dissecting Femoral Artery, Vein, 
andNerve 
Identify the femoral artery and vein near the apex of 
the femoral tri angle. Using Metzenbaum scissors 
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dissection, elevate the areolar tissue and fat from the 
anterior surfaces of the femoral vessels proceeding in 
a cephalad direction (Fig. 94-3). Dissect the speci
men from the medial border of the femoral triangle 
in a lateral direction to expose the medial aspect of 
the femoral vein. There are no branches on this side 
of the vein. Identify the entrance of the internal 
saphenous vein into the anterior surface of the 
femoral vein. Ligate and divide the saphenous vein. 
This dissection will have exposed the pectineus 
muscle deep to the femoral vein and medial to the 
adductor longus muscle. The femoral canal is located 
deep to the inguinal ligament just medial to the 
femoral vein. Remove and identify the cephalad 
lymph node situated in this triangle. Label it for 
the pathologist. Continue to dissect the specimen 
laterally exposing the length of the femoral artery. 
Several small arte rial branches going to the speci
men have to be divided and ligated before the speci
men can be separated from this vessel. 

Ligated major saphenous v. 

Adductor longus m. 

Fig.94-4 

Take note of the fact that the femoral nerve, 
situated just lateral to the femoral artery, is covered 
by a thin fibrous layer of the femoral sheath. Care
fuHy incise this layer at a point below the inguinal 
ligament and lateral to the femoral artery . Identify 
and perserve the branches of the femoral nerve as it 
passes deep to the sartorius muscle. After this step, 
detach the specimen and submit it for frozen section 
pathological examination to determine the presence 
of metastatic disease in the lymph nodes. 

Irrigate the operative field with a dilute antibiotic 
solution and achieve complete hemostasis by means 
of PG ligatures and electrocoagulation. If the in
guinal specimen does not contain any metastatic 
lymph nodes, terminate the operation and omit the 
pelvic lymphadenectomy. Ifmetastatic lymph nodes 
are found, proceed to a pelvic lymphadenectomy. 

The appearance of the operative field at the con
clusion of the inguinal lymphadenectomy is iHus
trated in Fig. 94-4. 

m. 
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Transposing Sartorius Muscle 
In so me patients necrosis ofthe skin overlying the fe
moral vessels may occur and thus endanger the 
viability of these structures. In order to protect the 
femoral artery and vein from the consequences of a 
possible slough, transpose the sartorius muscle in a 
medial direction so that it lies over the femoral 
vessels (Fig. 94-5). Transect the sartorius muscle 
at its insertion by using the electrocoagulating device 
(Fig. 94-6). Free the proximal 6- 7 cm of this mus
cle from underlying attachments and trans pose it in 
a medial direction so that it is now situated in a 
vertical line overlying the femoral vessels. Suture 
the cut end of the sartorius muscle to the inguinal 
ligament using interrupted 3-0 Tevdek sutures (Fig. 
94-7), prior to closing the skin. 

Pelvic Lymphadenectomy 
Make an incision with the scalpel in the direction of 
the fibers of the extern al oblique aponeurosis at a 
level about 3-4cm above the inguinal ligament from 
the region above the external inguinal ring to the 
anterior superior spine (Fig. 94-7). Next, divide the 
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underlying internal oblique muscle with the elec- Fig. 94-6 
trocoagulator. Carry the incision through the trans
versus muscle together with the underlying 
transversalis fascia but not through the peritoneum. 
This procedure is similar to that used in Chap. 82 for 
the exposure required in a Cooper's ligament repair 
of an inguinal or femoral hernia. Identify the deep 
inferior epigastric artery and vein arising just above 
the inguinal ligament from the external iliac artery 
and vein. Ligate and divide the deep inferior 
epigastric vessels. Now use gauze dissection to sweep 

Fig.94-5 Fig.94-7 
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Fig.94-8 
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the peritoneum together with the abdominal con
tents in a cephalad direction. Insert a moist gauze 
pad and a wide deep retractor to elevate these 
structures out ofthe pelvic cavity. IdentifY andpreserve 
the ureter. Generally it will remain adherent to the 
peritoneallayer and will have been elevated together 
with the abdominal structures behind the retractor. 

The area to be dissected is that contained between 
the external iliac and the internal iliac vessels down 
to the obturator membrane overlying the obturator 
foramen (Fig. 94-8). 

Initiate the mobilization by dissecting the lymph 
nodes and fat overlying the extern al iliac artery 
and vein beginning at the inguinal ligament and 
proceeding in a cephalad direction to the junction 
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with the internal iliac vessels. Be careful in clearing 
fat and lymphatic tissue from the iliac vein since this 
structure is quite fragile. Lacerations of the vein 
produce considerable hemorrhage and are difficult 
to contro!. After sweeping the fat and lymphatic 
tissues from the apex of the dissection in a down
ward direction, identify and preserve the obturator 
artery and vein. Terminate the dissection at this 
point and remove the specimen. Hemostasis is 
achieved in this dissection primarily by careful ap
plication ofHemoclips and ligatures. After hemosta
sis is assured, irrigate the pelvis with a dilute 
antibiotic solution. 

Now close the incision of the lower abdomen in 
layers by inserting interrupted ·2-0 silk sutures into 



the transversalis fascia and the overlying aponeurosis 
of the transversus muscle; then into the internal 
oblique muscle; and finally into the externaioblique 
aponeurosis. Close the defect in the femoral canal 
by suturing the inguinal ligament down to either 
Cooper's ligament or the pectineus fascia from below. 
No drains are placed in the pelvis. 

Skin Closure and Drainage 
Drain the area of the femoral triangle by passing 
two perforated plastic catheters, 3.0 mm in internal 
diameter, through puncture wounds in the area of 
the inguinallymphadenectomy. Attach the catheters 
to a closed-suction drainage device. Irrigate the 
operative field again with a dilute antibiotic solution. 
Trim away any portion of the skin that seems de
vitalized. Close the skin with interrupted sutures of 
4-0 nylon. 

Postoperative Care 

Perioperative antibiotics 

Continue closed-suction drainage until the volume is 
less than 40 ml per day. 

In the operating room, apply the elastic stocking 
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that was ordered preoperatively to fit this patient's 
lower extremity. 

Keep the patient at bed rest with the extremity 
elevated for no more than 2 or 3 days. Thereafter, 
although the patient is permitted to walk, he should 
not spend much time in achair. Rather, much ofthe 
day should be spent in bed with the leg elevated. 
After discharge from the hospital, the patient should 
continue to wear a snug elastic stocking up to the 
upper thigh for at least 6 months. For the first 6-8 
weeks he should lie down with the leg elevated 
for I hour 3 times daily. Otherwise permanent 
lymphedema of the extremity is likely to occur. 

Postoperative Complications 

Skin necrosis is preventable if ca re is taken in pre
paring the skin flaps and if unnecessarily extensive 
dissection of the skin flaps is avoided. 
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Concept: How Much Gland to 
Remove for a Parotid Tumor 
In designing an operation for the removal of benign 
tumors of the parotid gland, two important facts 
must be noted. First, although over 75% of parotid 
tumors are benign, the vast majority of these benign 
tumors are mixed tumors (pleomorphic adenomas). 
Simple enudeation of a mixed tumor is followed 
by a high recurrence rate. Often the reeurrent mixed 
tumor will become malignant. Consequently, a wide 
margin of normal salivary gland must be excised 
around the benign mixed tumor. Second, although 
the parotid gland is not anatomically a truly bilobed 
structure, for purposes of surgical anatomy it may be 
considered to have a superficial and deep lobe with 
the branches of the facial nerve passing between 
these two structures. Consequently, it is feasible to 
excise the superficial lobe with preservation of the 
branches of the facial nerve. This dissection will be 
indicated for most patients who have mixed tumors 
of the parotid gland. A few mixed tumors will arise 
in the deep lobe ofthe gland. In these cases, perform 
a superficial parotid lobectomy in order to identify 
each of the facial nerve branches. Then, with pre
servation of the facial nerve, remove the deep lobe. 
The Warthin tumor (papillary cystadenoma 
lymphomatosum) does not require a margin of nor
mal parotid tissue and may be enudeated. However, 
in most cases the surgeon will not be able to make a 
positive diagnosis of a Warthin's tumor preopera
tively so that most of these tumors will also require 
exposure of the facial nerve and a partial superficial 
lobectomy. Small mixed tumors may similarly re
quire a dissection of the facial nerve only in the 
region of the tumor. Then the tumor may be resected 
with a, good margin of parotid tissue by doing a 
partial superficial lobectomy. 

Malignant tumors of the parotid gland, unless 
unusually small in size, shollid be removed by total 
parotidectomy with excision of that portionof the 
facial nerve lying within the tumor. The nerve may 
be reconstructed by using microsurgery to insert 
a nerve graft, wh ich is often taken from the 
auriculotemporal nerve. 

Indications 
Tumors of parotid gland 

Chronic sialadenitis or calculi of the parotid ducts 

Pitfalls and Danger Points 
Damage to facial nerve and its branches 

Failure to excise a mixed tumor with a suflicient 
margin of normal parotid tissue 

Operative Strategy 
Locating and Preserving the 
Facial Nerve 
Some surgeons prefer to locate the major trunk of the 
facial nerve by first identifying a peripheral branch 
such as the marginal mandibular branch. Then they 
trace this nerve backward toward its junction with 
the cervical facial branch and finally to the main 
facial trunk. However, most alJthorities prefer to 
identify the main trunk of the facial nerve posterior 
to the parotid gland as the initial step in the nerve 
dissection. Before it enters the parotid gland, the 
main facial nerve is a large structure, often measuring 
2 mm in diameter. Once this main trunk is identified, 
the key to dissection technique is to use either a fine, 
blunt-tipped Jones scissors or a mosquito hemostat. 
The dosed hemostat tip is inserted in the plane 
immediately anterior to the nerve. After the surgeon 
gently opens the hemostat, the assistant will cut the 
loose fibrous tissue that attaches the nerve to the 
overlying parotid gland. Never divide any parotid 
tissue before identifying the facial nerve and its 
branches. 

If the proper plane of dissection is maintained, 
bleeding is rarely a problem. Most bleeding will 
arise from small veins. These will generally stop with 
application of gauze pressure. An important part 
of the dissection technique is for the surgeon to 
apply press ure on the tissue posterior to the nerve 
with gauze while the assistaQt applies tension to the 
superficial lobe of the parotid gland using either 
Allis damps or small retractors. An occasional small 
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vein will have to be clamped with a small mosquito 
hemostat and tied with a fine absorbable ligature. 
Electrocautery may be used for hemostasis in areas 
of the dissection away from the facial nerve and its 
branches. 

Using a nerve stimulator has not generally been 
found useful in this dissection. The surgeon should 
have sufficient familiarity with the appearance of the 
facial nerve so that he can make a positive visual 
identification. Occasionally some fibers of question
able nature attach to the facial nerve branches. 
These may be tested by gently pinching the fiber. 
Then look at the cheek for muscle twitching. This, of 
course, requires that the entire cheek and the corner 
of the eye be exposed when the surgical field is 
draped. 

The key to successful nerve preservation is early 
identification of the main facial trunk. The facial 
nerve emerges from the skull through the stylo
mastoid foramen. This is situatedjust anterior to the 
mastoid process andjust below the external auditory 
canal. Beahrs emphasizes that if the surgeon will 
place the tip of his index finger over the mastoid 
process with the fingertip aimed toward the nose, the 
middle of his finger will be pointing to the facial 
trunk wh ich will emerge about 0.5 cm anterior to the 
center of the fingertip and perhaps lern deep to the 
extern al surface of the mastoid process. An idea of 
the depth at which the nerve will emerge can be 
gained by identifying the posterior digastric muscle 
and tracing it toward its inserti'Jn deep to the mastoid 
process. The nerve will cross at a level equivalent to 
the surface of the digastric muscle. In other words, 
dissect along the anterior surface of the sterno
mastoid muscle and the mastoid process posterior to 
the parotid gland. There will be no vital structure in 
this plane crossing superficial to the main trunk of 
the facial nerve. 

There is a tiny arterial branch (posterior auricular 
artery) crossing just superficial to the facial trunk. If 
the exposure is not adequate for accurate clamping 
and ligating, simple pressure will stop bleeding from 
this vessel if it has been transected. Consequently, 
focus intense attention on an area about I cm in 
diameter just anterior to the mastoid process and 
about I cm deep to its surface. This is where the 
facial trunk will be found unless there is a tumor in 
the deep portion of the parotid gland that has dis
placed the nerve to a more superficial plane. The 
cephalad margin ofthis I cm area ofintense attention 
may be considered to be the fissure between the 
external auditory canal and the superior portion of 
the mastoid process. 

Another point of caution in avoiding nerve 

inferior border of the parotid. Avoid elevating the 
caudal portion of the ftap beyond the anterior edge 
of the parotid gland before the facial nerve dissection 
because the marginal mandibular branch of the 
facial nerve emerges from the parotid gland together 
with the posterior facial vein with which the nerve 
may be in contact. This is the smallest branch of the 
facial nerve and the easiest to injure since it is quite 
superficial at this point . Damage to this nerve will 
cause weakness in the area of the lateral portion of 
the lower lip. 

Operative Technique 
Incision and Exposure 
Although many incisions have been devised for this 
operation, we prefer the one illustrated in Fig. 95-1. 
It starts in a skin crease just anterior to the tragus 
and continues in the form of a "Y" as shown. 
Continue the posterior limb of the incision over 
the mastoid process in a caudal direction roughly 
parallel to the underlying sternomastoid muscle 
down to a point about I cm below the angle of 
the mandible. Do not make the angle of the "Y" 
too acute. Carry the incision through the platysma 

damage is the elevation of the skin ftap along the Fig. 95-1 



museIe. Obtain hemostasis with accurate electro
coagulation. Apply small rake retractors to the 
anterior skin flap and strongly elevate the tissue in 
the plane just deep to the platysma. As soon as the 
surface of the parotid gland is exposed, continue the 
dissection with a small Metzenbaum scissors. Some 
of the fibrous tissue attaching the parotid gland to 
the overlying tissue will resemble tiny nerve fibers. 
There are no facial nerve fibers superficial to the 
parotid gland. Therefore each of these fibers may be 
rapidly divided. If a total superficial lobectomy 
is planned, continue the dissection in a cephalad 
direction to the level of the zygomatic process and 
anteriorly to the anterior margin of the parotid 
gland. Do not continue the dissection beyond the 
anterior and inferior margins of the gland as the 
sm all facial nerve branches may inadvertently be 
injured if this is done prior to identifying the facial 
nerve. 

Elevate the skin flaps and the lobe of the ear in a 
cephalad posterior direction to expose the underlying 
sternomastoid museIe, the mastoid process, and the 
cartilage of the external auditory canal. Elevate 
the posterior flap to expose 1-2 cm of underlying 
sternomastoid museIe . Obtain complete hemostasis. 
Some surgeons prefer to place a few sutures to 
temporarily attach the skin flaps to the underlying 
cheek, maintaining exposure of the gland. 
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Exposing the Posterior Margin of the 
Parotid Gland 
Identify the great auricular nerve overlying the sur
face of the sternomastoid museIe about 3-4 cm 
caudal to the mastoid process. Divide the branch of 
the great auricular nerve that enters the parotid 
gland. Adjacent to this nerve will be found the 
externaijugular vein, which is gene rally also divided 
and liga ted posterior to the parotid gland (Fig. 
95-2). Now expose the anterior border of the 
sternomastoid museIe. Continue this dissection in a 
cephalad direction toward the mastoid process. In 
dissecting the tissues away from the anterior surface 
of the mastoid process, some bleeding may occur 
from branches of the superficial temporal vessels . 
These may be controlled by accurate elamping or 
electrocoagulation. 

External auditory canal 

Tympanomastoid Ei sure -,~~-""'r-:~~.Ih-!L 

Mastoid proce s --~ 

'A!~~It-;>!H"'--- Branch of great auricular n. 

Sternomastoid m. -----llri:-- -
Externaijugular v. 

Fig. 95-2 
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Fig.95-3 

Locating the Facial Nerve 
Running from the tympanomastoid fissure to the 
parotid gland is a fairly dense layer of temporo
parotid fascia. Elevate this layer of fascia with a 
small hemostat or right-angle clamp and divide it 
(Fig. 95-3). Continue the dissection deep along the 

Facial n. --:--~Ir:---: 

Sternomastoid m. ------=~I!i! 

Fig.95-4 

anterior surface of the mastoid process. Remember 
that the main trunk of the facial nerve is located in a 
I cm area anterior to the tympanomastoid fissure 
and the upper half of the mastoid process at 0.5-
1.0 cm depth. Try to identify the small arterial 
branch of the posterior auricular artery in this area . 
Divide and ligate it. If it has been inadvertently 
divided and accurate clamping cannot be achieved, 
simply apply pressure for a few minutes and the 
bleeding will stop. Continue the blunt dissection 
using a hemostat until the posterior portion of the 
parotid gland can be retracted away from the mastoid 
process. Continuing to separate and divide the 
fibrous tissue in this area will uncover the main 
trunk of the facial nerve. Although the nerve usually 
runs in a trans verse direction from the mastoid 
process toward the gland, it sometimes can run 
obliquely from the upper left portion of the operative 
field toward the right lower portion as it enters the 
parotid gland . Some idea of how deep the dissection 
must be carried to ex pose the facial nerve can be 
obtained by observing the depth of the surface of the 
posterior digastric muscle as it reaches its origin 
behind the mastoid process. The nerve will be at or 
just superficial to this level (Fig. 95-4). 

Dissecting the Facial Nerve 
Branches 
Now apply traction to the superficial lobe of the 
parotid using either several Allis clamps or re
tractors. Insert a small hemostat in the plane just 
superficial to the facial nerve. Ask the assistant to 
divide the fibrous tissue being elevated by the 

hemostat (see Fig. 95-4). Continue the 
dissection in this plane until each of the 
branches of the facial nerve has been 
separated from the overlying parotid tis
sue. Pay special attention the the cervi
cal division and its marginal mandibu
lar branch as this will permit elevation 
of the lowermost portion of the parotid 
gland. As the dissection reaches the an
terior margin of the parotid gland, iden
tify Stensen's duct. Ligate with 3-0 PG 
and divide the duct (Fig. 95-5). After 
all of the nerve branches have been 
identified and the duct has been 
divided, remove the superficial lobe of 
the gland. 

Hemostasis during the nerve dis sec
tion can generally be achieved by gauze 
pressure. At this point in the dissection, 
carefully identify each bleeding point 
and elamp it with a mosquito hemostat. 
Ligate with 4-0 or 5-0 PG. Do not use 
electrocautery in areas elose to the nerve. 



Mandibular braneh -_......lI._ 
offaeial n. 

Po t. faeial v. -----~~:III 

Fig.95-5 

Removing Deep Lobe of 
Parotid Gland (When Indicated) 
First, ex eise the superficial lobe of the parotid as 
described above. Then, carefully free the lower 
division of the facial nerve from the underlying 
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tissue. By retracting one or more of these divisions, 
one can begin to mobilize the deep lobe. 

Identify the posterior facial vein. Separate the 
marginal mandibular nerve branch from the vein. 
Then divide and ligate the posterior facial vein with 
4-0 PG as in Fig. 95-6. Now divide the superficial 

Facialil . 

Post. facial v. __ --.:;j;;:-_~~~~~~~~ 

Fig.95-6 

Marginal 
mandibular n. 
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Fig.95-7 

temporal artery and vein as in Fig. 95-7. Elevate 
the lower border of the gland and divide and ligate 
the external earotid artery . Then divide and ligate 
the internal maxillary and the transverse faeial 
arteries at the anterior border of the gland, after 

whieh the deep lobe may be removed. The appear
anee of the operative field after removing the deep 
lobe is seen in Fig. 95-8. 

Drainage and Closure 
Plaee a sm all Silastie closed-suetion drain through a 
puncture wound posterior to the incision. elose the 
incision using interrupted 5-0 PG sutures to the 
platysma and subcutaneous fat. elose the skin with 
interrupted 5-0 nylon sutures. 

Postoperative Care 

Leave the closed suetion drain in place until the 
drainage has essentially eeased (3-4 days) . 

Postoperative Complications 
Gustatory sweating, or Frey's syndrome, manifested 
by the oceurrenee of almost painful sweating in the 
skin of the operative area while eating, may oeeur to 
some extent in as many as 25% of patients. This 
is believed to be due to the regrowth of parasym
pathetic motor nerve fibers of the aurieulotemporal 
nerve into cutaneous nerve fibers of the skin Bap. 
This crossed innervation of the sweat glands pro
duces uncomfortable gustatory sweating. Lore states 
that this may be prevented by removing a section of 
the auriculotemporal nerve during surgery of the 
parotid gland. 

Facial weakness due to nerve damage 

Hematoma 

Int mal maxillary a. and v. --~~:;;""'~..I.-~ 

Extemal carotid a. 

Po t. faeiaJ v. -----T..3000~_i=~~ __ ~~_ 

Fig. 95-8 



A salivary fistula may appear when a significant 
portion of the parotid gland has been left intact. 
This complication will generally correct itself with 
expectant treatment. 

Infection 
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Concept: Which Diseases of 
the Thyroid Require Operation? 
Hyperthyroidism 
Diffuse Toxic Goiter 
Most patients with diffuse hyperthyroidism or 
Graves' disease are now treated with radioactive 
iodine. This method has the advantage of simplicity 
and safety, although a longer period of time is re
quired to correct the hyperthyroidism than is ne
cessary with surgery. Operating on a toxic thyroid 
gland is more difIicult than excising a solitary 
adenoma. The gland is larger and more vascular, 
especially if the patient has been prepared with 
propylthiouracil or methimazole. With the use of 
propranolol for the preoperative preparation of a 
toxic patient, the symptoms of hyperthyroidism dis
appear quite rapidly and the thyroid gland is less 
vascular than is the case after the more traditional 
preparatory medications. Nevertheless, even a skilIed 
thyroid surgeon experiences a 5% morbidity rate, 
including laryngeal nerve damage (Iess than 1%) 
and permanent hypoparathyroidism (Iess than 1%). 
Transient postoperative hypoparathyroidism may 
occur in an additional 5% -10% of cases. 

Earlier fears that radioiodine therapy would be 
followed by the late development of thyroid cancer, 
leukemia, or genetic damage have not been con
firmed in long-term follow-up studies. It has been 
noted, however, that when radioiodine is admin
istered to patients under age 30, a number ofthem in 
later decades do develop benign thyroid tumors 
(Dobyns, Sheline, and Workman). 

Treatment with radioactive iodine is simple and 
effective, and in patients over age 30 it is quite 
safe, although at least half of the treated patients 
will develop permanent hypothyroidism during the 
subsequent two decades. In pregnant women, using 
radioactive iodine is contraindicated. Surgery, in 
expert hands, is safe and effective but does have the 
small risk of recurrent nerve damage and hypo
parathyroidism. Postoperative permanent hypo
thyroidism may be somewhat less common than is 
the case after radioactive iodine treatment. 
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Nodular Toxic Goiter 
Patients with hypermetabolism secondary to nodular 
toxic goiter do not respond as weil to thiocarbamide 
or radioactive iodine therapy as do patients with 
diffuse toxic goiter. Consequently, there is astronger 
argument to advise surgical treatment in the case of 
patients with nodular toxic goiter. 

Autonomous H yperfunctioning 
Adenoma 
Some patients with a solitary nodule in the thyroid 
gland can be demonstrated on scintiscan to have 
a hyperfunctioning adenoma. The scan in these 
patients will show a hot nodule with diminished 
function in the remainder ofthe thyroid tissue, which 
indicates that the adenoma is autonomous in its 
hyperactivity. The circulating level of thyroid
stimulating hormone (TSH) will be diminished. 
Surgical therapy in a patient of this type requires 
only that the entire adenoma be excised. Some endo
crinologists treat this type of patient with radioactive 
iodine. 

Nontoxic Solitary Thyroid Nodule 
Differential Diagnosis 
Afamily history suggestive of multiple endocrine neo
plasia, type 2a, (MEN-2a; medullary thyroid cancer, 
pheochromocytoma, and parathyroid adenoma) in
dicates that the patient may have medullary thyroid 
cancer. Patients with medullary thyroid cancer of 
familial origin will have an elevation of their serum 
thyrocalcitonin levels. If the patient has a borderline 
thyrocalcitonin level, repeat the test after stimulation 
with pentagastrin. Also study the patient for the 
possible presence of a pheochromocytoma or a para
thyroid adenoma. Elevation of the serum thyrocal
citonin level, even if pentagastrin stimulation is re
quired, indicates that the patient is suffering from 
medullary thyroid cancer and total thyroidectomy is 
indicated. 

In pursuing the past history of a patient with a 
thyroid nodule, inquire carefully whether he or she 
was exposed to radiation therapy of the neck during 
childhood. About one-third of exposed patients were 
found to develop thyroid nodules, of which one-
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third were malignant (Becker, Economou, and 
Southwick). These nodules should all be excised and 
biopsied. 

If, on physical examination, a thyroid nodule is 
hard, or there appears to be fixation to surrounding 
structures, or there is paralysis of a vocal cord, the 
nodule has a high likelihood of being malignant and 
surgery is indicated purelyon physical findings, 
although we would perform apreoperative needle 
aspiration cytology also. The palpation of cervical 
lymphadenopathy is also highly suggestive of malig
nancy in a patient who harbors a solitary thyroid 
nodule. If there is a his tory of rapid recent growth 
of the nodule, this also increases the likelihood of 
malignancy. 

Age and sex are also important factors in deciding 
the likelihood that a given nodule is malignant. 
Benign solitary nodules are rare in patients under 
age 20 and in children. Therefore, in patients younger 
than 20 years of age all nodules are presumed to be 
malignant until ruled out by a proper biopsy. Benign 
solitary nodules are uncommon in the male sex while 
such nodules are common in women. Therefore, a 
solitary thyroid nodule in a man should arouse 
suspicion of cancer. Those patients who do not have 
the indications for surgery mentioned above will 
require further diagnostic study. 

If a skilled cytologist is available to read the 
smears, needle aspiration of the thyroid nodule for 
cytological study can be a valuable test. Several experts 
(Block; Rosen, Wallace, Strawbridge, and Walfish) 
use aspiration cytology as the prime diagnostic 
tool in difTerentiating malignant from benign thyroid 
nodules. Of course, this test does require an experi
enced thyroid cytologist before the method achieves 
reliability. There are additional important consider
ations in the use of aspiration cytology. For instance, 
a follicular adenoma cannot be difTerentiated from 
follicular carcinoma by this method. Also, lesions 
that are partly cystic or that contain degenerating 
tissue give rise to difficulty in interpretation. How
ever, when the cytologist unequivocally reports the 
presence of cancer, prompt operation is indicated. 
Clearly benign lesions can be treated by continued 
observation. The large number of solitary nodules 
that are caused by benign cystic lesions may be 
cured by simple aspiration. If any residual mass 
remains after aspiration, further diagnostic studies 
or open biopsy is necessary. When the expertise to 
interpret aspiration cytology specimens is not avail
able, then patients with a solitary thyroid nodule 
should be subjected to a thyroid scintiscan. 

Those patients categorized as indeterminate by 
aspiration cytology should also be subjected to a 

thyroid scintiscan. Patients whose nodules show 
anormal or high radioiodine uptake have a low 
incidence of carcinoma. This group of patients is 
usually treated by a 3-month trial of suppression 
with thyroid hormone. Blum and Rothschild ad
minister 25 micrograms of L-triiodothyronine four 
times a day. This therapy is contraindicated in 
patients with cardiac disease or advanced age. 
Medication is continued for aperiod of 3 months 
unless adverse symptoms occur. The adequacy of 
the suppressive therapy is determined by measuring 
the serum level ofTSH, which should be very low. If 
after 3 months of adequate TSH suppression, a 
nodule fails to shrink as much as 50% in diameter, 
surgery is recommended. If successful shrinkage has 
been achieved, these authors recommend lifelong 
suppression with L-thyroxine 0.2 mg-0.3 mg daily. 
An objective method of measuring and record
ing the changes in the size of a thyroid nodule is 
sonography. 

Thyroid sonography can identify solitary thyroid 
nodules over 0.5cm in size, and can identify simple 
cysts, solid tumors, and other solid lesions that have 
undergone hemorrhagic degeneration. Simple cystic 
nodules are treated by aspiration. If the mass dis
appears completely after aspiration, continued ob
servation is the only further treatment required. 
Solid, cold nodules require operation, although so me 
physicians treat these nodules by means of thyroid 
suppression if no other high-risk factors of cancer are 
present. 

Block, Daily, and Robb believe that obtaining a 
core biopsy with a cutting needle (like the Travenol 
Tru-Cut) in nodules greater than 2 cm in diameter 
can be a valuable supplement to thin-needle as
piration cytology. These authors advise operation 
for most of the indeterminate cases. 

Surgical Management 
Surgical management of thyroid nodules is greatly 
enhanced by the availability of cryostat frozen
section histopathology and a pathologist experienced 
in thyroid disease. Lesions that appear grossly to be 
benign need only be excised locally with a rim 
of adjacent normal thyroid tissue and submitted 
for frozen-section examination. Larger or deeper 
nodules may require subtotal or total thyroid 10-
bectomy for complete excision after visualization 
of the recurrent laryngeal nerve and parathyroid 
glands. 

If the frozen-section examination discloses that 
the nodule is malignant, perform the operation 
that is appropriate to the specific malignancy, as 
discussed under "Thyroid Cancer" below. In ad-
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dition to excising the thyroid nodule for diagnosis, 
also identify and palpate the lymph nodes both in the 
jugular chain and, even more important, the para
tracheal nodes in the superior mediastinum. Biopsy 
any of these nodes that appear to be suspicious. 

A patient with a his tory of radiation therapy to 
the neck in infancy, who has a benign nodule by 
frozen-section examination, should probably have 
near-total thyroidectomy (Block) or total thyroid
ectomy (Paloyan). 

Multinodular Goiter 
A nonsymptomatic, nontoxic multinodular goiter 
does not gene rally require surgery unless one can 
palpate a suspicious hard nodule in the gland or 
one obtains a positive biopsy. On the other hand, 
nodular goiter can produce annoying symptoms due 
to pressure partially occluding the trachea. Some 
patients are unwilling to accept the unsightly ap
pearance that a large goiter presents. All of these 
represent adequate reasons for subtotal thyroid
ectomy. Patients who have a toxic nodular goiter 
do not res pond weIl to radioactive iodine and toxicity 
constitutes an indication for thyroidectomy. 

Thyroid Cancer 
Papillary and Mixed 
Papillary-Follicular Carcinoma 
Follicular thyroid carcinoma that contains an el
ement of papillary tumor behaves clinically in a 
manner quite similar to that of pure papillary car
cinoma. For this reason treatment of pure papillary 
or mixed papillary-follicular tumors is identical. 
Although many physicians feel that papillary thyroid 
cancer is a relatively benign disease that does not 
require early detection or radical treatment, Cady, 
Sedgewick, Meissner, and associates (1979) report 
that of the patients who developed papillary cancer 
after age 50, 29% died of this disease. Of 441 patients 
with papillary and mixed papillary-follicular thyroid 
cancer treated at the Lahey Clinic from 1931 to 
1970, 12% died of this cancer. At the same time, 190 
patients were treated for follicular thyroid cancer 
and 25% died of this disease. It is fascinating to note 
that among patients who were suffering from papil
lary cancer, those who had cervical node metastases 
enjoyed better prognoses than those who had no 
node involvement. Also, none ofthe 16 patients who 
had 10 or more metastatic nodes died of thyroid 
cancer after a follow-up period of at least 15 years. 
These authors emphasized that relatively few of 
their patients with papillary cancer over age 50 had 
cervical node metastases. 

Woolner, Beahrs, and Black demonstrated that 
patients who had occult (less than 1.5 cm in diame-

ter) papillary tumors experienced a 20-year survival 
curve no different from that of the normal popu
lation. Papillary tumors, small enough to be confined 
comp1etely within the capsule of the thyroid gland, 
also did not greatly affect the patient survivorship 
curve compared with normal persons of comparable 
age and sex. The papillary group of thyroid cancers 
constitutes the most common type and predominates 
in children and young adults. It is twice as common 
in women as in men. Clark, White, and Russell 
reported that 90% of patients with papillary cancer 
in one 10 be of the thyroid had evidence of microscopic 
multicentric papillary cancer when the thyroid 
gland was studied by serial microscopic sections 
of the entire gland following total bilateral thyroid
ectomy. However, Tollefson, Shah, and Huvos 
reported that only 5.7% of 298 patients who had 
undergone unilaterallobectomy for papillary cancer 
developed recurrent cancer in the opposite lobe dur
ing follow-up periods of 5-35 years. About half 
of the patients with recurrence died of metastatic 
disease. 

Because the presence of microscopic cancer did 
not lead to clinical disease very often, Tollefson and 
his associates felt that total thyroidectomy for all 
papillary cancers would lead to an unacceptable 
number of serious complications. They did not do 
a total contralateral lobectomy unless there was 
palpable evidence of bilateral cancer. In reviewing 
total thyroidectomies performed at Memorial (Sloan
Kettering) Hospital, Tollefson and associates re
ported a 29% incidence of permanent hypopara
thyroidism following total thyroidectomy for cancer. 
They advocated total lobectomy and removal of 
the thyroid isthmus as the primary treatment for 
unilateral papillary cancer. Other surgeons (Attie; 
Block; Clark; and Mazzaferri, Y oung, Oertel, 
Kemmerer et al.) fee1 that total thyroidectomy for 
papillary cancers larger than 1.5 cm is the most 
effective treatment, providing that the surgeon is 
experienced and has the technical skill to avoid 
nerve and parathyroid injuries. The surgeon's skill 
and experience are extremely important consider
ations in deciding to perform a total thyroidectomy. 
If the patient has evidence of bilateral disease on 
clinical examination, total thyroidectomy and ap
propriate cervical lymph node dissection are in
dicated as the primary operation, and the patient 
should be referred to a surgeon who can do this type 
of operation safely. Total thyroidectomy also has the 
advantage of permitting later treatment of distant 
metastases with large doses of radioactive iodine. 
The patient with unilateral papillary cancer follow
ing external radiation therapy in childhood is also a 
suitable candidate for total thyroidectomy in the 



hands of an expert. Complications like permanent 
hypoparathyroidism or vocal cord paralysis follow
ing total thyroidectomy by an expert surgeon should 
occur in less than 2% of cases (Attie; Clark). 

Follicular Carcinoma 
Follicular cancer ofthe thyroid also is more common 
in women than men. This category of disease con
stitutes about 20% of all thyroid cancer. Patients 
who develop the disease prior to age 40 appear to 
have a good prognosis. However, over 60% in the 
study of Cady and associates (1979) were over 40, 
and 36% of these patients died of thyroid cancer. 
Distant metastases are the common cause of death in 
these patients. 

Encapsulated, smalI, well-differentiated follicular 
carcinoma that shows no significant degree of blood 
vessel invasion has a good prognosis, and patients 
with this disease may be treated by unilateral 10-
bectomy if the opposite lobe is normal to palpation. 

The aggressive follicular carcinoma with a high 
degree of blood vessel invasion is also a relatively 
slow-growing tumor, but 80% of patients with 
angioinvasive follicular tumors in the study reported 
by Woolner and associates were dead within 20 
years. For these patients Block recommends a total 
or near-total thyroidectomy. One reason for per
forming a total thyroidectomy is that it facilitates the 
use of therapeutic dosages of radioactive iodine to 
treat distant metastases, should they develop at a 
later date. Wanebo, Andrews, and Kaiser were not 
impressed with the efficacy of radioactive iodine in 
improving patient survival, while Cady, Sedgewick, 
Meissner, and associates (1976) felt that it was 
beneficial when given to patients in the low-risk 
category, but not in the older, high-risk category 
of patients. Actually, there is inadequate data 
to determine the value of using 131 1 radiotherapy. 
Also, randomized follow-up studies comparing 
total thyroidectomy with subtotal thyroidectomy 
or lobectomy in follicular cancer patients have not 
been reported. For truly angioinvasive follicular 
carcinoma, we would perform a near-total or total 
thyroidectomy. 

Another subdivision of follicular cancer is the 
Hürthle cell cancer. These tumors resemble follicular 
cancer in their behavior and are treated in a similar 
fashion. 

Cady and associates (1976) found that thyroid 
suppression by means of administering thyroid hor
mone postoperatively did not improve the prognosis 
in follicular cancer, while such therapy was indeed 
demonstrated to have a beneficial effect on survival 
following papillary and mixed cancers. Also, ther
apeutic external radiation administered because the 
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surgeon suspected that residual cancer had been 
left behind had no effect on survival. Nor did pro
phylactic adjuvant radiotherapy improve survival, 
either in papillary or follicular cancer. 

Medullary Carcinoma 
Seven percent of thyroid carcinomas are medullary 
in type. These may be either sporadic or hereditary. 
The sporadic type appears to be more common 
than the hereditary. While the sporadic type may 
be unilateral in distribution, the hereditary type 
is always multicentric and involves both lobes. The 
average age at which the diagnosis is made is over 40 
in the sporadic type and under 40 in the hereditary. 
Medullary cancer is an aggressive tumor with fre
quent lymph node and distant metastases. In 
Woolner's report, patients with medullary cancer 
who had negative lymph nodes tended to have a 
survival curve not greatly lower than that of a com
parable normal population, while 60% of those with 
positive nodes died within 10 years. 

Elevation ofthe serum calcitonin level, stimulated 
by pentagastrin when necessary, is characteristic 
of medullary carcinoma. Families of patients with 
hereditary medullary thyroid cancer should have 
semiannual serum calcitonin determinations in order 
to detect the cancer at an early stage, often even 
before a nodule can be palpated. It is important to 
study all patients suspected of having the hereditary 
form of medullary thyroid cancer for the presence 
of a pheochromocytoma (MEN-2 syndrome). The 
MEN-2a syndrome also includes hyperparathyroid
ism, while patients with the MEN-2b syndrome 
invariably have multiple mucosal neuromas. If the 
patient has a pheochromocytoma, this lesion (often 
bilateral in MEN-2 cases) will have to be removed 
prior to thyroidectomy. If the patient suffers from 
hyperparathyroidism, it will be necessary to explore 
the parathyroid glands and evaluate their pathology 
while performing the thyroidectomy. 

Total thyroidectomy is recommended for patients 
with medullary thyroid cancer. The middle third of 
the jugular lymph node chain should routinely be 
explored and biopsied to determine the presence of 
metastatic lymph nodes, as should the paratracheal 
nodes in the superior mediastinum. If nodes are 
involved, a neck dissection is indicated in addition to 
total thyroidectomy. 

Anaplastic Carcinoma 
Constituting about 5% -10% of aIl thyroid cancers, 
anaplastic carcinoma is a very aggressive tumor 
occurring primarily during the sixth and seventh 
decades of life. When it is first detected, the tumor 
has gene rally already shown invasion of the larynx 
or trachea and overlying muscles as weIl as meta-
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static lymph nodes and distant metastases. This 
disease is almost invariably fatal, often due to re
spiratory obstruction. The tumor should be resected, 
if possible, to avoid tracheal obstruction. 

Indications 
Diffuse toxic goiter in selected young patients (under 
age 30), or in pregnant women 

Toxic nodular goiter 

Selected solitary thyroid nodules (see discussion 
above) 

Suspicious nodules in multinodular goiter 

Thyroid carcinoma 

Preoperative Care 
In patients with Graves' disease of mild or moderate 
severity, it may be possible to prepare the patient 
by administering Lugol's iodine solution, 10 drops 
three times a day for a week or 10 days. In more 
severe cases, give an adequate amount of propyl
thiouracil, beginning with a dose of 100 mg three 
times a day. In some patients larger doses must be 
given for many weeks, aithough generally 8 weeks of 
propylthiouracil treatment is adequate. During the 
last 10-14 days give the patient Lugol's solution 
5-10 drops three times a day together with the 
propylthiouracil. A third method of preparing the 
toxic patient for surgery has been introduced. Pro
pranolol is administered in sufficient quantities to 
reduce the pulse rate to normal. Frequently no more 
than one week ofpreoperative propranolol treatment 
is necessary. Continue the drug during and after 
the operation for 7 -1 0 days. Al though this method 
appears to be effective in most patients, occasional 
cases of postoperative thyroid storm have been re
ported with propranolol management. 

For patients with a thyroid nodule, preoperative 
management may inelude aspiration cytology, thy
roid scan, thyroid sonogram, and thyroid suppres
sion therapy as discussed under "Concept." 

A patient suspected of having medullary carcinoma 
of the thyroid should have preoperative studies 
to detect a pheochromocytoma or a parathyroid 
adenoma. 

Pitfalls and Danger Points 

Trauma to or inadvertent excision of parathyroid 
glands 

Trauma to or inadvertent laceration of recurrent 
laryngeal or external laryngeal nerves 

Inadequate preoperative preparation of the toxic 
patient resulting in postoperative thyroid storm 

Inadequate surgery for the more aggressive thyroid 
cancers 

Operative Strategy 
Preserving Parathyroid Glands 
Preventing damage to the parathyroid glands re
quires the surgeon to achieve thorough familiarity 
with the anatomical location and appearance of 
these structures. Wearing telescopic lenses with 
about 2.5 times magnification can be helpful in 
identifying both the parathyroid glands and the 
recurrent nerve. If the surgeon will take the time to 
identify the parathyroid glands in every thyroid 
operation, he will soon find that this maneuver can 
be accomplished with progressively more efficiency. 
The inferior parathyroid gland is frequently found in 
the fat that surrounds the inferior thyroid artery at 
the point where it divides into several branches (Fig. 
96-1). Normally, the inferior gland is anteromedial 
to the recurrent laryngeal nerve while the superior 
parathyroid is posterolateral to the nerve (Fig. 96-
2). With the thyroid gland retracted anteriorly, both 
parathyroids may assurne an anteromedial position 
relative to the nerve (Fig. 96-3). The superior 
gland is generally situated on the posterior surface of 
the upper third of the thyroid gland, fairly elose to 
the cricoid cartilage. Frequently, the parathyroids 
are loosely surrounded by fat and have a red-brown 
color. Measuring only about 5-8 mm in maximum 
diameter, the average gland weighs about 30 mg. 

One method of protecting the parathyroid glands 
is to preserve the posterior capsule of the thyroid 
gland by incising the thyroid along the line sketched 
in Fig. 96-11. Also, divide the branches of the 
inferior thyroid artery at a point distal to the origin 
of the blood supply to the parathyroids. Some sur
geons feel that ligating the inferior thyroid artery 
lateral to the thyroid gland may impair the blood 
supply to the parathyroid glands, although this con
tention has never been proved. 

When a total lobectomy is performed, the only 
means ofinsuring the preservation ofthe parathyroid 
glands is to positively identify the inferior and the 
superior gland. Then dissect each gland carefully 
away from the thyroid without impairing its blood 
supply. 

If a parathyroid gland has been inadvertently 
excised, and this error is recognized during the 
operation, it is possible to slice the gland into par
tieles measuring I mm by I mm and then to trans
plant these fragments into pockets made in the 
museles of the neck or of the forearm (Wells, Ross, 
Dale et al.). 
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Preserving the Recurrent 
Laryngeal Nerve 
The recurrent laryngeal nerve ascends slightly lateral 
to the tracheoesophageal groove. At the level of 
the inferior thyroid artery, the nerve almost always 
makes contact with this vessel, passing either directly 
under or over the artery. Sometimes the nerve passes 
between the branches of the inferior thyroid vessel. 
Above the level of the artery, the nerve ascends to 
enter the larynx between the cricoid cartilage and 
the inferior cornu of the thyroid cartilage. In this 
area the nerve lies in elose proximity to the posterior 
capsule of the thyroid gland. It may divide into two 
or more branches prior to entering the larynx. On 
rare occasions the recurrent nerve does not recur, 
but it travels from the vagus directly medially to 
enter the larynx near the superior thyroid vessels or 
at a slightly lower level relative to the thyroid gland. 

For most surgeons, the best way of locating the 
recurrent laryngeal nerve is to trace the inferior 
thyroid artery from the point where it emerges 
behind the carotid artery to the point where it 
crosses over or under the recurrent nerve. Using 
the inferior thyroid artery as a guide, locate the 
recurrent nerve immediately deep to or superficial 
to this artery and carefully dissect the nerve in a 
cephalad direction until it reaches the cricothyroid 
membrane just below the inferior cornu of the thy
roid cartilage. Remember that the nerve may divide 
into two or more branches in the area cephalad to 
the inferior thyroid artery. Once the nerve has been 
exposed throughout its course behind the thyroid 
gland, it is a simple matter to avoid damaging it. 

Preserving the Superior 
Laryngeal Nerve 
The internal branch of the superior laryngeal nerve 
penetrates the thyrohyoid membrane and is the 
sensory nerve ofthe larynx, while the external branch 
controls the cricothyroid musele. Although it is pos
sible to damage both branches of the superior 
laryngeal nerve by passing a mass liga tu re around 
the superior thyroid artery and vein above the 
superior pole of the thyroid, the external branch 
is the one most often injured. Transection of the 
external branch impairs the patient's ability to voice 
high-pitched sounds. Since the external branch may 
be intertwined with branches of the superior thyroid 
artery and vein (see Fig. 96-1), avoiding damage to 
this nerve requires that each branch of the superior 
thyroid vessels be isolated, ligated, and divided in
dividually at the point where it enters the thyroid 
gland. If the superior thyroid artery and vein are 

dissected above the superior pole of the thyroid, it will 
be necessary to identify and preserve the superior 
laryngeal nerve and its branches. This step is not 
necessary if the terminal branches of the superior 
thyroid vessels are individually isolated and ligated. 

Operative Technique 
Incision and Exposure 
Place a small pillow or other support beneath the 
patient's shoulders in order to extend the head and 
neck. It is helpful, also, to elevate the upper half of 
the operating table so that the patient assurnes a 
semisitting position. Make a slightly curved incision 
transversely in the neck at a level 2-3 fingerbreadths 
above the sternal notch (Fig. 96-4). The incision 
should extend just beyond the anterior border of the 
sternomastoid musele on each side. In patients who 
have large goiters a longer incision will be necessary. 
Carry the incision down to the platysma musele. 
This musele will be easier to identify in the lateral 
portions of the incision. When the longitudinal 
fibers of this musele are seen, transect them with 
precision because the upper Bap will be dissected in 
a plane along the deep aspect ofthe platysma. There 
is a thin layer of fat deep to this musele. If the plane 
of dissection is carried down to the cervical fascia, 
a number of veins will be encountered that will 
produce unnecessary bleeding. Leaving a thin layer 
of fat on these veins will avoid this problem. Con
tinue the dissection along the deep surface of the 
platysma musele in a cephalad direction by using 
both sharp and blunt maneuvers until a point 1-2 cm 
above the notch of the thyroid cartilage has been 
reached in the midline ofthe dissection (Fig. 96-5). 
Once this has been accomplished, elevate the lateral 
portions ofthe Bap. Adequate exposure requires wide 
dissection of this musculocutaneous Bap. Achieve 
hemostasis, primarily with electrocoagulation. Also 
elevate the inferior Bap for a distance of about 2 cm. 

Now palpate the prominence of the thyroid car
ti lage in order to identify the midline. Make an 
incision through the cervical fascia in the midline 
(Fig. 96-6) and extend the incision in the fascia to 
expose the full length of the strap museles. Elevate 
the sternohyoid musele in the midline. Then elevate 
the sternothyroid musele and dissect the thyroid 
capsule away from it on both sides. This will permit 
an adequate digital exploration of the entire thyroid 
gland. In most cases retracting the strap museles 
la te rally while the thyroid lobe is retracted in the 
opposite direction will provide good exposure for a 
thyroidectomy. If the gland is unusually large or the 
exposure is inadequate, do not hesitate to transect 
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Fig.96-7 

Fig. 96-8 

the sternohyoid and sternothyroid museIes. Transect 
them in their upper thirds (Fig. 96-7) as their 
innervation enters from below. 

Identifying the Inferior Thyroid 
Artery, Recurrent Laryngeal Nerve, 
and Inferior Parathyroid Gland 
Retract the strap mus eies firmly with a small Rich
ardson retractor while forcefully drawing thyroid 
gland in a medial direction using either a peanut 
sponge (Fig. 96-8) or agauze square held in the 
assistant's fingers. A layer of thin fibrous and areolar 
tissue is now divided in layers, either by using 
Metzenbaum scissors or dissecting bluntly with a 
hemostat. A variable distribution of one or more 
middle thyroid veins may be encountered along the 
anterolateral margin of the thyroid. Divide these 
veins between ligatures (Fig. 96-9). This will 
permit further elevation of the lower portion of the 
thyroid lobe. 

Identify the carotid artery. Carry the dissection 
through the fibrous tissue along the medial surface 
of the carotid artery down to the level of the pre
vertebral fascia. Now retract the carotid artery 
laterally. Dissection medial to this vessel will reveal 
the inferior thyroid artery passing deep to the carotid 
toward the j unction of the middle and lower thirds of 
the thyroid gland (Fig. 96-10). Once the inferior 
thyroid artery has been identified, encirele it with 
a Vesseloop. Apply mild traction to the artery 
and follow the anterior surface of this structure 
in a medial direction by blunt dissection with a 
Metzenbaum scissors. 

Before this vessel enters the thyroid gland, it will 
either pass directly beneath or cross directly over the 
recurrent laryngeal nerve. Make use of the inferior 
thyroid artery as a guide to the nerve. If the nerve is 
not immediately seen, dissect the loose fibrous tissue 
at a point just inferior to the artery near the groove 
between the trachea and the esophagus in order 
to identify the recurrent nerve. Once the nerve is 
identified, use a small hemostat to delineate the 
plane just superficial to the nerve. Continue this 
plane of dissection in a cephalad direction up to the 
inferior corn u of the thyroid cartilage, the poin t near 
which the nerve enters the larynx. Be aware that the 
nerve may divide into two or more branches along 
its course from the level of the inferior thyroid artery 
to that of the larynx. 

Now identify the inferior parathyroid gland, gen
erally located elose to the point where the inferior 
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thyroid artery divides into its branches (Fig. 96-
11). Divide each of these branches of the inferior 
thyroid artery between ligatures on a line medial to 
the parathyroid gland so that the blood supply to the 
parathyroid is not impaired. 

Once the recurrent nerve has been identified, 
proeeed to disseet out the lower pole of the thyroid 
lobe. One or more inferior thyroid veins will be 
eneountered in this loeation. Divide and ligate eaeh 
of these veins and li berate the inferior pole. 

Dissecting the Superior Pole and 
Superior Parathyroid Gland 
Identify the upper portion of the thyroid isthmus. 
If a fingerlike projeetion of thyroid tissue ean be 
identified extending from the region of the isthmus 
in a eephalad direetion, this represents the pyramidal 
lobe of the thyroid. If a thyroideetomy is being 
performed for Graves' disease, it is important to 
remove the pyramidal lobe. Otherwise, postoper
atively, it may beeome markedly hypertrophied and 
eause a serious eosmetie deformity overlying the 
thyroid eartilage. 

With a retraetor drawing the upper portion ofthe 
strap muscles in a eephalad direetion, use a peanut 
sponge disseetor to sweep the upper pole of the 
thyroid away from the larynx. This will separate the 
upper pole from the external branch of the superior 
laryngeal nerve, which is closely applied to the crico
thyroid muscle at this level. Also free the lateral 
portion of the superior pole by blunt dissection. 
There may be one or two sm all veins entering the 
posterior portion of the upper pole. Be careful to 
identify and occlude these branches if encountered. 
Then identify the terminal branches of the superior 
thyroid artery and vein. Ligate each of these with 
two 2-0 Vicryl ligatures and then divide each of 
these vessels between the ligatures (Fig. 96-12). 
After these vessels have been liga ted and divided, 
the superior pole of the thyroid will be completely 
liberated and ean be lifted out of the neck. Now 
search along the posterior surface of the upper third 
of the thyroid lobe for the superior parathyroid 
gland. Its usual location is sketched in Fig. 96-11. 
Dissect the gland away from the thyroid into the 
neck. 

It should be remembered that if any difficulty 
is eneountered in exposing the recurrent laryngeal 
nerve, the inferior thyroid artery, or the inferior 
parathyroid gland, do not hesitate to perform the 
superior pole dissection earlier in the operation in 
order to improve exposure of the posterior aspect of 
the thyroid gland. 



At this point the surgeon must decide whether to 
perform a subtotal or a total thyroid lobectomy. 
Generally, if the patient has what obviously appears 
to be a localized benign tumor, perform a subtotal 
thyroid lobectomy and obtain an immediate frozen 
section, if possible. If the frozen section should prove 
malignant, a total lobectomy is indicated as dis
cussed above. For larger tumors that are suspicious 
of malignancy, a total thyroid lobectomy should be 
carried out. 

Subtotal Thyroid Lobectomy 
If a subtotal resection of the lobe is the operation 
elected, free the upper pole completely and divide 
the lobe along the line of resection as outlined in Fig. 
96-11. At this level of dissection both parathyroid 
glands and the recurrent nerve, all of which have 
been previously identified, may be left in their nor
mal locations. Divide the remaining gland between 
hemostats until the anterior surface of the trachea 
has been reached. At this point transect the isthmus 
as described below. Some surgeons feel that the 
lateral margin of the residual segment of thyroid 
should be sutured to the trachea, although this step 
is not essen tia!. 

For patients undergoing bilateral subtotal thyroid
ectomy for Graves' disease, leave no more than 2-4 
grams of thyroid tissue on each side. 

Lig.of 

I nf. thyroid a.-----~ 

I nf. thyroid v. 

Fig.96-13 
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Total Thyroid Lobectomy 
Before considering a totallobectomy, be certain that 
you have positively identified the recurrent nerve as 
weil as the superior and the inferior parathyroid 
glands. After these structures have been dissected 
away from the thyroid, one can proceed with the 
totallobectomy. The gland is firmly attached to the 
two upper tracheal rings by dense fibrous tissue that 
constitutes the ligament ofBerry (Fig. 96-13). The 
upper portion ofthe recurrent laryngeal nerve passes 
very elose to the point where this ligament attaches 
to the trachea. Also, very often there is a small artery 
passing very elose to the recurrent nerve in this 
ligament. Be careful to control this vessel without 
injuring the nerve, before dividing the ligament. 
After this ligament has been freed, the thyroid lobe 
can easily be liberated from the trachea by elamping 
and dividing several small blood vessels until the 
isthmus has been elevated. The isthmus may be 
divided serially between hemostats or by a single 
application of the TA-55 stapling device containing 
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Fig.96-14 

Fig.96-15 
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3.5-mm staples as seen in Fig. 96-14. Then divide 
the isthmus with a scalpelleaving the left lobe of the 
thyroid in place as seen in Fig. 96-15. 

As you irrigate the operative field with saline 
and obtain complete hemostasis by ligatures and 
electrocoagulation, always keep in view the recur
rent nerve and the parathyroid glands. 

Partial Thyroid Lobectomy 
On some occasions, what appears to be an obviously 
benign lesion will occupy a small portion of the 

Fig.96-18 



Fig.96-19 

thyroid gland. Under these conditions, local ex cis ion 
or partiallobectomy may be indicated. The stapling 
device is sometimes useful under these conditions. 
Fig. 96-16 illustrates removal of the lower half of 
the right thyroid lobe, a stapling device having been 
used first to elose and control bleeding from the 
remaining segment of thyroid. Remember that identi
fication and preservation of the recurrent nerve must be 
achieved early in the disseetion. If the gland is fairly 
thick, use 4.B-mm staples. 

For benign lesions of the isthmus, one can dissect 
the isthmus away from the trachea and apply the 
stapling device to the junction between the isthmus 
and the adjacent thyroid lobes (Fig. 96-17). 

Operative Technique 809 

Closure 
In the unusual situation where the strap museles 
have been transected, resuture these two museles by 
means ofinterrupted mattress sutures of2-0 PG as 
illustrated in Fig. 96-18. In other cases, simply 
suture the right and left strap museles together 
loosely with interrupted 4-0 PG sutures. We rarely 
drain thyroidectomy cases. Hemostasis should be 
perJect before the operation is terminated. It is not 
safe to depend on a drain to evacuate blood elots. 

After the strap museles have been reapproxi
mated, suture the divided platysma musele together 
using interrupted 5-0 Vicryl. Glose the skin by 
means of carefully applied skin staples (Figs. 96-19 
and 96-20) or interrupted fine nylon. 
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Postoperative Care 
In patients with Graves' disease, carefully monitor 
vital signs in order to detect early evidence of a 
tfryroid storm. Those patients who were prepared 
for operation with propranolol will require treat
ment with this medication for 7 -1 0 days following 
operation. 

Carefully observe the patient's neck for signs of 
swelling or ecchymosis. Active bleeding in the bed of 
the excised thyroid gland can rapidly compress the 
trachea and cause respiratory obstruction, especially 
if the bleeding is due to a major artery. Under rare 
circumstances, it may be necessary to remove all of 
the sutures in the skin and the strap musdes in order 
to release the blood dot at the patient's bedside. In 
most cases, evacuate the blood dot in the operating 
room. After the removal of a very large goiter, one 
may occasionally observe the gradual swelling of the 
tissues of the neck due to slow venous bleeding that 
infiltrates the tissues and may produce respiratory 
distress by laryngeal edema. This type of patient 
requires orotracheal intubation as well as evacuation 
of the dot in the operating room. It is rare that an 
exploration or a tracheostomy must be done at the 
patient's bedside. 

Following bilateral thyroid lobectomy, check for 
hypocalcemia by measuring the serum calcium level 
until the patient is discharged. Observe for the signs 
of paresthesia of the extremities or face, symptoms 
that generally appear when the calcium drops below 
a level of 7 -8 mg/dl. Treat the symptoms with intra
venous calcium gluconate, 1 gram of a 10% solution 
several times a day. Give oral calcium carbonate 
tablets, 2-4 grams per day, as required to maintain 
the serum calcium level. If calcium alone does 
not control the symptoms, administer vitamin D, 
50,000-100,000 units a day by mouth. The milder 
forms ofhypocalcemia following thyroid surgery will 
probably be transient because it is caused by minor 
trauma to the parathyroid glands. Severe post
operative hypoparathyroidism is often permanent in 
nature. 

The patient who has undergone trauma or lacer
ation ofboth recurrent laryngeal nerves may develop 
a complete airway obstruction requiring prompt endo
tracheal intubation and then tracheotomy. This 
complication should be extremely rare. 

Postoperative Complications 

Hematoma with possible tracheal compression and 
respiratory distress may occur. 

There may be injury to the recurrent laryngeal nerve. If 
unilateral, this gene rally produces so me degree of 

hoarseness and weakness of voice. As mentioned 
above, bilateral recurrent nerve damage causes 
bilateral vocal cord paralysis and marked narrowing 
of the glottis with respiratory obstruction, which 
often requires immediate tracheotomy. The airway 
may later be improved by an arytenoidectomy. Post
operative hoarseness may be also due to transient 
vocal cord edema or vocal cord injury due to the 
endotracheal tube used for anesthesia. 

Externat taryngeal nerve injury may result In the 
patient being unable to utter high-pitched sounds. 

Hypoparatfryroidism, transient or permanent, results 
from inadvertent removal or trauma to several of the 
parathyroid glands. If during operation it is noted 
that one or more parathyroid glands have been 
removed, slice these into segments 1 mm by 1 mm 
each. Then transplant them into a musde of the 
forearm or the neck. If the fragments are sufficiently 
small, satisfactory function may develop. Transient 
hypoparathyroidism lasting as long as several 
months may result from manipulation of the para
thyroid glands without permanent damage. 

Thyroid storm may develop following thyroidectomy 
for Graves' disease, especially if the preoperative 
preparation has not been adequate. This condition is 
characterized by fever, severe tachycardia, mental 
confusion, delirium, and restlessness. Rarely seen in 
the present era, thyroid storm may be treated by 
adequate doses of propylthiouracil and intravenous 
sodium iodide, as well as propranolol, 2 mg intra
venously, with electrocardiographic control, fol
lowed by 10-40 mg by mouth several times a day. A 
patient with a high fever should be placed on a 
hypothermic blanket. 

Hypothyroidism may occur following bilateral sub
total thyroidectomy. Although many surgeons be
lieve that after an interval of 1-2 years following 
thyroidectomy the thyroid hormone secretion con
tinues at a stable rate, other observers contend that, 
like radioactive iodine, thyroidectomy may induce 
hypothyroidism many years after operation. Con
sequently, these patients should be checked for 
thyroid function at intervals of 1-2 years for an 
indefinite period of time. 
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Concept: Which Kind of 
Emergency Airway? 
When a hospitalized patient requires the establish
ment of an airway in the upper respiratory tract 
under emergency conditions, the first priority is to 
achieve endotracheal intubation, generally through 
the mouth, with a laryngoscope. In situations where 
endotracheal intubation cannot be established with 
great rapidity, an immediate cricothyroidotomy or 
tracheotomy is indicated. Of these two procedures, 
we agree with Boyd, Romita, Conlan, and associates 
that cricothyroidotomy has many advantages over 
tracheotomy und er emergency conditions. The 
cricothyroid membrane is situated directly und er the 
skin with no intervening tissues, such as muscle and 
the thyroid isthmus, which are encountered during 
tracheotomy. Cricothyroidotomy is easily learned 
and can be performed very rapidly with minimal 
risk. It involves an incision in the membrane between 
the lower border of the thyroid cartilage and the 
cricoid cartilage for purposes of tracheal intubation. 
U tilized under proper conditions, it has been de
monstrated to be safe in aseries of655 cases reported 
by Brantigan and Grow (1976) and in another series 
of 147 cases reported by Boyd and associates. 

Although the older literature contains many 
warnings that cricothyroidotomy is followed by 
many complications such as glottic or subglottic 
stenosis, both Boyd and associates and Brantigan 
and Grow (1982) did not encounter this complication 
when cricothyroidotomy was the initial procedure 
used for upper airway obstruction. On the other 
hand, patients who have been maintained on mech
anical ventilation with endotracheal intubation for 
more than 7 days and who have then undergone 
cricothyroidotomy, have sustained an unacceptable 
incidence of subglottic stenosis. Presumably, pro
longed intubation with secondary ulceration and 
inftammation of the larynx, followed by cricothy
roidotomy, combine to cause permanent damage 
to the subglottic region. Patients with acute inftam
mation of the epiglottis or vocal cords due to infec
tion or external trauma also should not undergo 
cricothyroidotomy, except possibly as a temporary 
lifesaving measure. On the other hand, Boyd and 
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associates and Brantigan and Grow (1982) have 
found that maintaining a patient on a mechanical 
ventilator for many weeks following intubation 
via cricothyroidotomy appears to produce no per
manent damage, provided the patient was not oral
ly intubated for more than 7 days prior to the 
cricothyroidotomy. 

Indications 
Establishing an emergency airway when oral or 
nasal endotracheal intubation cannot be achieved 

Under elective conditions the cricothyroid route is 
suitable for tracheal intubation, provided (I) the 
patient has not been orally or nasally intubated for a 
period of more than 7 days and (2) there is no 
preexisting infection or external trauma ofthe larynx. 

Preoperative Care 
Like tracheotomy, cricothyroidotomy is simpler to 
perform in a patient who has already been orally 
intubated. However, many cricothyroidotomy pro
cedures are performed under emergency conditions 
where no preoperative preparation is possible. 

Pitfalls and Danger Points 
Making Erroneous Incision in 
Thyrohyoid Membrane 
A dangerous error, occasionally performed by a 
neophyte under conditions of excitement, is to make 
the incision above the thyroid cartilage in the thyro
hyoid membrane instead of below the thyroid cartilage 
in the cricothyroid region. This erroneous incision 
may result in serious damage to the structures of the 
larynx. In learning to do this operation, remember 
that the incision is made at the lower border of the 
thyroid cartilage between the thyroid and the cricoid 
cartilages. 

Failure to Control Subcutaneous 
Bleeding 
Occasionally a vein in the subcutaneous space is 
transected. The veins should be either ligated or 
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electrocoagulated; otherwise, postoperative bleeding I I 
may occur. 

Operative Strategy 

Because cricothyroidotomy is often performed in an 
emergency situation, local infiltration of the skin 
over the cricothyroid membrane is the anesthetic 
usually employed. In desperate situations, of course, 
no anesthesia is necessary. 

Since the most dangerous error is making the 
incision in the wrong place, the surgeon should 
avoid this error by grasping the lateral margins of 
the thyroid cartilage between the thumb and the 
middle finger of his left hand, using the tip of his 
index finger to palpate the space between the lower 
margin ofthe thyroid cartilage and the upper margin 
ofthe cricoid. With this maneuver, one can pinpoint 
accurately the proper site for the incision. Under 
conditions of desperate emergency in the field with
out instruments, it is possible to perform this pro
cedure with a sharp penknife by inserting the tip of 
the blade through the skin and the cricothyroid 
membrane with one motion. Then twist the blade 
700 -900 to provide a temporary airway until some 
type of tube can be inserted into the trachea. 

Operative Technique 

Incision 
Place a folded sheet under the patient's shoulders to 
elevate them 4-8 cm above the table level. This 

Fig. 97-1 
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) 

Fig.97-2 

extends the neck somewhat. After the usual skin 
preparation, grasp the lateral margin of the thyroid 
cartilage between the thumb and the middle finger 
of the left hand. Palpate the cricothyroid space 
accurately with the tip of the index finger. Then 
infiltrate the line ofthe incision with local anesthesia. 
Make a transverse incision in the cricothyroid space, 
about 2 cm in length. Carry the incision down to 
the cricothyroid membrane. Occlude any bleeding 
points with ligatures or electrocoagulation. U se a 
scalpel with a No. 15 blade to stab the cricothyroid 
membrane (Figs. 97-1 and 97-2). Enlarge the 

/ 
/ 
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Fig. 97-3 
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Fig.97-4 

stab wound with a small hemostat or a Trousseau 
dilator, if available. Then insert a heavy Mayo 
scissors into the incision and spread the tissues 
transversely (Fig. 97-3) until the opening is suffi
ciently large to insert a low-pressure cufTtracheotomy 
tube, generally 8 mm in diameter (Fig. 97 -4). Fix 
the tube in place and maintain it in the same manner 
as employed for intubation through the traditional 
tracheotomy incision. Closure of the skin wound is 
generally not necessary. 

Postoperative Care 

(See Chap. 98.) 

Postoperative Complications 

Peristomal bleeding 

Transient hoarseness 

Infection, cellutitis 

Subglottic stenosis has not been seen unless the 
patient had undergone preoperative endotracheal 
intubation for more than 7 days or had an inftam
matory condition of the larynx prior to operation. 
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Concept: When to Do a 
Tracheotomy 

As mentioned in Chap. 97, tracheotomy is not the opti
mal operation for use in emergency situations in the 
absence of adequate light, instruments, and suction 
apparatus. Under these conditions, orotracheal intu
bation or cricothyroidotomy are far better procedures. 

At one time tracheotomy was frequently em
ployed in patients with pulmonary disease in order 
to improve respiratory function by reducing the 
dead space and by providing a direct route to the 
trachea to facilitate aspiration of excessive bronchial 
secretions. At present, improved methods of pulmo
nary physiotherapy have reduced the necessity to per
form tracheotomy to facilitate tracheal suctioning; 
efficient nursing management of orotracheal tubes in 
patients on mechanical ventilators has made it un
necessary to perform a tracheotomy in these patients 
if their need for assisted ventilation does not exceed 
1-3 weeks' duration. This requires meticulous suc
tioning of the trachea and the use of a low-pressure 
cuff on the endotracheal tube. As a result of all these 
developments, the present primary usefulness of the 
tracheotomy arises in patients who require it for the 
long-term maintenance of an airway. 

Indications 

Organic upper airway obstruction 

Radical oropharyngeal or thyroid surgery 

Severe laryngeal trauma 

Long-term ventilatory support 

Preoperative Care 
Pass an oral or nasal endotracheal tube preoper
atively whenever possible. 

Pitfalls and Danger Points 

Injury during surgery to cricoid or first tracheal ring 

Inadequate hemostasis 

Asphyxia 

Operative Strategy 
Because most tracheotomy operations are performed 
with the orotracheal or nasotracheal tube in place, 
inhalation anesthesia is the agent most commonly 
employed. Local anesthesia is also quite satisfactory 
in most patients. 

With an indwelling endotracheal tube in place, 
the risk of anoxia during tracheotomy is virtually 
eliminated. If for so me reason an endotracheal tube 
is not in place, be certain the hemostasis is adequate 
prior to opening the trachea. Otherwise, blood may 
pour into the tracheal stoma, obstructing the airway. 
An adequate suction apparatus should always be 
available during tracheotomy. This is one reason 
why a cricothyroidotomy is a better operation during 
an emergency situation when an endotracheal tube 
has not been passed. 

If the incision in the trachea is made in the area of 
the 1st ring or the cricoid cartilage, there is great 
risk that a subglottic stenosis will occur after the 
tracheotomy tube has been removed. It should be 
recognized that the opening in the trachea, made 
by the tracheotomy tube, heals by cicatrization, 
incurring the risk that a mild narrowing of the 
trachea will occur at the site of the tracheotomy. 
If this occurs in the subglottic region, corrective 
therapy will be extremely difficult. For this reason, 
take every precaution to avoid incising or injuring 
the 1st ring or cricoid cartilage. 

A very low tracheotomy incision, for instance in 
the 4th ring, mayaiso entail an unnecessary risk 
for the patient. This is true because inserting a 
tracheotomy tube low down in the trachea may cause 
erosion of the innominate artery due to press ure 
exerted by the tip of the tube. This complication has 
on occasion resulted in massive hemorrhage into the 
trachea with prompt asphyxiation of the patient. 
This risk is especially applicable in children where 
the innominate artery is relatively elose to the trache
otomy site. 
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Operative Technique 
Endotracheal Tube 
Virtually all patients should have an endotracheal 
tube in place prior to undergoing tracheotomy. 

Incision and Exposure 
Position the patient with a folded sheet beneath the 
shoulders so that the neck is extended. 

Although some surgeons believe that a horizontal 
skin incision produces a better scar, the generally 
preferred incision is a vertical one beginning at the 
level of the cricoid and continuing in a caudal direc
tion for about 4-5 cm. Carry the incision through 
the subcutaneous fat and the platysma muscle 
directly over the midline of the trachea, exposing the 
sternohyoid muscles. Achieve complete hemostasis 
with electrocautery and PG ligatures. Now elevate 
the strap muscles and make a vertical incision down 
the midline separating these two muscles. Carry the 
incision down to the upper trachea and expose and 
divide the capsule of the thyroid gland. Clamp, 
divide, and ligate all veins in this vicinity. Identify 
the thyroid isthmus. This bridge of tissue crosses the 
trachea generally in the vicinity of the 3rd tracheal 
ring (Figs. 98-1 and 98-2). 

Identifying the Tracheal Rings 
Clearly visualize the cricoid cartilage and the first 
tracheal ring. Preserve these two structures from 
injury. Occasionally it may be possible to retract the 
thyroid isthmus in a cephalad direction to expose the 
2nd and 3rd tracheal rings. However, in most cases, 
it will be necessary to elevate the thyroid isthmus 

Fig.98-1 

hyroid canilage 

ricoid cartilage 
econd tracheal ring 
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Fig. 98-2 

from the trachea by sliding Metzenbaum scissors 
beneath the isthmus and elevating it. Then divide 
the isthmus between clamps and insert suture
ligatures to maintain complete hemostasis. This will 
clearly reveal the identity of the 2nd and 3rd tracheal 
rings (Fig. 98-3). 

Opening the Trachea 
Check that hemostasis is complete. Also, check that 
the suction apparatus is functioning. 

In some cases incising only the 2nd ring will 
provide an adequate tracheotomy opening, but gen
erally it will be necessary to incise both the 2nd and 

Fig.98-3 



3rd rings. This procedure is facilitated by inserting a 
single hook retractor to elevate the upper portion of 
the 2nd ring. Insert a scalpel with a No. 15 blade to 
incise the membrane transversely just above the 2nd 
ring. Then divide the 2nd ring with the scalpel (Fig. 
98-3) and also the 3rd ring if necessary. Never 
divide the I st ring or the cricoid cartilage. 

Inserting Tracheotomy Tube 
Retract the edges of the trachea by inserting either a 
hemostal, two small hook retractors, or a Trousseau 
3-prong retractor (Fig. 98-4). Since most trache
otomy operations will require the insertion of a tube 
with a large balloon cuff for mechanical ventilation, 
be certain to apply a water-soluble lubricant to the 
tip of the tracheotomy tube and cuff. Then insert the 
tube into the tracheal incision (Fig. 98-5) while 
the anesthesiologist extracts the nasotracheal tube. 
Insert a suction catheter into the tracheotomy tube 
and aspirate mucous from the bronchial tree. Attach 
an oxygen line to the tracheotomy tube if necessary. 

Fig.98-4 
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Fig.98-5 

Closure 
Reapproximate the sternohyoid museles in the mid
line with interrupted 4-0 PG sutures. Insert several 
additional sutures to reapproximate the platysma 
musele. Then elose the skin loosely with interrupted 
4-0 nylon sutures. Suture the tracheotomy tube to 
the skin in two places. As soon as practicable, tie the 
cotton tapes together in the back of the patient's 
neck to guarantee fixation of the tracheotomy tube. 

Postoperative Care 

Humidified air is necessary to prevent crusting of 
secretions and eventual obstruction of the trache
otomy tube. 
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Use light-weight swivel connectors to attach the 
tracheotomy tube to the ventilator to avoid un
necessary press ure on the trachea at the stoma. 

If the tracheotomy tube has to be changed within 
the first one or two postoperative weeks, be certain to 
have instruments available for instant endotracheal 
intubation or emergency cricothyroidotomy if dif
ficulty is encountered in reinserting a tracheotomy 
tube. Remember, the track between the skin and the 
tracheal stoma will not be established for a variable 
number of days after the operation. Therefore, 10-
cating the tracheal stoma deep in the neck may 
sometimes be extremely difficult. This is a procedure 
not to be performed by an inexperienced resident. 

To improve the exposure of the trachea in the neck, 
hyperextend the patient's head by placing a rolled-up 
sheet under his shoulders. In order to help maintain 
the track of the tracheotomy tube, place the patient 
in a recumbent position with a sheet or sandbag 
beneath the shoulders. This will extend the head and 
neck, bringing the tracheal stoma closer to the skin 
incision. Only with the patient in this position should 
the old tracheotomy tube be removed and replaced. 
Never attempt this maneuver during the first two 
postoperative weeks with the patient in a sitting 
position. 

Postoperative Complications 

Hemorrhage following tracheotomy may occur as a 
result of the surgeon's having failed to ligate the 
bleeding points in the wound. This will become 
manifest by bleeding around the tracheotomy tube. 
A far more serious hemorrhage may occur late in the 
postoperative period, the result of either the tip of 
the tracheotomy tube or the balloon cufT eroding 
through the anterior wall or the trachea into the 
innominate artery. This is a life-threatening com
plication manifested by arterial bleeding into the 
trachea. Emergency management of this condition 

depends on temporarily controlling the bleeding by 
inftating the balloon cufT. If inftating the cufT around 
the tracheotomy tube does not promptly control the 
bleeding, then remove it and immediately insert an 
orotracheal tube. Inftating the cufT of the orotracheal 
tube may then occlude the fistula from the trachea to 
the innominate artery. Emergency resection of the 
innominate artery with suture of both ends may be 
necessary for definitive repair of the fistula with 
resection also ofthe damaged trachea in some cases. 

Subcutaneous emphysema may be avoided if the 
tissues are not sutured too snugly against the trache
otomy tube. There may be some air leakage between 
the trachea and the tracheotomy tube. 1fthis air has 
access to the outside, subcutaneous emphysema will 
not occur. 

W ound infection 

Pneumothorax (rare) 

Accidental displacement of tracheotomy tube 

Stenosis may occur sometime after the tracheotomy 
tube has been removed. This complication may take 
place either at the tracheal stoma or in the area of 
the trachea occluded by the balloon cuff. Strictures 
at the stoma level may be minimized by making the 
incision in the trachea as small as possible. Constric
tions lower in the trachea have been virtually elimi
nated by the large-volume, low-pressure balloon 
cufTs. If a patient who has undergone aperiod of 
mechanical ventilation with a tracheal tube ever de
velops signs of an upper airway obstruction (stridor 
or wheezing or shortness ofbreath), a stricture ofthe 
trachea should be strongly suspected. 

A lateral X ray of the neck will disclose an upper 
tracheal stricture, while an oblique chest X ray 
should identify lower trachealiesions. Tracheal re
section and anastomosis may be necessary for serious 
strictures. A granuloma may be resected through a 
bronchoscope utilizing the laser in some cases. 
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99 Drainage of Subphrenic Abscess 

Concept: Etiology and 
Modern Management of 
Subphrenic Abscess 

Etiology 
AIthough subphrenic abscesses may arise from pri
mary infections of the biliary tract, the appendix, or 
the colon, in the great majority of cases subphrenic 
sepsis follows a previous abdominal operation. In 
DeCosse, Poulin, Fox, and Condon's study of 52 
patients in whom subphrenic sepsis followed previ
ous surgery, 22 of them developed abscesses sub
sequent to operations on the stornach and ll of 
them, abscesses after biliary tract surgery. Other 
causes of subphrenic abscesses included surgery for 
trauma in 7 patients and colon operations in another 
7 cases. These authors feIt that postoperative bleed
ing was a common contributing cause in their se ries 
of subphrenic abscesses, many of which were, in fact, 
infected hematomas. Inadvertent splenectomy was 
another postoperative complication associated with 
left-sided subphrenic sepsis following gastric surgery. 

Diagnosis 
Clinieal Assessment 
Only about two-thirds of the patients with sub
phrenic abscesses demonstrate a typical clinical 
picture of fever, localized pain or tenderness, leuco
cytosis, and ipsilateral pleural effusion on ehest X 
ray. In the early stages, many patients manifest few 
of the above manifestations. Consequently, recent 
abvances in radiographie and other types of body 
imaging have been most welcome. 

Nuclear, Sonographie, and CT Seanning 
Assessments 
Although sonography has been of some value in 
identifying subphrenic sepsis, the CT scan is proving 
to be by far the most accurate method of identifying 
an abdominal abscess. The accuracy of computed 
tomography is so impressive, that it is cost effective 
to perform this study on any patient who has an 
unexplained persistent fever following abdominal 
surgery. 

Pereutaneous Catheter Drainage of 
Subphrenic Abseess 

With the aid of the CT scanning device and uItra
sonography, Johnson, Gerzof, Robbins et al. were 
successful in draining 89% of subphrenic or other 
abdominal abscesses by means of catheters inserted 
via the percutaneous route. Their indications for 
using percutaneous drainage included: (1) a well
established unilocular fluid collection having the 
various CT and ultrasound signs of an abscess; (2) a 
safe percutaneous access route; (3) ajoint evaluation 
by the surgical and radiology services; and (4) an 
operative backup for any complication or failure. 
Percutaneous drainage was considered to be espe
cially indicated if, in addition to meeting the above 
criteria, the patient was an exceptionally poor sur
gical risk. All patients were observed for a minimum 
of 6 months to detect recurrent abscesses. In the 
same institution, 12 patients underwent surgical 
drainage for subphrenic abscess. Ofthese, 4 patients 
suffered from inadequate drainage; all told, 5 
patients died of sepsis. 

These authors stated that computed tomography 
"has become our method of choice to identify and 
follow ... intraabdominal sepsis." It should be em
phasized that abscesses having many loculations 
may not be suitable for this technique. In many 
cases, it will be an inadequate method of curing 
an abscess that communicates with the intestinal 
or biliary tract. Similar successful resuIts were de
scribed by Mandel, Boyd, J aques, and associates 
who reported on 24 of their own patients and 
also collected re ports of 252 cases from the world 
literature. 

If computed tomography detects a subphrenic 
abscess in its early stages, before the abscess wall has 
become fibrotic and rigid, drainage by surgery or 
percutaneous catheter will permit the abscess to 
collapse. Consequently, the drain or catheter may be 
removed at a relatively early date. Otherwise, when 
the abscess wall is rigid, drainage must be con
tinued until the CT scan or a Hypaque sinogram 
X ray demonstrates that the abscess cavity has 
disa ppeared. 
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Almost all subphrenic abscesses can be success
fully treated by percutaneous catheter drainage. 

Surgical Approach 
Posterior (12th-Rib Excision) Approach 
At one time, removing the 12th rib and entering the 
"subphrenic" space from the postcrior approach 
was popular. However, anatomical studies by Boyd 
and by DeCosse and associates demonstrated that 
the bare area of the right lobe of the liver is located 
on its posterior surface. For this reason, there is no 
significant space caudal to the bare area between the 
right lobe of the liver and the diaphragm. The only 
space that can be approached efficiently via the bed 
of the 12th rib is the right subhepatic space. In order 
to drain a right suprahepatic subphrenic abscess 
through the bed of the 12th rib, the surgeon would 
have to divide the triangular ligament and penetrate 
the bare area of the liver. Exposure from the 12th 
rib approach is hardly adequate for this dissection. 
Consequently, only a right posterior subhepatic ab
scess can properly be approached through the bed of 
the 12th rib. In the report ofDeCosse and associates, 
failure to achieve adequate drainage was noted in 12 
of the 15 cases in which the posterior approach was 
used to the subphrenic space. 

For purposes of this discussion, we have adopted 
the classification of Boyd with a slight modification. 
On the right side there is a single suprahepatic 
subphrenic space and a right infrahepatic space. 
On the left there is a subphrenic space. The left 
infrahepatic space can be divided into two spaces: 
the posterior infrahepatic space, which constitutes 
the lesser sac; and the left anterior infrahepatic 
space, which is situated anterior to the stornach. 

Lateral and Subcostal 
Extraperitoneal Approach 
DeCosse and associates modified the subcostal ex
traperitoneal approach of Clairmont and Ranzi by 
extending it in a lateral direction as far as the tip of 
the 11 th rib. The layers of the abdominal wall are 
divided down to the peritoneum. Then the surgeon's 
hand dissects the peritoneum away from the dia
phragm until the abscess is reached. The lateral 
extraperitoneal approach mayaiso be used in the 
treatment of a right posterior infrahepatic abscess. 
DeCosse and associates were successful in draining 
left subphrenic as well as left posterior infrahepatic 
abscesses in the lesser sac through the subcostal 
or lateral extraperitoneal approach. The lesser sac 
abscesses were reached by dissecting the perito
neum away from the upper pole of the kidney. The 
right suprahepatic subphrenic abscess is easily ap
proached through an anterior (subcostal) extra
peritoneal approach. An abscess in the left anterior 

infrahepatic space is best approached by performing 
a laparotomy. 

Laparotomy 
Halasz as well as Dineen and McSherry advocated 
draining subphrenic abscesses by a transperitoneal 
route. Although it is true that, thanks to modern 
antibiotics, there is no great risk of spreading the 
infection by draining an abscess transperitoneally 
instead of extraserously, no one can doubt that 
exploring the abdomen 2-3 weeks following major 
surgery is more difficult and more hazardous than is 
draining the abscess by an extraserous route. Prior 
to the achievement of diagnostic accuracy with com
puted tomography, there was a considerable risk 
that the patient might have an abscess in more than 
one location. U nd er these conditions, an extraperi
tone al operation might overlook the second or third 
abscess. When a CT scan demonstrates a solitary 
right or left subphrenic abscess, or a right posterior 
infrahepatic abscess, we prefer to attempt drainage 
by the extraserous approach because the operation is 
safe and relatively simple. If this procedure fails to 
eliminate the signs of sepsis, a laparotomy should be 
performed. However, this discussion may be hy
pothetical because almost all of the subphrenic ab
scesses, in accessible locations like the above, are 
effectively managed by the insertion ofpercutaneous 
drainage catheters with CT guidance. In patients 
suspected of having a lesser sac abscess, a peri
pancreatic, or a left anterior infrahepatic abscess 
and in those suspected ofhaving an anastomotic leak 
with multiple intermesenteric abscesses, laparotomy 
is mandatory. 

Indications 
It is true that in the early stages of the development 
of a subphrenic abscess, there probably is a stage of 
cellulitis that can successfully be treated with anti
biotics. However, in the vast majority of patients 
who have symptoms of sepsis, it is too la te for treat
ment by antibiotics alone by the time the diagnosis 
of a subphrenic abscess is made. Prompt institution 
of drainage is thus indicated, either by the per
cutaneous route or by surgery. 

Preoperative Care 

Therapeutic doses of appropriate antibiotics should 
be administered. Until the culture report is available, 
we believe the patient should receive an aminoglyco
side, clindamycin, and ampicillin intravenously be
cause in most cases the causative organisms will 
respond to these agents. Other antibiotic regimens 
that include various combinations of a third- or 
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fourth-generation cephalosporin and metronidazole 
are also acceptable. 

Whereas the older diagnostic workup for a sub
phrenic abscess depended on the abdominal and 
chest X ray together with a liver-lung nuelear 
scan, at this time the best single diagnostic pro
cedure to localize a subphrenic abscess is computed 
tomography. 

Nasogastic tube 

Pitfalls and Danger Points 

Failure to locate and adequately drain allioculations 
and multiple abscesses 

Injuring the spleen, liver, or hollow viscus 

Operative Strategy 

Extraserous Approach 
Dissection in the extraserous preperitoneal or retro
peritoneal plane is generally simple if the surgeon 
enters the proper plane by incising the transversalis 
fascia but not the peritoneum. The incision should 
be made long enough to admit the surgeon's hand. 
Then blunt dissection will separate the peritoneum 
from the undersurface of the diaphragm until an 
area of induration is reached. This represents the 
abscess. Generally blunt dissection with a finger will 
permit entry into the abscess. Although DeCosse 
and associates have successfully drained abscesses in 
the posterior right subhepatic space and in the lesser 
sac by the extraserous approach, we usually prefer a 
laparotomy to accomplish drainage of these two 
spaces. 

When an extraserous approach has failed to reveal 
an abscess, it is generally simple to lengthen the 
incision in the abdominal wall transversely, con
verting it to a subcostal incision. Then incise the 
peritoneum and continue the exploration for the 
abscess transperitoneally. Alternatively, a second 
vertical incision may be made in the midline of the 
abdomen for further exploration. 

Laparotomy 
When the transperitoneal approach has been elected, 
we prefer a midline incision, especially if there is 
suspicion of an anastomotic leak or an abscess 10-
cated within the folds or the sm all bowel mesentery. 
If the exploration of the subphrenic, subhepatic, and 
lesser sac spaces does not reveal the source of the 
patient's sepsis, it may be necessary to free the entire 
small bowel and the pelvis in order to positively rule 
out an abdominal abscess. 

Imernal 
obliqu ITI . 

E. ternal obliqu apon 

Fig.99-1 

Operative Technique
Extraserous Subcostal Drainage 
of Right Subphrenic Abscess 

Incision and Exposure 
Make a 10-12 cm incision, beginning near the ti p of 
the right 11 th rib and continue medially parallel to 
the costal margin. Carry the incision through the ex
ternal oblique musele and aponeurosis (Fig. 99-1). 
Generally, the internaioblique musele (Fig. 99-2) 

Inci ion in illleral oblique ITI. 

Fig.99-2 
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Fig.99-3 

Fig. 99-4 

Inlernal oblique ITI. 

Incision in 
lran ver ali 

Peritoneum 

Fig.99-5 
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can be separated along the line of its fibers. It will 
usually be necessary to divide the 9th intercostal 
nerve. Then transect the transversus muscle with the 
electrocautery. If necessary, the incision may be 
continued through the lateral quarter of the rectus 
muscle. 

Identify the transversalis fascia and carefully 
divide it with a scalpel (Fig. 99-3) revealing 
the underlying peritoneal membrane. Use agauze 
sponge on a sponge-holder to dissect the peritoneum 
away from the transversalis fascia. Continue the 
dissection upward by inserting the hand to further 
separate the peritoneum from the undersurface of 
the diaphragm until the dome of the liver is reached 
(Fig. 99-4). 

A right posterior infrahepatic abscess can be 
reached by the extraserous approach if the peri
toneum is dissected laterally (Fig. 99-5) until the 
fat overlying Gerota's fascia is encountered. This is 
swept away from the posterolateral peritoneal en
velope. The abscess will then be encountered medial 
and superior to the upper pole of the right kidney. 
On the left side a posterior infrahepatic or lesser sac 
abscess can be approached in a similar fashion by 
dissecting the posterolateral peritoneum away from 
the fat over Gerota's capsule. The abscess will be 
encountered medial to the upper pole of the left 
kidney. 

Drainage and Closure 
After exposing an area of induration in one of the 
subphrenic spaces, the abscess may be entered by 
inserting a fingertip or the tip of a blunt Kelly 
Hemostat. Open the abscess cavity widely and irri
gate out the purulent material after obtaining a sam
pIe for routine and an aerobic cultures (Fig. 99-6). 

If an abscess has been drained in its early stages 
before its walls have become rigid, evacuating the 
pus will permit the abscess cavity to collapse and 
disappear. In cases ofthis type it is necessary to insert 
only a single suction drain and a single large latex 
drain. These drains may be brought out through the 

Fig.99-6 
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Fig.99-7 

inclSlon (Fig. 99-7) (or through a stab wound) . 
Close the remainder of the abdominal wall incision 
so that one finger may be inserted into the abdominal 
cavity alongside the drains . Although many sur
geons prefer to sew the skin closed after this opera
tion, we believe that the skin and the subcutaneous 
tissue should be lightly packed with a strip of moist
ened gauze and left unsutured. Several untied in
terrupted nylon skin sutures may be inserted, in 
anticipation of a delayed secondary closure at the 
bedside 4- 7 days following operation. If the patient 
has a large subphrenic abscess with rigid walls that 
do not collapse after evacuating the pus, insert two 
suction drains and 3-4 large latex drains, anti
cipating that the drains may have to be left in for a 
number of weeks before the abscess cavity collapses 
or fills with granulation tissue. 

Operative Technique
Laparotomy for Subphrenic and 
Abdominal Abscesses 
Incision and Exposure 
When draining an accurately localized right infra
hepatic abscess a right lateral subcostal incision is 
suitable. Left anterior infrahepatic and lesser sac 
abscesses, suprahepatic abscesses, and most other 
abdominal abscesses are better drained through 
midline incisions. If the patient has had arecent 
operation through a midline incision, try to enter the 
abdomen by extending the previous midline incision 
into a virginal area ofthe abdominal wall so that one 
is less likely to encounter densely adherent bowel 
when opening the peritoneum. After the abdomen is 
opened, identify the falciform ligament and peri
toneum. Dissect these two structures away from all 
the underlying bowel and omen turn , first on the 
right side and then on the left. After this has been 
accomplished, pass a hand over the liver to explore 
the suprahepatic and then the infrahepatic spaces. 

Divide the avascular portion of the gastrohepatic 
ligament and enter the lesser sac behind the lesser 
curvature of the stomaeh. If this approach has been 
obliterated by previous surgery or adhesions, enter 
the lesser sac by dividing the omen turn along the 
greater curvature and expose the posterior wall of 
the stornach and the anterior surface ofthe pancreas. 
Identify the right and left paracolic spaces and ex
pose the pelvic cavity since both are likely locations 
of abscesses, especially in patients suffering ruptured 
appendicitis or diverticulitis. Finally, ifit is necessary 
to rule out the possibility of an interloop abscess, the 
surgeon will have to patiently free the entire length 
of small intestine and its mesentery. 

Perform a needle catheter jejunostomy in all 
patients not likely to resurne oral nutrition early in 
the postoperative course. 

Drainage and Closure 
When a long midline incision has been used, drains 
should be brought out through suitable stab wounds. 
Although large sump drains are suitable for sub
phrenic abscesses, there is a considerable risk of 
creating a colocutaneous or enterocutaneous fistula 
if a large plastic drain remains in contract with a 
segment of bowel for period of time exceeding 2 
weeks. Consequently, it may be preferrable to use 
soft Silastic sump drains or latex Penrose drains 
rather than a more rigid type of drain. 

Close the midline incision by the modified Smead
Jones technique (Chap. 5) using No. I PDS sutures 



to the abdominal wall. Insert vertical mattress su
tures of 3-0 interrupted nylon about 2 cm apart into 
the skin but do not tie any of these sutures for 4-8 
days. 

Postoperative Care 
Continue therapeutic doses of suitable antibiotics, 
guided by Gram stain studies taken in the operating 
room and by bacterial culture results. Antibiotics will 
be required for a minimum of 7 -10 days in patients 
undergoing surgery for a subphrenicabscess. 

If early feeding cannot be tolerated by the patient, 
initiate jejunostomy tube feeding. 

If the abscess cavity was not rigid and its walls 
collapsed after the pus was evacuated, remove the 
drains after 10-14 days. If there is any question 
about a residual cavity, inject sterile Hypaque or 
other iodinated aqueous contrast medium through 
the sump drain to perform a sinogram X ray. If 
there is any cavity remaining, leave at least one 
of the drains in place until the cavity has been 
eliminated, as demonstrated by an X-ray study. 

If the patient has a large abscess cavity with rigid 
walls, and thick pus, consider the advantages of 
irrigating the abscess daily through one of the sump 
catheters with a dilute antibiotic solution. 

Postoperative Complications 
Residual or recurrent abscess 

Overlooked abscess 
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Colocutaneous of enterocutaneous fistual 

Hematoma secondary to hepatic or splenie operative 
trauma 
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Appendixes 



A Same Mechanical Basics 
af Operative Technique 

Rare is the novice who has the inborn talent to ac
complish all the mechanical manipulation in surgery 
with no more thought or analysis than the natural 
athlete gives to hitting a ball. Most surgeons in train
ing can gain a great deal from analyzing such basics 
of surgery as foot position, hand and arm motion, 
and the efficient use of instruments. 

In considering the mechanics discussed here, re
member that underlying all aspects of surgical tech
nique are the fundamental principles articulated by 
Halsted, who emphasized that the surgeon must min
imize trauma to tissues by using gentle technique. 
Halsted also stressed the importance of maintaining 
hemostasis and asepsis. 

Bear in mind that this text has been written from 
the vantage point of the right-handed surgeon. Left
handed surgeons should of course reverse the instruc
tions where appropriate. 

Importance of Surgeon's 
Foot and Body Position 

For every activity involving the use of hands and 
arms, there is a body stance that allows the greatest 
efficiency of execution. For example, the right
handed professional who uses a baseball bat, a tennis 
racket, a wood chisel, or a golf club places the left 
foot forward, the right foot 30-50 cm to the rear, and 
directs the right arm and hand motion toward die left 
foot. And for the greatest efficiency in sewing, the 
surgeon assurnes a body position such that the point 
of the needle is aimed toward the left foot. This stance 
allows the shoulder, arm, and wrist to occupy posi
tions that are free of strain. It permits the surgeon to 
perceive proprioceptive sensations as the ne edle 

moves through the tissues. Only in this way can the 
surgeon "feel" the depth of the suture bite. Combin
ing this proprioceptive sense with visual monitoring 
of the depth of the needle bite is the best way to 
assure consistency in suturing. Because accuracy in 
grasping submucosa with the suture is one of the 
most important factors in the proper construction of 
an intestinal anastomosis, the surgeon must make ev
ery effort to perfect this skill. 

Fig. A-1 illustrates the proper foot position of the 
surgeon who is inserting Lembert sutures in the con
struction of an anastomosis situated at right angles to 
the long axis of the body. If the surgeon were to 
insert sutures of the Halsted type instead, they would 
requireone forehand pass with a needle holder, fol
lowed by a second pass with the same strand of suture 
material, using a backhand motion; there should be 
no alteration of foot position. To insert sutures back
hand, the needle should be directed toward the sur
geon's right foot. Similarly, cutting by scalpel is prop
erly performed with a backhand motion directed 
toward the surgeon's right foot (Fig. A-2). In using 
scissors, however, the point of the scissors should be 
directed toward the surgeon's left foot. 
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The proper foot position for inserting Lembert su
tures in an anastomosis oriented in a line parallel to 
the long axis of the body is shown in Fig. A-3 . 

Some surgeons do not have a highly developed 
proprioceptive sense when they use the backhand su-
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ture. Therefore, whenever it is feasible they should 
avoid this maneuver in seromuscular suturing. This 
is almost always possible if the surgeon rearranges 
the direction of the anastomosis or assumes a body 
stance that permits optimal forehand suturing. 
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The method of chan ging body position so that all 
sutures can be placed with a forehand motion is illus
trated in Fig. A-4. It shows Cushing sutures being 
inserted into an esophagogastric anastomosis, with 

Fig. A-4 
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the surgeon standing on the left side of the patient. 
When the needle is passed through the gastric wall 
from the patient's left to right, the surgeon's left foot 
is planted elose to the operating table along the left 
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side of the patient's abdomen. The surgeon's right 
foot is placed more laterally. When the suture is 
passed from the patient's right to left, on the posterior 
aspect of the esophageal wall, the surgeon's right foot 
is placed alongside the operating table. The surgeon's 

------

Fig. A-5 

body faces toward the patient's feet and the surgeon's 
left foot is somewhat lateral to the right foot (Fig. A-
5). This directs the point of the needle toward the 
surgeon's left foot at all times. 



1 Fig. A-6 

A similar change in body stance is illustrated in 
Figs. A-6 and A-7, where Cushing sutures are being 
inserted into a low-lying colorectal anastomosis. Of 
course, if the surgeon chose to use the Lembert-type 
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suture in either an esophagogastrostomy or a colo
proctostomy, a single stance would be efficient for 
the entire anastomosis. 
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Figs. A-8 and A-9 illustrate the insertion of 
Lembert sutures for the finallayer of a gastrojejunal 
anastomosis, showing the foot position of the surgeon 
who is standing on the patient's right side as com
pared with a position on the patient's left. 

~ ( T 
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Fig. A-l0 illustrates closure of an upper vertical 
midline abdominal incision. Fig. A-ll shows a lower 
midline incision with the surgeon standing at the pa
tient's right side. 

Though it is true that some surgeons are able to 
accomplish effective suturing in spite of awkward or 

R 

Fig. A-IO 
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strained body and hand positions, it must be empha
sized that in surgery, as in athletics, good form is an 
essential ingredient in producing consistently supe
rior performance. 
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U se of Instruments 

With rare exceptions, aH surgical instruments used 
in soft tissue disseetion should be held with fingertip 
pressure; they should not be held in a tight vise-like 
grip. The loose grip is essential if the surgeon is to 
perceive proprioceptive sensations as the instrument 
is applied to the tissue. This requirement applies 
whether the instrument used is ascalpei, forceps, 
needle-holder, or scissors. 

Scalpel 
When making the initial scalpel incision in the skin, 
the surgeon can minimize tissue trauma by the use of 
a bold stroke through the skin and subcutaneous fat. 
This does indeed require a firm grip. In most other 

situations, however, the scalpel should be held gently 
between the thumb on one side of the handle and the 
other fingers on the opposite side . Long, deliberate 
strokes with the scalpel are preferred. GeneraHy, cut
ting is best done with the belly of the scalpel blade. 
This enables the surgeon to control the depth of the 
incision by feel as weH as by eye . The scalpel is a 
particularly effective instrument when broad surface 
areas are to be dissected, as in radical mastectomy or 
inguinallymphadenectomy. 

In situations such as an attempt to define the fas
cial ring surrounding an incisional hernia, the sur
geon can clear overlying adherent fat rapidly from 
broad areas of fascia by using a scalpel. The effi
ciency of knife dissection is greatly enhanced when 
the tissues being incised are kept in astate of tension; 



this can be brought about by traction between the 
surgeon's left hand and countertraction by the first 
assistant. 

The surgeon must always be alert to observe the 
nuances of anatomy revealed by each scalpel stroke, 
especially if a structure appears in an unexpected 10-
cation. This is not possible if the surgeon is in the 
habit of making rapid litde chopstrokes with the scal
pel, like a woodpecker. Rapid, frenzied motions do 
not afford sufficient time for the surgeon's brain to 
register and analyze the observations made during 
the dissection. Nor do they allow sufficient time for 
feedback to control the hand motions. Slow, defini
tive, long sweeping strokes with the scalpel make the 
most rapid progress and allow enough time to permit 
the activation of cerebral control mechanisms and 
prevent unnecessary damage. 

Metzenbaum Scissors 

The round-tipped Metzenbaum scissors is a valuable 
instrument because it serves a number of essential 
functions. The elosed Metzenbaum is an excellent 
tool for dissection. It may be inserted behind adhe
sions or ligaments to elevate and delineate planes of 
dissection be fore dividing them. Properly held, with 
the ring finger and thumb in the two orifices and the 
index finger and middle finger extended along the 
handle, this instrument serves as an extension 01 the hand in 
detecting sensations and in providing the surgeon with 
information concerning the density, pli ability , and 
thickness of the tissue being dissected. As with other 
instruments, this proprioceptive function is enhanced 
if the hand grasps the instrument gendy. 

The Electrocautery as 
a Cutting Device 

Some surgeons prefer to use the electrocautery, set 
for the "cutting" current, for such maneuvers as ele
vating the skin flaps during mastectomy or incising 
subcutaneous fat. Transecting fat with a cutting cur
rent makes hemostasis only partially effective, but 
tissue trauma is minimal. If the current is set for 
"coagulation," considerable heat may be generated, 
causing the fat to boil. Madden et al. and Gruse and 
Foord have observed that the incidence of wound in
fections is doubled. On the other hand, the transec
tion of musele bellies, as for instance in the subeostal 
or thoracie incision, may be aceomplished effieiently 
when the electroeoagulator is set for "eoagulation" or 
"blend" current. This provides good hemostasis and 
appears not to injure the patient signifieantly. Oeca
sionally, the peritoneum and ligaments in the para
colie gutters become somewhat vascular secondary to 
inflammation. The electrocoagulator can be used to 
divide these struetures. 
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In many areas, such as the neck, breast, and ab
dominal wall, it is feasible to cut with the electrocau
tery set for "cutting." To divide a small blood vessel, 
change the switch from "cutting" to "coagulation" and 
ocelude the isolated blood vessel by electrocautery. 
Garefully performed, this sequence of dissection 
seems not to be damaging. If the incidence of wound 
infections, hematoma, or local edema is increased by 
using this technique, the surgeon is overcoagulating 
the tissues and not isolating the blood vessels effec
tively. 

Forceps 

Gare must be taken to avoid unnecessary trauma 
when applying forceps to body tissues. As with other 
instruments, hold the forceps gendy. It is surprising 
how little force need be applied when holding the 
bowel with a pair of forceps while inserting a suture. 
If the imprint of the forceps appears upon the wall of 
the bowel after the forceps have been removed, this 
is a elear warning that excessive force has been ap
plied in grasping the tissue. 

With the goal of avoiding unnecessary trauma, 
in selecting forceps recognize immediately that the 
"smooth" as weIl as the "mouse-toothed" forceps are 
contraindicated when handling delicate tissue. Ap
plied to the bowel, the smooth force ps requires exees
sive compression to avoid slipping. In this situation 
a DeBakey-type forceps does not require excessive 
compression to prevent the tissue from slipping from 
the jaws of the forceps. For more delicate dissection, 
the Brown-Adson type forceps is even more suitable. 
This instrument contains many tiny interdigitating 
teeth, which allow the surgeon to hold delicate tissues 
with minimal force. 

N eedle-holder 

It should be obvious that when a curved needle is 
used it must be inserted with a circular motion to 
avoid a tear at the site of the needle's point of entry 
into the tissue. What is required is a rotatory motion 
of the surgeon's wrist which, in turn, is aided by 
proper body stance and a relaxed shoulder and elbow 
position. Stability is enhanced if the elbow can be 
kept elose to the body. Many novices te nd to ignore 
the need for this rotatory wrist motion, especially 
when the suture line is in a poorly aecessible anatomi
callocation. They tend to insert a eurved needle with 
a purely horizontal motion of the needle-holder, thus 
causing excessive injury at the entrance hole. 

U sing the same hand grip throughout the suturing 
sequence enhances the surgeon's capacity to detect 
proprioceptive impulses from the needle-holder. It is 
difficult to sense the depth of the needle bite accu
rately if some of the time the surgeon's fingers are in 
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the orifices of the instrument's handle and at other 
times are not. For gastrointestinal suturing, where 
proprioception is of great importance, we prefer a 
grip with the thumb in one orifice and the ring finger 
in the other, steadying the handle with the extended 
index and middle fingers. 

While most suturing is accomplished using a nee
dIe-holder with a straight shaft, some situations re
quire a needle-holder whose shaft is angled or curved. 
This is so, for example, in the low colorectal and in 
so me esophagogastric anastomoses. In both instances 
inserting the suture with a smooth rotatory motion 
may not be possible unless a curved needle-holder 
like the Stratte or Finochietto is used (see Fig. D-
18). 

Hemostat 

Ideally, the hemostat should be applied to avessei 
just behind the point of bleeding, and the bite of 
tissue should be no larger than the diameter of the 
vessel. Obtaining hemostasis may seem to take less 
time if large bites of tissue are grasped by large hemo
stats than if small, accurate bites are taken. On the 
other hand, with small bites marry bleeding points can 
be rapidly controlled by electrocoagulation rather 
than ligature, a technique that is especially helpful in 
operations such as those for radical mastectomy. 

Whenever possible, sm all Halsted or Crile hemo
stats should be employed. The choice between 
straight- and curve-tipped hemostats is a matter of 

personal preference, as either may be applied with 
equal accuracy. For deeper vessels, such as the cystic 
artery, Adson clamps provide greater length of han
dle combined with delicate jaws. 

Occasionally it is more efficient to use a single, 
large Kelly hemostat to grasp a large pedicle contain
ing a number of vascular branches than to cause ad
ditional bleeding by dissecting each small branch 
away from the pedicle. An example is the ligation of 
the left gastric artery-coronary vein pedicle along the 
lesser curvature of the stornach du ring gastric re sec
tion. A right-angled Mixter clamp is useful for ob
taining hemostasis in the thoracic cavity and when 
dividing the vascular tissue around the lower rectum 
du ring the course of anterior resection. 

In all cases the preferred hand grip for holding 
hemostats is identical with that for holding the nee
dIe-holder and scissors. When the hemostat has a 
curved tip, the instrument should be held so that the 
tip curves in the same direction in which the sur
geon's fingers flex. 

References 

Gruse PJ, Foord R. A five-year prospective study of23,649 
surgical wounds. Arch Surg 1973; 107:206. 

Madden JE et al. Studies in the management of the con
taminated wound, IV. Resistance to infection of surgi
cal wounds made by knife, electrosurgery, and laser. 
AmJ Surg 1970; 119:222. 



B Dissecting and Sewing 

The Art of Dissecting Planes 

Of all the skills involved in the craft of surgery, per
haps the single most important is the discovery, delin
eation, and separation of anatomical planes. When 
this is skillfully accomplished, there is scant blood loss 
and tissue trauma is minimal. The delicacy and speed 
with which dissection is accomplished can mark the 
difference between the master surgeon and the tyro. 

Of all the instruments available to expedite the 
discovery and delineation of tissue planes, none is 
better than the surgeon's left index finger. (References 
here are again to right-handed surgeons.) This digit 
gets insinuated behind the lateral duodenal ligament 
in the performance of the Kocher maneuver, behind 
the renocolic ligament during colon resection, and 
behind the gastrophrenic ligament in the perfor
mance of a gastric fundoplication. These structures 
can then be divided very rapidly, for the underlying 
left index finger is visible through the transparent 
tissue. Dissection of all these structures by other tech
niques not only is more time-consuming, it is fre
quendy more traumatic and produces more blood 
loss. 

In identifying adhesions between the bowel and 
peritoneum, the left index finger can often be passed 
behind the adhesion. This maneuver can produce 
gende traction on the tissue to be incised. If the finger 
is visible through the adhesion it can aid dissection. 

If there is insufficient space for the insertion of 
the surgeon's left index finger, often the Metzenbaum 

scissors, with the blades closed, can serve the same 
function when inserted underneath an adhesion for 
delineation and division. This maneuver is also use-

ful in incising the adventitia of the auxillary vein dur
ing a mastectomy. To do this, the closed Metzen
baum scissors is inserted between the adventitia and 
the vein itself; then it is withdrawn, the blades are 
opened, and one blade is inserted beneath the adven
titia; finally, the jaws of the scissors are closed and 
the tissue divided. This maneuver gets repeated until 
the entire adventitia anterior to the vein has been 
divided. 

In many situations a closed blunt-tip right-angle 
Mixter clamp may be used the same way as a Metzen
baum scissors for the dissection and delineation of 
anatomical structures. Identification and skeletoniza
tion of the inferior mesenteric artery or the cystic 
artery and delineation of the circular muscle of the 
esophagus during cardiomyotomy are just some of 
the uses to which this instrument can be put. 

The scalpel is the instrument of choice when devel
oping a plane that is not a natural one, such as in 
elevating skin flaps over the breast. When the scalpel 
is held at a 45 0 angle to the direction of the incision 
(Fig. B-l), it is also quite useful in clearing fascia of 
overlying fat. 
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Fig. B-l 

More important, when the surgeon must co pe 
with advanced pathological changes involving dense 
scar tissue, such as may exist when elevating the pos
terior wall of the duodenum in the vicinity of a pene
trating duodenal ulcer, the scalpel is the only instru
ment that will divide the den se scar accurately until 
the natural plane of cleavage between the duodenum 
and pancreas is reached, beyond the diseased tissue. 

The peanut sponge (Kutner dissector), a small, 1.5-
cm gauze sponge grasped in a long hemostat, is an 
appropriate device to separate fat and areolar tissue 
from anatomical structures. It should not be used to 
te ar tissues while making a plane. After the perito
neum overlying the cystic duct and artery has been 
incised, the peanut sponge can separate peritoneum 
and fat from the underlying duct and artery. It is 
useful for the elevation of a thyroid lobe from its 
capsule. After sharp dissection has exposed the major 
arteries during the course of a colon resection, the 
peanut sponge is able to skeletonize the vessels and 
sweep the lymphatic and areolar tissue toward the 
specimen. 

A folded 10 cm X 10 cm gauze square grasped in a 
sponge holder has occasional application in sweeping 
perirenal fat from the posterior aspect of the perito
neum in lumbar sympathectomy. It is useful also in 
separating the posterior wall of the stornach from 

peripancreatic filmy peritoneal attachments. Because 
the use of a large sponge does not permit anatomical 
precision, sm all veins may be torn in this type of 
gross dissection; therefore the sponge's applicability 
should be limited to avascular planes. 

The surgeon who wants to perform accurate dis
sections is greatly aided by a talent for quickly recognizing 
tissues and structures as they are revealed by the scalpel 
or scissors. A truly alert surgeon can make a prompt 
evaluation of the structural characteristics of a nerve, 
blood vessel, ureter, or common bile duct, so that 
each is identifiable at a glance, even before the struc
ture is thoroughly exposed. This requires an intimate 
knowledge of anatomy, so that the surgeon knows 
exactly where each structure will appear, even before it has 
been revealed by dissection. 

Sewing Technique 

U se of N eedle-holder 

Smooth rotatory wrist action and the surgeon's 
awareness of what it feels like when a needle pene
trates the submucosa of the bowel are important 
when suturing with a typical half-circle needle on a 
needle-holder. (Also see Appendix A.) 



Selection of N eedle: 
Straight or Curved? 

Most surgeons prefer to place seromuscular sutures 
into the gastrointestinal tract with a fine half-curved 
needle in a needle-holder. However, for those who 
wish to learn the technique it is possible to accomplish 
the same seromuscular bite with a straight needle 
held between thumb and fingers. This is done by first 
angling the needle toward the lumen of the bowel at 
a 45° angle. After penetrating the submucosa the 
needle direction is abruptly changed to an outward 
direction away from the lumen. 

It is in the insertion of the mucosallayer of sutures 
that the straight ne edle demonstrates its distinct supe
riority. The needle should be directed at a right angle 
to the long axis of the bowel and passed directly 
through the entire wall in a single thrusting motion. 
The first assistant should then grasp the tip of the 
needle with a straight hemostat, pull it through, and 
hand it back to the surgeon, who will then be pre
pared to insert the next stitch in the continuous layer. 
Considerable time can be saved by avoiding the need 
to reposition the needle in a needle-holder at each 
step. 

The ne edle selected for any use should have the 
least possible thickness commensurate with adequate 
strength to achieve its purpose. 

Size of Bite 

The width of the tissue enclosed in the typical sero
muscular suture will vary between 4 and 6 mm, de
pending on the thickness and consistency of the tissue 
involved. Hypertrophied gastric wall requires a 
larger bite than the normally thin colon. When clos
ing the abdominal wall by our version of the Smead
Jones closure, a bite of abdominal wall 3 cm wide is 
appropriate, as this stitch serves as aburied "reten
tion" suture and must resist considerable muscle pull 
without tearing out. 

Distance between Sutures 

The distance between bites in the typical approxima
tion of the seromuscular layer with interrupted 
Lembert sutures is 5 mm. When continuous mucosal 
or other sutures are used, the width of the bites and 
the distance apart should be approximately the same 
as those specified for interrupted stitches. 

After one layer of sutures has been inserted, the 
surgeon should use the forceps in order tentatively to 
test the optimal degree of inversion that will permit 
the second layer to be inserted without tension (see 
Figs. 24-26a and 24-26b). 
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Size of Suture Material 

As there must never be any tension on an anastomo
sis in the gastrointestinal tract, it is not necessary to 
use suture material heavier than 4-0. Failure of heal
ing is often due to tearing of a stitch through the 
tissue and almost never to a broken suture. When 
two layers of sutures are used for an anastomosis in 
the GI tract, the inner layer should be 5-0 Vicryl. 
This layer provides immediate and accurate approxi
mation of the mucosa and, in some instances, hemo
stasis. Therefore, this layer of suture material need 
not persist more than 4-6 days before it is absorbed. 
In esophagogastric anastomoses, interrupted 4-0 PG 
should be used for the inner layer, which has the 
additional function of contributing strength to the 
anastomosis. For this purpose, slower absorption is 
desirable. 

When taking large bites of tissue that has consider
able tensile strength, such as in the Smead-Jones clo
sure of the abdominal wall, heavier suture material is 
indicated. Here, 1-0 PDS is suitable. Obviously, the 
size of the suture material must be proportional to 
the strength of the tissues into which it is inserted 
and to the strain it has to sustain. 

Continuous versus 
Interrupted Sutures 

An end-to-end anastomosis of the GI tract should be 
done with interrupted seromuscular sutures in order 
to avoid the possibility that the purse-string effect 
of the continuous stitch will narrow the lumen. A 
continuous suture of 5-0 Vicryl is permissible in the 
mucosallayer if it is inserted with care to avoid nar
rowing. When an anastomosis is large, as in gastroje
junostomy, the use of two continuous layers of PG 
appears to be quite safe. 

In performing inguinal hernia repair by the 
Shouldice technique, we have found multiple layers 
of continuous 3-0 Tevdek to be satisfactory. 

How Tight the Knot? 

If the knot on a suture approximating the seromuscu
lar coats of two segments of intestine is tied so tightly 
as to cause ischemic necrosis, an anastomotic leak 
may follow. This is especially likely if the stitch has 
been placed erroneously through the entire wall of 
the bowel into the lumen. Since considerable edema 
follows the construction of an anastomosis, knots 
should be tied with only sufficient tension to provide 
apposition of the two seromuscular coats. Caution 
must be exercised when tying suture material such as 
silk or Prolene, which are slippery enough so that 
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each knot may have the effect of a noose that is re
peatedly tightened with the tying of each additional 
knot. Nylon sutures also evidence excessive slippage; 
even when the first knot has been applied with proper 
tension, each succeeding knot often produces further 
constriction. When nylon sutures in the skin have 
been tied with too much tension, marked edema, red
ness, and cross-hatching can be seen at the site of 
each stitch. The same ill effects occur when intestinal 
sutures are made too tight, but the result is of course 
not visible to the surgeon. 

Catching Both Walls of 
Intestine with One Pass of 
the N eedle-holder 

Most surgeons who insert seromuscular sutures to 
approximate two segments of intestine were taught 
to insert the Lembert suture through the intestine on 
one side of the anastomosis. Then they pick up the 
needle with the needle-holder to take another Lem
bert stitch in the opposite wall of the bowel. Occasion
ally , under ideal conditions, it is possible to pass a 
ne edle of proper length through one side of the intes
tine and then, without removing the needle-holder, 
pass the needle through the opposite wall be fore pull
ing the thread through. 

The danger in performing this shortcut is that one 
may traumatize the entrance wound made on the side 
of the intestine through which the needle was first 
inserted. This can happen as the surgeon moves the 
needle and the intestinal wall in a lateral direction to 
bring it closer to the opposing intestine, thus making 
a small te ar at the entrance hole (Fig. B-2). With 
proper technique this shortcut can be accomplished 
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Fig. B-2 

Fig. B-3 

without undue trauma. After the needle has been 
passed through the first segment of intestine, the sur
geon should avoid any lateral movement of the needle
holder. Instead, the surgeon should gently pick up the 
opposing segment of intestine with a forceps and 
bring this bowel to the needie. Then, with a purely 
rotatory motion of the wrist, the surgeon should allow 
the needle to penetrate the second side (Fig. B-3) . If 
the surgeon remains conscious of the need to avoid 
trauma and uses a rotatory maneuver, there are situ
ations in which this technique is acceptable and effi
cient. 

Types of Stitches 

Simple Everting Skin Stitch 
In closing skin, eversion of the edges is desired. Con
sequently, the wrist should be pronated and the nee
dIe inserted so that the deeper portion of the bite will 
be slightly wider than the superficial portion (Fig. B-
4) . When this stitch is tied, the edges will be everted 
(Fig. B-5). 

Fig. B-4 

Deep portion at 
suture bite is wider 
than superficial part 



Fig. B-5 

Vertical Mattress (Stewart) Stitch 
In the classic Stewart method of skin suturing, ever
si on is guaranteed by the nature of the vertical mat
tress stitch (Figs. B-6 and B-7). Neither ofthese two 
types of skin sutures should be tied with exceSSlve 
tension if cross-hatching is to be avoided. 

Continuous Subcuticular Stitch 
In the continuous subcuticular stitch 4-0 PG may 
be employed on an atraumatic, curved, or straight 
cutting needle. With practice the surgeon may insert 
it rapidly and get a good cosmetic result (Fig. B-8). 
Because it is absorbable there are no sutures to be 
removed postoperatively. If preferred, continuous 
3-0 nylon may be used, with lead shot fixing the 
stitch at its points of origin and termination. This 
stitch should not be removed for 10-14 days following 
the operation. If the nylon stitch is longer than 7-8 
cm, it may break during the attempt at its removal. 

Skin Staples 
The new stapling devices developed by the D.S. Sur
gical and the Ethicon companies have made the Mi
chel clips obsolete. The new staples can be applied 
with force just sufficient to achieve approximation 
without producing cross-hatching of the skin. They 
also obtain good cosmetic results. Depending upon 
the thickness of the skin and the underlying struc
tures, staples may be placed 5-10 mm apart (Fig. B-
9). 

/-

Fig. B-6 
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Simple Interrupted Fascial Stitch 
In the tradition al abdominal closure, the fascia is 
closed by interrupted simple stitches, which catch 8-
10 mm of tissue with each bite, as shown in Fig. B-
10. Except for its use in the McBurney and Pfannen
stiel incisions, this type of abdominal wall closure 
should be considered obsolete (see Chap. 5). 

Continuous Simple Over-and-Over Stitch 
Fig. B-11 illustrates the simple over-and-over con
tinuous stitch which frequently is used for closure of 
the peritoneum and is sometimes applied to the mu
cosallayer ofbowel anastomoses. 

Fig. B-8 
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Fig. B-9 

Horizontal Mattress Stitch 
The mattress suture is used to elose fascia and, some
times, for ventral hernia repair (Fig. B-12) . It can 
also serve as a hemostatic stitch. 

Smead-Jones Stitch 
The Smead-Jones stitch is weIl suited for the elosure 
of major abdominal incisions. It is, in essence, a bur-

Fig. B-ll 

ied "retention" suture, for it encompasses all the lay- Fig. B-12 
ers of the abdominal wall, except the skin, in its large 
loop . The large loop is followed by a small loop, 

Fig. B-lO Fig. B-13 

! 



which catches only 4-5 mm of linea alba on each side 
(Fig. B-13). The purpose of this sm all loop is to 
orient the abdominal wall in perfect apposition. It is 
described in detail in Chap. 5. Its dimensions are 
diagrammed in Fig. B-14. 

Hemostatic Figure-of-Eight Stitch 
The classic hemostatic stitch, the figure-of-eight, for 
the occlusion of a bleeding vessel that has retracted 
into muscle or similar tissue is iIIustrated in Fig. B-
15. 

Seromucosal Bowel Stitch 
In recent years bowel anastomoses that employ one 
layer of sutures have become acceptable. An effective 

--==-

method of accomplishing both inversion and approxi- Fig. B-14 
mation simultaneously is by the use of what we have 
called the seromucosal stitch (Fig. B-16). This is an 
inverting stitch that catches the seromuscular and 
submucosal layer as weIl as a small amount of mu-
cosa. When properly applied, it produces a slight in-
version of the mucosal layer as weIl as approxima-
tion. It is not necessary to pass this stitch deeper than 
the submucosallayer. 

If this stitch is passed into the lumen before emerg
ing from the mucosal layer, it is identical with that 
described by Gambee, whose technique was at one 
time applied to the one-Iayer closure ofthe Heinecke- Fig. B-16 
Mikulicz pyloroplasty. Used either in an interrupted 
or in continuous fashion, it is an excellent alternative 
to the Connell stitch for the inversion of the anterior 
mucosal layer of a two-Iayer bowel anastomosis. 
When used for the construction of a single-Iayer in
testinal anastomosis, it should, of course, be done 
only in interrupted fashion. 

Lembert Stitch 
Perhaps the most widely used technique for the ap
proximation of the seromuscular layer of a bowel or 
gastric anastomosis is the Lembert stitch (Fig. B-
17). This catches about 5 mm of tissue, including a 
bite of submucosa, and emerges 1-2 mm proximal to 
the cut edge of the serosa. This stitch also has been Fig. B-17 
used for one-Iayer intestinal anastomoses. Under 
proper circumstances, it may be applied in a continu-
ous fashion. 

Cushing Stitch 
The Cushing stitch is similar to the Lembert stitch, 
except that it is inserted parallel to the cut edge of the 
bowel, 2-4 mm from the cut edge. It should catch 
about 5 mm of the bowel, including the submucosa. 
It is especially applicable for seromuscular approxi
mation in anastomoses in poorly accessible locations, 
such as the low colorectal anastomosis. The inter
rupted Cushing technique is illustrated in Fig. B-
18a. When used as a continuous stitch (Fig. B-18b), Fig. B-18a 
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Fig. B-18b 

Fig. B-19 

Fig. B-20 

Fig. B-21 

the Cushing is a good alternative to the Connell stitch 
for inverting the anterior mucosallayer of an anasto
mosis. The main difference between the Connell (see 
Fig. B-21) and a continuous Cushing suture is that 
the former penetrates into the lumen of the bowel 
while the latter passes only to the depth of the submu
cosal layer. The continuous Cushing suture is also 
much easier and more efficient to accomplish than 
the Connell. 

Halsted Stitch 
The Halsted stitch (Fig. B-19) also provides excel
lent seromuscular approximation in a bowel anasto
mosis. It shares with the Cushing stitch the danger 
that when tied with excessive tension, it will cause 
strangulation of a larger bite of tissue than will the 
Lembert suture. 

Continuous Locked Stitch 
Fig. B-20 illustrates the approximation of the poste
rior mucosallayer of a bowel anastomosis with a con
tinuous locked stitch. This stitch assures hemostasis 
as weIl as approximation. When hemostasis is not a 
problem, some surgeons prefer to elose this layer with 
a simple over-and-over continuous stitch (Fig. B-11). 

Connell Stitch 
In 1892 Connell reported that he had devised a way 
to perform a one-layer end-to-end anastomosis of the 
bowel. For many decades his stitch has been used as 
the method of inverting the anterior mucosallayer of 
a two-layer bowel anastomosis. The stitch goes from 
the serosa through all the layers of intestine into the 
lumen (Fig. B-21), comes out through all the layers 
on the same side, and passes over to the opposite 
segment ofthe bowel, where the same sequence takes 
place. 

Because it forms a loop on the mucosa, the Con
nell stitch is moderately hemostatic. One should not 
depend entirely on it for hemostasis, however. As 
the bowel is inverted, intraluminal bleeding does not 
remain visible to the surgeon, and may go unde
tected. Rather than rely on the Connell stitch, it is 
preferable to ligate the bleeding points on the anterior 
surface of the bowel with fine catgut, or else to oc
elude the bleeding points with accurate electrocoagu
lation. If hemostasis has been achieved in this man
ner, the Connell technique is not the optimal method 
of inverting the anterior layer of mucosa in perform
ing bowel anastomosis, as it is more cumbersome 
than either the seromucosal suture (Fig. B-16) or a 
continuous Cushing stitch (Fig. B-18b). 

Technique of Successive Bisection 
The technique that we have named "successive bi sec
tion" assures consistently accurate intestinal anasto
moses, especially when the diameters of the two seg-
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ments are not identical . As illustrated in Fig. B-22, 
the first stitch is inserted at the antimesenteric border 
and the second stitch at the mesenteric border . The 
third is then inserted at a point that exactly bisects 
the entire layer. The fourth stitch bisects the distance 
between the first and third stitches. This pattern is 
repeated until the anastomotic layer is complete (Fig. 
B-23). 

Types of Intestinal Anastomoses 

One Layer or Two Layers? Fig. B-22 
Although there are abundant data confirming that an 
intestinal anastomosis can be performed safely with 
either one layer or two layers of sutures, there is, to 

----

our knowledge, no consistent body of randomized ~ 4 
data conclusively demonstrating the superiority of h 3 
one or the other in humans. It is obvious that the 
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one-Iayer anastomosis does not turn in as much intes
tine and, consequently, has a larger lumen than the 
two-Iayer. However, in the absence of postoperative 
leakage, obstruction at the anastomotic site is rare 
except, perhaps, when the esophagus is involved. It 
does see m reasonable, though, to assurne that if the 
seromuscular layer sutured by the surgeon suffers 
from some minor imperfection, then the mucosal su
tures may compensate for the imperfection and pre
vent leakage. While we have experienced good results 
with one-Iayer techniques, we recommend in teach
ing residents, that every surgeon master the standard 
two-Iayer technique before considering the other. 

1-- 5 

End-to-End or End-to-Side? 
In most situations, the end-to-end technique is quite 
satisfactory for joining two segments of bowel. If 
there is some disparity in diameter, a Cheatle slit 
should be performed on the antimesenteric border of 
the narrower segment of intestine to enable the two 
diameters to match each other (Figs. B-24 and B-
25). In case there is a large disparity in the two diam
eters, more than 1.5-2 cm, the end-to-side anastomo
sis has advantages, provided that the anastomosis is 
not constructed in a manner that permits a blind loop 
to develop. If the end-to-side anastomosis is placed 
within 1 cm of the closed end of the intestine, the 
blind-Ioop syndrome will not occur. Closing the end 
of the segment of bowel by suturing requires extra 
time, but a stapled closure of the bowel end can be 
accomplished in a matter of seconds and in our expe
rience appears to be just as safe as suturing. 

There are two instances in which the end-to-side 
anastomosis is clearly superior to the end-to-end. 
One is in an esophagograstic anastomosis following 
esophagogastrectomy. We have reported that in this 
procedure the incidences of leakage, postoperative 

Fig. B-23 

stenosis, and mortality are distinctly less with the Fig. B-24 

2 
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Fig. B-25 

end-to-side technique. This is probably true also for 
an esophagojejunal anastomosis. The second instance 
is in the low colorectal anastomosis. In this procedure 
the ampulla of the rectum is often much larger in 
diameter than the descending colon. Zollinger and 
Sheppard have reported that the use of the side-to
end Baker technique has virtually eliminated the inci
dence of postoperative stenosis and leakage. This is 
confirmed by our experience. 

Sutured or Stapled Anastomosis? 
A review of 472 stapled suture lines performed at 
the Booth Memorial Medical Center over a 4-year 
period, and reported by Chassin, demonstrated that 
the incidence of anastomosis-related complications 
following stapling was identical to that following su
tured anastomoses done over the same period of time 
by the same surgical staff(see Chap. 4). It was noted, 
however, that the stapled group contained a much 
higher incidence of emergency operations, sepsis, 
bowel gangrene, intestinal obstruction, and carcino
matosis than did the sutured group. When done by 
surgeons whose techniques are sophisticated, stapling 
and suturing can achieve equally good results. 

Types of Suture Material 

Absorbable 

Plain Catgut 
Plain catgut is not commonly used in modern sur
gery. Although its rapidity of absorption might seem 
to be an advantage, this rapidity is the result of an 
intense inflammatory re action that produces enzymes 
for the digestion of the organic material. Plain catgut 
is acceptable for ligating bleeding points in the subcu
taneous tissues and not for very much else. 

Chromic Catgut 
Chromic catgut has the advantage of a smooth sur
face, which permits it to be drawn through delicate 
tissues with minimal friction. It may be depended 
upon to last for about a week and is suitable only 
when such rapid absorption is desirable. It is com
pletely contraindicated in the vicinity of the pancreas, 
where proteolytic enzymes produce premature ab
sorption, and in the closure of abdominal incisions 
and hernia repair, where it does not hold the tissues 
long enough for adequate healing to occur. Chromic 
catgut is useful for the approximation of the mucosal 
layer in a two-layer anastomosis of the bowel. For 
this purpose, size 4-0 is suitable. Bear in mind that 
wound infection will increase the rapidity of catgut 
digestion. 

Polyglycolic Synthetics 
Polyglycolic synthetic sutures (PG), such as Dexon 
or Vicryl, are far superior to catgut because the rate 
at which they are absorbed is much slower . Even after 
15 days, about 20 % of the tensile strength remains . 
Digestion of the polyglycolic sutures is by hydrolysis. 
Consequently, the proteolytic enzymes in an area of 
infection have no effect on the rate of absorption of 
the polyglycolics. Also, the inflammatory re action 
they incite is mild as compared with catgut. Their 
chief drawback is that their surface is somewhat 
rougher than catgut, which may traumatize tissues 
slightly when the PG suture material is drawn 
through the wall of the intestine. This characteristic 
also makes the tying 01 see ure knots somewhat more dijjieult 

than with catgut. However, these appear to be minor 
disadvantages, and these products have for many 
purposes made catgut an obsolete suture material. 

N onabsorbable 

Natural Nonabsorbables 
Natural nonabsorbable sutures, such as silk and cot
ton, have enjoyed a long period of popularity among 
surgeons the world over. They have the advantage of 
easy handling and secure knot tying . Once the knots 



are set, slip page is rare . On the other hand, they 
produce more inflammatory reaction in tissue than 
do the monofilament materials (stainless steel, Pro
lene) or even the braided synthetics. Silk and cotton, 
although classified as nonabsorbable, do indeed disin
te grate in the tissues over a long period of time, 
whereas the synthetic materials appear to be truly 
nonabsorbable . In spite of these disadvantages, silk 
and cotton have maintained worldwide popularity 
mainly because of their ease of handling and sur
geons' long familiarity with them. Because there are 
no clear-cut data at this time demonstrating that 
anastomoses performed with synthetic suture mate
rial have fewer complications than those performed 
with silk or cotton, it is not yet necessary for the 
surgeon to abandon the natural nonabsorbables if he 
or she can handle them with greater skill. With the 
exception of the monofilaments, a major disadvan
tage of nonabsorbable sutures is the formation of 
chronic draining sinuses and suture granulomas. 
This is especially marked when material larger than 
size 3-0 is used in the anterior abdominal fascia or in 
the subcutaneous tissue . 

Synthetic Nonabsorbable Braids 
Synthetic braided sutures include those made of Da
cron polyester, such as Mersilene, Ticron (Dacron 
coated with silicone), Tevdek (Dacron coated with 

Fig. B- 26a 

Fig. B-26b 
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Teflon), and Ethibond (Dacron with butilated coat
ing). Braided nylon (Surgilon or Nurolon) is popular 
in the United Kingdom . All these braided synthetic 
materials require four or five knots for secure closure, 
compared to the three required of silk and cotton. 

Synthetic Nonabsorbable Monofi'laments 
Monofilament synthetics like nylon and Prolene are 
so slippery that as many as 6-7 knots may be re
quired. They and monofilament stainless steel are the 
least reactive of all the products available. For this 
reason, 2-0 or 0 Prolene has been used by some sur
geons for the Smead-J ones abdominal closure in the 
hope of eliminating suture sinuses. Because of the 
large number of knots, this ho pe has not been real
ized, but the sinuses have turned out to be fewer 
than when nonabsorbable braided materials are used . 
Prolene size 4-0 on atraumatic needles has been 
used for the seromuscular layer of intestinal anasto
moses. Both Prolene and various braided polyester 
sutures have achieved great popularity in vascular 
surgery. 

Monofilament Stainless 
Steel Wire 
Monofilament stainless steel wire has many charac
teristics of the ideal suture material; however, it is 
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difficult to tie. Also, when it has been used for closure 
of the abdominal wall, patients occasionally have 
complained of pain at the site of a knot or of a broken 
suture. True suture sinuses and suture granulomas 
have been extremely rare when monofilament stain
less steel has been used-no more than 1 in 300 cases. 
Size 5-0 mono filament wire has been used by Belsey 
and Skinner for one-Iayer esophagogastric anasto
moses and by Trimpi for colon anastomoses. Three 
square throws are adequate for asecure knot in tying 
this material. If steel wire in the form of a braid is 
used, the incidence of suture sinuses is not less than 
experienced with braided silk. 

Knot-Tying Technique 

The "three-point technique" of tying knots is very 
important in ligating blood vessels. This means that 
the surgeon's left hand grasping one end of the liga
ture, the vessel being ligated, and the surgeon's right 
hand grasping the opposite end of the ligature are 
positioned in a straight line, as illustrated in Figs. B-
26a and B-26b. If this is not the case , as the sur
geon's hands draw apart in tightening the knot they 
exert traction against the vessel. In tying deep bleed
ing points, this traction tears the vessel at the point 
ofligature and exacerbates bleeding. In tying a deep 
structure, such as the cystic artery, the surgeon's left 
index finger should draw the deep end of the ligature 
deep to the artery so that the left index finger, the 
cystic artery, and the surgeon's right hand always 
form a straight line. 

When using silk, three square throws provide ade
quate security. With PG, four throws are necessary. 
With the various coated polyester sutures, four or 
five knots must be tied. In using the synthetic materi
als, many prefer the "surgeon's knot" (Fig. B-27) as 
a first throw. 

For heavy monofilament suture materiallike 0 or 
1 Prolene we have used a modification of a fisher
man's 3-1-2 knot. First, make a tripIe throw "sur
geon's knot" (Fig. B-28a). Then square it with a 
single throw (Fig. B-28b). Complete the knot with 
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Fig. B-27 

Fig. B-28a 

Fig. B-28b 

Fig. B-28c 

the usual double throw "surgeon's knot" (Fig. B-
28c). This seems to hold without slipping. 

When tying a knot in a deep or poody accessible 
location, it is vital that the two-hand technique of 
tying be used. For superficial bleeding points in the 
skin and subcutaneous tissues, either one- or two
hand knots are efficacious. 
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c Control of Bleeding 

Techniques of Achieving 
Hemostasis 

Hemostat and Ligature 

A hemostat of the proper length and design is a suit
able instrument for occluding most bleeding vessels. 
This is followed by a ligature of a size compatible 
with the diameter of the vessel. As demanded by the 
situation, hemostats the size of a Halsted, Crile, Ad
son, Kelly, or Mixter may be indicated (see Glos
sary). 

As for the ligature material, surgeons trained in 
the Halsted tradition have long preferred fine silk 
because it is less reactive than catgut and eliminates 
the danger of premature absorption. The advantage 
of silk and cotton has diminished with the advent of 
the polyglycolic synthetic absorbable ligatures. The 
disadvantage of nonabsorbable ligatures is that they 
may incite the information of a suture granuloma or 
suture sinus. It is possible for a sinus to occur after 
the use of silk deep in the abdomen, although this is 
rare. Granulomatous nodules have occasionally been 
palpated on rectal examination following the use of 
silk in deep pelvic surgery. Since the polyglycolic ma
terials have low reactivity and slow absorption, they 
are ideal materials for routine ligatures, if the sur
geon has learned to tie secure knots using this mate
rial. 

The need to ligate a large artery in the presence of 
an abscess or pancreatitis creates a unique situation. 
A ligature of braided nonabsorbable material is a for
eign body that can readily harbor bacteria in its inter
stices. When it does, often it erodes into the artery at 
the site of the ligature and produces hemorrhage. The 
risk of this type of hemorrhage can be reduced by 
using heavy polyglycolic absorbable or monofilament 
(Prolene or PDS) ligature material. 

In summary, PG ties are useful for most routine 
ligatures. Silk provides greater security in tying ma
jor vessels such as the left gastric or inferior me sen
teric artery. When the mesentery of the sigmoid co
lon is being divided in the treatment of perforated 
diverticulitis, use 2-0 PG to ligate the vessels. If the 
splenic artery is being divided and ligated during the 

resection of a pseudocyst of the pancreas, use a 2-0 
ligature of Prolene. 

Ligature-passer 

In ligating large vessels such as the inferior mesen
teric, the ileocolic, or left gastric, it is convenient to 
pass a blunt-tip right-angle Mixter clamp behind the 
vessel. The blunt tip of the clamp separates the ad
ventitia of the artery from the surrounding tissue. 
Preferably, at least 1.5 cm of vessel should be dis
sected free. When this has been done, use a ligature
passer, which consists of a long hemostat holding the 
2-0 silk ligature, to feed the thread into the jaws of 
the open Mixter clamp. Then draw the ligature be
hind the vessel and tie it. Pass the Mixter clamp be
hind the vessel again, feed a second ligature into its 
jaws, and ligate the distal portion of the vessel. Divide 
the vessel, leaving a l-cm stump distal to the proxi
mal tie and about 0.5 cm on the specimen side. Leav
ing a long stump of vessel distal to a single tie of 2-0 
silk prevents the ligature from slipping off, even when 
it is subjected to the continuous pounding of arterial 
pulse waves. 

Suture-ligature 

Two simple ligatures of 2-0 silk placed about 3 mm 
apart, with a free l-cm stump distal to the ligatures, 
assure hemostasis when ligating the large arteries en
countered in gastrointestinal surgery. If there is not a 
sufficient length of artery to meet these conditions, a 
2-0 silk ligature supplemented by the insertion of a 
transfixion suture-ligature that pierces the center of 
the artery 3 mm distal to the simple ligature is almost 
as good as a free l-cm stum p of artery . 

Another type of suture-ligature is used in tissue 
into which avessei has retracted. This may occur on 
the surface of the pancreas, where attempts at grasp
ing a retracted vessel with hemostats can be much 
more traumatic than a small figure-of-eight suture of 
atraumatic 4-0 silk. The same figure-of-eight suture
ligature technique is valuable when avessei has re
tracted into a mesentery thickened by obesity or 
Crohn's disease. 
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Hemoclip 

Metallic clips offer a secure and expedient method of 
obtaining hemostasis, provided proper application of 
this technique is accomplished. Hemoclips are appli
cable only when the entire circumjerence of a vessel is 
visible, preferably beJore the vessel has been lacerated. 
Applying a clip inaccurately often results in incom
plete occlusion of the vessel and continued bleeding, 
following which the presence of the metal clip ob
structs the use of a hemostat or a suture-ligature in 
the same area. Attempts to remove the clip from a 
thin-walled vein may increase the rate of bleeding. 

When Hemoclips are applied in an area where 
subsequent steps in the operation require blunt dis
section or vigorous retraction - such as in performing 
a Kocher maneuver - the subsequent surgical ma
neu vers often dislodge the clips and lacerate the ves
sels, producing annoying hemorrhage. 

Another maneuver that should never be per
formed is the application of clips in the general area 
from wh ich blood is oozing, in the ho pe this will 
somehow catch the bleeder. Again it must be empha
sized that unless a bleeding vessel can be clearly visu
alized, applying a Hemoclip is counterproductive. 

In the absence of these contraindications, the use 
of Hemoclips is a desirable technique, as for instance 
in the mediastinum during esophageal dissection, or 
in the retroperitoneal area during colon resection. 

Coagulation by Electrocautery 

Electrocoagulation is a valuable and rapid means of 
achieving hemostasis, provided that certain contrain
dications are observed. Vessels that have an external 
diameter larger than 2-3 mm should not be electro
coagulated. Just as with Hemoclips, any tissue that 
will be subjected to blunt dissection or retraction may 
not be suitable for electrocautery, as the friction often 
wipes away the coagulum, causing bleeding to re
sume. 

In the presence of fat, such as in the sub cutis or in 
the breast, bleeding points should not be electrocoag
ulated unless a discrete blood vessel has been identi
fied. Otherwise, electrocoagulation in the general 
area of a bleeder surrounded by fat boils the fat and 
causes more extensive tissue insult than is necessary. 
This happens because fat is a poorer conductor of 
electricity than is muscle or vascular tissue. 

When many subcutaneous bleeding points are 
subjected to electrocoagulation, the extensive tissue 
insult may contribute to wound infection. Cruse no
ticed a doubled incidence of wound infection in oper
ations done with the electrocautery as compared with 
those accomplished with a cold knife and hemostats. 
Very likely this was the result of excessive tissue 
trauma the electrocautery causes in the fatty layer. 

Extensive use of electrocoagulation in muscle tis
sue, as in opening large incisions in the throacic cav
ity, appears to have no deleterious effects. In doing 
mastectomies we have used electrocoagulation to con
trol all of the bleeding points except for the branches 
ofthe auxillary vein. These are divided after applying 
Hemoclips. There have been only rare instances of 
postoperative bleeding in a large series of mastecto
mIes. 

In summary, with the exception of fatty tissue and 
tissues subject to blunt dissection and strong retrac
tion, electrocoagulation of identified vessels is both 
rapid and effective. 

The careful and accurate application of electroco
agulation permits the achievement of complete he
mostasis in areas such as the gallbladder bed, the 
chest wall, and the retroperitoneal tissues, where 
many tiny veins may continue to ooze even after a 
period of gauze compression. Individualligation of 
each of these innumerable small bleeding points 
would be time-consuming. 

Physicochemical Methods 
Gauze Pack 
The physical application of a large, moist gauze pad 
has been employed for many decades to control dif
fuse venous oozing. It enhances the clotting mecha
nism because pressure slows down the loss of blood 
while the interstices of the gauze help form a frame
work for the deposition offibrin. Unfortunately, after 
the gauze pack is removed, bleeding sometimes re
sumes. 

Oxidized Cellulose 
Oxidized regenerated cellulose in the form of gauze 
(Surgicel) or cottonoid (Oxycel) offers the same ad
vantages as agauze pack. They may be applied in a 
thin layer to an oozing surface such as a liver or 
spleen from which the capsule has been avulsed. Pres
sure on the cellulose should be applied by an over
lying gauze pack. After 10-15 minutes, the gauze 
pack should be removed and the oxidized cellulose 
left behind. U sed in a thin layer over viable surfaces, 
the cellulose should undergo uncomplicated absorp
tion. If a wad of cellulose is stuffed into a crack in the 
liver, however, failure of total absorption and abscess 
formation may result. Oxidized cellulose is more suit
able for surface bleeding than for the control of hem
orrhage in a deep crevice. 

Avitene 
Avitene (microfibrillar collagen) is claimed to be even 
more effective than oxidized cellulose. It comes in 
powdered form to be sprinkled on a bleeding surface. 
Any moisture on instruments or gloves that come 
into contact with Avitene causes the A vitene to stick 
to the moist instrument rather than the bleeding sur-



face. If blood oozes thraugh the layer of Avitene, 
another layer should be applied and pressure exerted 
over it. When flat surfaces of a denuded spleen or 
gallbladder bed are oozing, oxidized cellulose seems 
equally effective as Avitene, and at one-twentieth the 
cost. A vitene is better for irregular surfaces because 
it is a powder. 

Microfibrillar collagen and oxidized cellulose are 
extremely valuable when some portion of the splenie 
capsule has been avulsed during a vagotomy or 
splenie flexure mobilization. In most cases a splenec
tomy can be avoided by the use of these substances, 
occasionally supplemented by the use of sutures. 

Control of Hemorrhage, 
Temporary 

In the course of operating, the equanimity of the sur
geon is jarred occasionally by a sudden hemorrhage 
caused by the inadvertent laceration of a large blood 
vesse!. One should have clearly in mind a sequence 
of steps to execute in such an event, aimed first at 
temporary control of the bleeding in preparation for 
definitive steps later. The sequence should go some
thing like this: 

1) Finger pressure. The simplest step, especially 
useful in controlling bleeding from an artery, is the 
simple application of a fingertip to the bleeding point. 
In the case of a large vein, such as the auxillary or 
vena cava, pinching the laceration between thumb 
and index finger is sometimes effective. 

2) Elevation of the structure by placing the hand 
behind it. If step (1) is not applicable, sometimes the 
left hand may be placed behind a structure such as 
the hepatoduodenal ligament to control bleeding 
from the cystic artery or the pancreas or portal vein 
for bleeding in that area. This may bring temporary 
contro!. 

3) Compression by hand pressure or gauze-pad 
pressure. Large lacerations of the liver may be tem
porarily controlled by compressing this organ be
tween two hands while the patient is being resusci
tated. Massive venous bleeding from the presacral 
space can be controlled by the application of a large 
gauze pad. 

4) Satinsky clamp. When direct pressure is not 
effective, a partially occluding Satinsky-type vascular 
clamp may be used to contral the laceration of a large 
vesse!. 
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5) Proximal and distal contra!. Sometimes, even 
temporary contral of hemorrhage is impossible with
out proximal and distal occlusion of the vesse!. This 
may involve the aorta or vena cava in some cases. 
Preferably, vascular clamps should be used, but in 
their absence umbilical tape is a satisfactory tempo
rary substitute. The aorta may even be clamped in a 
suprarenal position for 15-20 minutes if no other 
means ofhemostasis is effective. This safe period may 
be lengthened if iced sterile saline is poured over the 
kidneys to reduce their metabolie requirements. 

Control of Hemorrhage, Definitive 

Once temporary control of hemorrhage has been ob
tained, the surgeon should reassess the strategie situa
tion. The field should be cleared of all instruments 
and hemostats not relevant to the major problem at 
hand. If additional exposure is needed, plans should 
be outlined immediately to accomplish this by ex
tending the incision or by repositioning gauze pads 
or retractors. Optimal light and suction lines should 
be obtained. Arrangements should be made with the 
blood bank for adequate support ofthe patient. Addi
tional personnel should be recruited as necessary. Dr. 
Frank C. Spencer, chairman of the department of 
surgery at New York University, has emphasized 
that one competent individual must be assigned to 
"bookkeeping." This individual's only duty should be 
to keep track of the volume of blood lost as weil as 
the rate of at which it is replaced, and to re port this 
to the operating surgeon at frequent intervals. Other
wise, the surgeon and the anesthesiologist may be
come so involved with the task at hand that they 
may make inadequate provision for resuscitating the 
patient. 

After all these steps have been completed and the 
patient's condition has been stabilized, the surgeon 
can then convert the measures for temporary control 
of hemorrhage into maneuvers to assure permanent 
contro!. This generally involves the application of a 
partially occluding Satinsky-type clamp to the vessel 
or the achievement of proximal and distal contral 
with vascular clamps, so that the laceration can be 
sutured in a definitive fashion with a continuous su
ture of atraumatic Tevdek or Prolene. No surgeon 
should undertake to perform major surgery unless he 
or she has had training and experience in the suturing 
oflarge arteries and veins. 
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Adaptic Non-Adhering Dressing. 

J & J Products 
New Brunswick, New Jersey 08903 

Atraumatic suture. Suture material permanently 
swaged into the end of a disposable needle so as to 
eliminate the usual double thickness of thread en
countered when suture material is threaded through 
the eye of a needle (see Fig. D-18). 

Avitene (microfibrillar collagen hemostat). An ab
sorbable powdery substance that attracts platelets to 
its fibrils, triggering thrombus formation. 

Med Chem Products, Inc. 
Woburn, Massachusetts 01801 

Baker tube, Bardie. A plastic tube, 108 cm in 
length, with an inflatable balloon near its tip which 
can be manipulated down the small bowel for suction 
decompression (see Chap. 32). 

C. R. Bard 
111 Spring Street 
Murray Hill, New Jersey 07974 

Baker tube, Nyhus-Nelson modification. 

Bissell Medical Products 
P. O. Box 1338 
Chicago, Illinois 60690 

Burhenne Soft Steerable Catheter System. A de
vice for extracting retained common bile duct stones 
via the drain tract remaining after removing the T
tube. 

Medi Tech Division 
Cooper Scientific 
372 Main Street 
Watertown, Massachusetts 02172 

Catheter, Angiocath Intravenous Placement Unit. 
A plastic catheter introduced over a needle. 

Deseret 
Sandy, Utah 84070 
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Catheter, Cholangiogram, Laparoscopic Chole
cystectomy Arrow-Karlan 

Arrow International 
3000 Bernville Road 
Reading, Pennsylvania 19605 

Catheter, Cholangiogram, Taut 

Taut 
2571 Kaneville Court 
Geneva, Illinois 60134 

Catheter, Foley. A double-lumen indwelling blad
der catheter. The narrower of the two lumens leads 
to an inflatable balloon at the catheter tip. 

Catheter, Swan-Ganz. A balloon-tipped transve
nous catheter used to measure pulmonary artery 
wedge pressure. 

Cheatle slit. An incision on the antimesenteric side 
of the open end of the intestine, designed to increase 
the circumference of the lumen so that an end-to-end 
anastomosis can be constructed between it and intes
tine of a larger diameter (see Figs. B-24 and B-25). 

Contrast media, radiographie 

1. Conray; iothalamate meglumine. Aqueous radio
paque iodinated medium useful in cholangiog
raphy. 

2. Gastrografin; diatrizoate meglumine and diatri
zoate sodium solution. Aqueous radiopaque iodin
ated medium for radiographie visualization of the 
gastrointestinal tract. 

Drain, closed-suction. A fenestrated plastic tube 
attached to a sterile plastic container which exerts 
suction after the container is manually compressed. 
The system is closed to assure sterility (see Fig. D-
11 ). 

1. Hemovac-Snyder drain 
Zimmer 
727 North Detroit Street 
Warsaw, Indiana 46580 



2. J ackson -Pratt drain 
V. Mueller 
6600 W. Tuohy Avenue 
Chicago, Illinois 60648 

Drain, sump. A fenestrated plastic or rubber tube 
attached to continuous suction. A se co nd channel 
admits air into the tip of the catheter to prevent tissue 
being drawn up against the suction vents and occlud
ing them (see Fig. D-ll). 

1. Shirley sump 
H. W. Andersen Products 
45 E. Main Street 
Oyster Bay, New York 11771 

2. Saratoga sump 
Sherwood Medical Industries 
1831 Olive Street 
St. Louis, Missouri 63103 

Drugs 

1. Immodium; loperamide hydrochloride ; J anssen 
2. Lomotil; diphenoxylate hydrochloride; Searle 
3. Metamucil; psyllium hydrophilie mucilloid; Searle 
4. Senokot-S; senna concentrate and docusate so

dium; Purdue Frederick 

Elastie sleeve. Sleeve made to order according to 
measurements of the individual patient's arm circum
ference at various levels. 

Jobst 
Box 653 
Toledo, Ohio 43694 

Gelfoam. Absorbable gelatin sponge, useful to in
duce hemostasis by direct contact with a bleeding sur
face. 

Upjohn 
Kalamazoo, Michigan 49001 

Gomeo Thermotie drainage pump. A device which 
provides intermittent suction at low pressure (either 
90 mm or 120 mm of mercury) suitable for sump 
drains or nasogastric tubes. 

Gomco 
828 E. Ferry Street 
Buffalo, New York 14211 

Hartmann operation. See Chap. 51. 

Hemoclip. A V-shaped metal clip whose jaws are 
forced together around a blood vessel for hemostasis. 

Linvatec 
Box 12600 
Research Triangle Park, North Carolina 27709 
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This clip is also manufactured by Ethicon under the 
name Ligaclip and by D.S. Surgical Corporation un
der the name Surgiclip. 

Hemorrhoid Banding Instrument, MeGivney 
Type. An effective device to apply a tight rubber 
band to intern al hemorrhoids. 

Ford Dixon 
P.O. Box 35704 
Dallas, Texas 75235 

Hypaque (diatrizoate sodium). An iodinated aque
ous contrast medium used instead of barium when 
performing radiographie contrast enemas or esopha
grams in the early postoperative period. 

Intestinal bag, Vi-Drape. A sterile 45 X 45 cm 
plastic bag to contain the small intestine during sur
gery on the colon. 

Med/Surg, Parke-Davis 
Park Plaza, P. O. Box 1506 
Greenwood, South Carolina 29646 

Legs rests, Allen 

Allen Medical Systems 
Richmond Road 
Bedford Heights, Ohio 44146 

Legs rests, Lloyd-Davies. Dsed to support the legs 
and thighs in abduction and in mild flexion for low 
anterior resection by EEA stapling and abdominal
perineal proctosigmoidectomy (see Fig. D-15). 

Downs Surgical 
2500 Park Central Boulevard 
Decatur, Georgia 30035 

Maloney bougies. Mercury-weighted bougies with 
tapered tips useful in dilating esophageal strictures. 

N arco Pilling 
Delaware Drive 
Fort Washington, Pennsylvania 19034 

Mesh, polypropylene. Plastic mesh useful in repair 
oflarge hernias. 

1. Marlex Mesh 
Bard Implants Div. 
BoxM 
Billerica, Massachusetts 01821 

2. Prolene Mesh 
Ethicon 
Somerville, New Jersey 08876 
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Mucous fistula. When bowel has been resected but 
an anastomosis is contraindicated, the proximal seg
ment of intestine is brought out as an enterostomy 
and the distal cut end of intestine is exteriorized 
through a stab wound and is called a "mucous fistula" 
(see Chap. 51). 

Needle Biopsy, Travenol/Tru-Cut 

Travenol Lab 
Deerfield, Illinois 60015 

Oxycel. An oxidized cellulose hemostatic agent 
which comes in pledget (cotton-type) form and in 
pads and strips (gauze-type). 

Becton Dickinson Acute Care 
Franklin Lake, New Jersey 07417 

Perioperative antibiotics. Antibiotics administered 
prior to operation so that adequate blood and tissue 
concentrations will be achieved to combat intraop
erative bacterial contamination. Additional doses are 
given if necessary during the operation to maintain 
therapeutic levels for the duration of the surgery (see 
Chap.2). 

Pleur-evac. Disposable sterile plastic device that 
provides constant negative pressure to catheter m
serted into thoracic cavity following thoractomy. 

Krale Division of Deknatel 
110 Jericho Turnpike 
Floral Park, NewYork 11001 

Pump, Infusion, Pressure. A pump that com
presses al-liter bag of saline solution during choledo
choscopy. 

Sorenson Research 
P.O. Box 15588 
Salt Lake City, Utah 84115 

Retractor, "chain." This device utilizes a sterile 
chain attached to a lithotomy stirrup to elevate and 
retract either the left or right costal margin or the 
sternum (see Fig. D-19). 

Retractor, Thompson. Multiple-purpose retractor 
set that attaches to operating room table. Various 
components permit rigid retraction for many abdom
inal, thoracic, or rectal operations (see Fig. D-24). 

Thompson Surgical Instruments 
P.O. Box 1051 
Traverse City, Michigan 49685 

Retractor, Upper Hand. This retractor is attached 
to the operating table by a steel bridge. It elevates 
and draws the sternum or costal margin in a cephalad 
direction (see Fig. D-25). 

Hepco Inc. 
Box 5200 
Kansas City, Missouri 64112 

Silastic. A silicone material useful for draining tubes 
because it has low tissue reactivity. 

Dow Corning 
P.O. Box 1M 
Midland, Michigan 48640 

Stomahesive peristomal covering. A thin wafer 
that lies between the peristomal skin and the face
plate of an ileostomy or colostomy appliance and is 
designed to protect the peristomal skin from digestive 
JUlces. 

E. R. Squibb 
P.O. Box 2013 
N ew Brunswick, N ew Jersey 08903 

Stitches 

Lembert 
Cushing 
Halsted 
Seromucosal 
Smead-Jones 
Connell 

(see Fig. B-17) 
(see Fig. B-18) 
(see Fig. B-19) 
(see Fig. B-16) 
(see Fig. B-13) 
(see Fig. B-21) 

Staplers. See Chap. 4 and Figs. D-29 through D-35. 

Auto Suture 
U.S. Surgical Corporation 
Connecticut 06902 

Steri-Strip. Sterile paper adhesive tape. 

Surgical Products Div. 3M 
St. Paul, Minnesota 55144 

Successive bisection. A term used to describe a se
quence of inserting anastomotic sutures that will com
pensate for a minor disparity in the diameters of the 
two segments ofintestine (see Figs. B-22 and B-23). 

Surgicel (absorbable hemostat). A "cloth" com
posed of oxidized regenerated cellulose used adjunc
tively to assist in control of capillary and venous 
bleeding; absorbable if used in one or two thicknesses 
over flat surfaces. 



Surgikos Oohnson &Johnson) 
2500 Arbrook Boulevard 
Arlington, Massachusetts 76010 

Suture material 

Dermalon - monofilament nylon (Davis and Geck, 
American Cyanamid, 1 Casper Street, Danbury, 
Connecticut) 

Ethibond - braided Dacron polyester with butilated 
coating (Ethicon, P.O. Box 151, Somerville, New 
Jersey 08876 

Ethilon - monofilament nylon (Ethicon) 
Mersilene- braided Dacron polyester (Ethicon) 
Nurolon - braided nylon (Ethicon) 
PDS - Polydiaxanone, synthetic monofilament ab

sorbable suture; slowest rate of absorption of cur
rently available suture materials (Ethicon) 

PG-polyglycolic acid, Dexon (Davis and Geck) 
- polyglactin, Vicryl (Ethicon) 

Prolene - monofilament polypropylene (Ethicon) 
Surgilene - monofilament polypropylene (Davis and 

Geck) 
Surgilon - braided nylon coated with silicone (Davis 

and Geck) 
Tevdek - braided Dacron polyester coated with Tef

lon polytetrafluorethylene (Deknatel, 110 J ericho 
Turnpike, Floral Park, New York 11001) 

Thumbtack-titanium hemorrhagic occluder pin 
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with applicator (Cat. No. CR 1007, Surgin Co., 
1000 Richfield Road, Placentia, California 92670) 

Ticron - braided Dacron polyester coated with sili
con (Davis and Geck) 

. Vicryl-Polyglactin, synthetic absorbable suture ma
terial (Ethicon) 

Umbilical tape. Narrow woven cotton tape that 
comes in widths offrom 3 to 10 mm. Useful in ligat
ing the umbilical cord of the newborn infant and in 
occluding the lumen of the small or large intestine. 

Vesseloop. A narrow ribbon (0.9 X 1.5 mm cross 
section) of siliconized rubber useful in tagging struc
tures like the ureter for later identification in pelvic 
surgery. 

Medgeneral 
10800 Lyndale Avenue South 
Minneapolis, Minnesota 55420 

Wound protector, Vi-Drape. A sterile plastic drape 
designed to protect the subcutaneous fat from con
tamination by intestinal content during abdominal 
surgery (see Figs. 2-1 and 2-2). 

Med/Surg, Parke-Davis 
Park Plaza, P. O. Box 1506 
Greenwood, South Carolina 29646 
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Fig. D-l Catheter, Coude-tip. 

2 

3 

4 

o 10 

Fig. D-2 Clamps-Allen (1), Allis (2 and 3), and Babcock (4). 
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10 

Fig. D-3 Clamp-DeMartel. 

Fig. D-4 Clamps-Doyen Non-Crushing Intestinal, linen-shod. 
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4 

5 

o 10 

Fig. D-5 Clamps, hemostatic-Halsted (1 and 2), Crile (3 and 4), and Adson (Tonsil) (5) . 

o 10 

Fig. D-6 Clamps, hemostatic-Kelly. 
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Fig. D-7 

2 

3 

I I 

o 

Fig. D-8 Glamps-Kidney Right Angle (1), Bronchus (2), and Moynihan (3). 
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2 
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Fig. D-9 Clamps-Kocher (1) and Satinsky (2). 

Fig. D-lO Dilators, Bakes. 
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3 
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Fig. D-ll Drains- Latex (1), sump, Shirley (2) , closed-suction, Jackson-Pratt (3), and Hemovac (4). 

2 

o 10 

Fig. D-12 Forceps-Debakey (1) and Brown-Adson (2). 
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Fig. D-13 Forceps, Gallstone (RandalI) . 

{~i .... 
I;J 0 
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Fig. D-14 Knots-square (1), Grannee (2), and surgeon's (3) . 
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Fig. D-15 Lloyd-Davies leg rests. 

'0 

Fig. D-16 Needle-holders, straight. 
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Fig. D-17 Needle-holder, Stratte. 

Fig. D-18 Needle-holder, Stratte, grasping an atraumatic suture. 
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Fig. D-19 Retractor-"chain." 

Fig. D-20 Retractor, Gelpi. 
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Fig. D-21 Retractors, Hill-Ferguson. 

I I 

o 10 

Fig. D-22 Retractor, self-retaining - Balfour. 
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Fig. D-23 Retractor, self-retaining- Farr. 

Fig. D-24 Retractor, Thompson. 
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Fig. D-25 Retractor- Upper Hand. 
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Fig. D-26 Scissors-Potts (1), Mayo (2), and Metzenbaum (3,4, and 5). 
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Fig. D-27 Scoops, Pituitary. 

2 
, 

o 10 

Fig. D-28 Sponge-holder with 10 X 10 cm gauze square (1); peanut-sponge (Kuttner) dissector (2). 
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Fig. D-29 Stapler, Auto Suture, EEA. 

Fig. D-30 Stapler, Auto Suture, EEA sizers. 

Fig. D-31 Stapler, Auto Suture, GIA. 
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Fig. D-32 Stapler, Auto Suture, purse-string instrument. 

. - -----, . \ & 

Fig. D-33 Stapler, Auto Suture, skin stapler. 

Fig. D-34 Stapler, Auto Suture, TA-55. 
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Fig. D-35 Stapler, Auto Suture, TA-gO. 

A 

ß 

c 

D 

E 

F 

G 

Fig. D-36 Videoscopie (laparoseopie) cholecystectomy instruments. A-Claw to grasp and remove gall
bladder from the abdominal cavity. B-Large-mouth stone forceps . C, D, E, F, G-Various shapes of 
grasping and dissecting forceps. 



Abdomen, densely adherent, approach to, 
273-274 

Abdominal abscesses 
laparotomy for, 826-827 
percutaneous drainage of, 8-9 

Abdominal surgery, incisions for, 24-29 
Abdominal wall, necrotizing infections 

of, see Necrotizing infections of abdominal 
wall and infected abdominal wound de
hiscence 

Abdominal wound dehiscence, infected, see 
Necrotizing infections of abdominal 
wall and infected abdominal wound de
hiscence 

Abdominoperineal proctectomy, 338 
Abdominoperineal proctectomy for benign dis

ease, 423-426 
operative strategy, 423 
operative techniques 

abdominal incision, 423-424 
perineal incision, 424-426 

Abdominoperineal proctosigmoidectomy, to
tal colectomy with, 403 

Abdominoperineal proctosigmoidectomy for 
cancer, 368-391 

operative strategy, 368-372 
operative technique, 372-389 
postoperative care, 389-390 
postoperative complications, 390-391 

Abscess drains, 9 
Accessory spleen, 666-667 
Achalasia, esophageal, see Esophageal acha

lasia 
Adenoma, autonomous hyperfunctioning thy-

roid,796 
Afferent loop syndrome, 225-226 
Airways, emergency, 812 
Alkaline gastritis, 225 
Ampullary stenosis, 544-545 

checking for, 537-538 
Anal fissure 

chronic, see Lateral internal sphincterotomy 
for chronic anal fissure 

pathogenesis and treatment of, 761 
Anal stenosis 

anoplasty for, see Anoplasty for anal stenosis 
operations for, 764 

Anastomoses 
bowel, 267-268 
colon, 291-292, 293-294 
colorectal, see Colorectal anastomosis 
complications of, 16 
drains and, 10 
esophagocolonic, 93 
esophagogastric, see Esophagogastric anasto

moses 

gastrojejunal, 194-197 
location of, 556 
pancreatojejunal, see Pancreatojejunal anas

tomosis 
stapling, 11 
surgical stapling and, 12-15 

Anastomotic complications, prevention of, 
340-341 

Anesthesia, local, techniques of, 737 
Angelchik prosthesis, 106 
Angiodysplasia, colon, 416 
Anoderm, advancing, 767-768 
Anoderm flap, sliding, 766-768 
Anoplasty for anal stenosis, 764-768 

operative strategy, 764 
operative techniques 

sliding anoderm flap, 766-768 
sliding mucosal flap, 764-766 

postoperative care, 768 
Anorectal anatomy, 747-748 
Anorectal fistulas, 747-760 

combined fistulotomy with drainage of, 750 
operative strategy, 749-750 
operative techniques 

anorectal fistula, 752-759 
anorectal and pelvirectal abscess, 750-

752 
pathogenesis and treatment of, 747 -7 49 
postoperative care, 759-760 

Anterior transversalis repair of inguinal her
nia, see Shouldice repair of inguinal 
hernia 

Antibiotics, 4-5 
perioperative, 5, 6 

Antireflux valve, testing, 121 
Antrectomy and vagotomy with bile diversion, 

143-144 
Antrum, gastric operation for lesions of, 236-

237 
Appendectomy, 280-287 

operative strategy, 280-281 
operative technique, 281-286 
postoperative care, 286-287 

Appendiceal stump 
inversion of, 284, 285 
ligation of, 284 
management of, 281 

Axillary Iymphadenectomy, 468-471 
total, axillary sampling versus, 460-461 

Bacterial inoculum, minimizing, 4-5 
Baker side-to-end coloproctostomy, 295, 351-

355 
Baker tube stitchless plication, 278-279 
Barrett's esophagus, 108 

Index 

Belsey Mark IV procedure, 105 
Benign breast diseases, operations for, 451-

459 
Bifurcation tumors, resection of, 576-577, 

578-581 
Bile diversion 

byduodenojejunostomy, 142, 143, 147-149 
following esophagogastrectomy, 142, 144-

147 
vagotomy and antrectomy with, 143-144 

Bile diverting operations in 
management ofreflux esophagitis, 142-149 
operative techniques 

bile diversion by duodenojejunostomy 
Roux-en-Y switch operation, 142, 143, 
147-149 

bile diversion following esophagogastrec
tomy, 142, 144-147 

vagotomy and antrectomy with bile diver
sion, 143-144 

preoperative care, 143 
Bile duct damage, 523-525 

preventing,514-515 
Bile duct injury, 539-540 
Bile ducts 

avoiding injury to, 501 
tumors of distal third of, 576 
tumors ofmiddle third of, 576 
tumors ofproximal third of, 576-577, 578-

581 
Bile leak, 512-513, 525, 559-560 

preventing, 527 
Biiiary caiculi, locating and removing, 532-

533 
Biliary-intestinal bypass, sphincteroplasty ver

sus, 545, 546 
Biliary tract disease 

noncalculous, operations for, 544-545 
relationship between periampullary divertic-

ulum and, 572-573 
Bilious vomiting syndrome, 224-225 
Billroth I gastroduodenal anastomosis, 209-211 
Billroth I and II gastrectomy techniques, 202-

223 
Billroth I versus Billrath II gastrectomy, 175-

176 
Billroth Ir gastrojejunal anastomosis, 217-

223 
Bleeding, see also Hemorrhage 

subcutaneous, failure to contral, 812-813 
Boerhaave's syndrome, 165 
Bowel anastomosis, requirements for success-

ful, 267-268 
Bowel preparation, 5 
Bowel wall, repair of damage to, 277 
Breast abscess, 458-459 
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Breast biopsy, 465-467 
lumpectomy following previous, 467 

Breast cancer 
operations for, 460-464 
preinvasive,461-462 
staging system for, 462-463 

Breast discharge, 455 
Breast diseases, benign, operations for, 451-

459 
Breast skin flaps 

incision and elevation of, 478-479 
ischemia of, 485 

Cancer 
abdominoperineal proctosigmoidectomy 

for, see Abdominoperineal proctosig
moidectomy for cancer 

breast, see Breast cancer 
colon resection for, see Colon resection for 

cancer 
esophageal, see Esophageal cancer 
gastrectomy for, see Gastrectomy for cancer 
left colectomy for, see Left colectomy for 

cancer 
pancreatic, see Pancreatic cancer 
rectal, see Rectal cancer 
right colectomy for, see Right colectomy for 

cancer 
thyroid, 798-800 

Carcinoma 
of hepatic duct bifurcation, see Hepatic duct 

bifurcation, operations for carcinoma 
of thyroid, 798-799 

Catheter duodenostomy, 200, 215-216 
Cautery, laser versus, 514 
CBD, see Common bile duct 
Cecal fixation, 430 
Cecostomy,429-431 

colostomy versus, 428 
skin-sutured, 429-430 
tube, 430 

Cecum 
exploration of, 429 
impending rupture of, 432 

CEEA roticulator technique for very low colo-
rectal stapled anastomosis, 362-364 

Celiac axis disseetion, 245-246 
Cervical esophagogastric anastomosis, 49-51 
Cervical esophagus, dissecting, 93, 98-99 
"Chain" retractor, 22, 23 
Chassin's method of stapled colocolonic func

tional end-to-end anastomosis, 334-
335 

Cheatle slit, 295 
Cholangiogram 

completion, 539 
intraoperative, 515 

Cholangiography, 504 
cystic duct, 503, 506-507, 519-520 
operative, common errors of, 507-508 

Cholangitis, 569 
suppurative, 529 

Cholecystectomy, 495-498, 499-513, 554, 
611-612 

CBD exploration simultaneous with, 533-
539 

cholecystostomy versus, 504 
incidental, 498 
laparoscopic, see Laparoscopic cholecystec

tomy 
mortality following, 495 
open, conversion to, 516 

operative strategy, 499-504 
operative technique, 504-512 
postoperative care, 512-513 

Cholecystitis 
acalculous acute, 498 
acute, modifications in operative strategy 

owing to, 503-504 
acute obstructive, 496-497 

Cholecystoses, 496 
Cholecystostomy, 526-528 

cholecystectomy versus, 504 
indications for, 497 
operative strategy, 526-527 
operative technique, 527-528 
postoperative care, 528 

Choledochoduodenostomy, 556-560 
operative strategy, 556-557 
operative technique, 557-560 
Roux-en-Y choledochojejunostomy versus, 

546-544 
Choledochojejunostomy, Roux-en-Y, see 

Roux-en-Y choledochojejunostomy 
Choledocholithiasis, secondary, sphincter

oplasty for, 542-544 
Choledocholithotomy versus bypass or sphinc

teroplasty, 543-544 
secondary, 548-549 

Choledochoscopy, 535-537 
Cholelithiasis 

asymptomatic, 496 
diagnosis of, 496 
symptomatic, 495-496 

Cigarette drains, 7 
Closed hemorrhoidectomy, 739-743 
Closed-suction drains, 8 
Closure ofmidline incisions, 28, 29 
Colectomy, see also Right colectomy for cancer 

and Left colectomy for cancer 
emergency sigmoid, with end colostomy 

and Hartmann's pouch, 443-445 
subtotal, see Subtotal colectomy 
total, see Total colectomy 

Collis gastroplasty, 107, 130-141 
indications, 130 
operative strategy, 130-131 
operative technique, 131-141 
postoperative care, 141 
preoperative care, 130 
transthoraeie, 130-141 

Colocolonic anastomosis, complications fol
lowing, 19 

Cologastrostomy, 88-92 
Colon 

division of, 309-310, 324-325 
ligature of, proximal and distal to tumor, 

305-306 
Colon anastomoses, 291-292, 293-294 
Colon interposition to replace esophagus, 84 
Colon obstruction, operations for, 427-428 
Colon resection, 291-296 

complications following, 19 
Colon resection for cancer, 295-304 

extent of, 295 
no-touch technique, 302-304 
prevention of suture-line recurrence, 304 

Colon transplant, retrosternal passage of, 93-
95 

Colonal anastomosis, total proctectomy with, 
379 

Colonic diverticulitis, operations for, 440-445 
emergency sigmoid colectomy with end co

lostomy and Hartmann's pouch, 443-
445 

primary resection 
and anastomosis, 441-443 
end colostomy with mucous fistula, 

443 
selection of, 440-441 

Colonic hemorrhage, massive, sub total colec
tomy for, 416 

Coloproctostomy, side-to-end, 295 
Colorectal anastomosis, 341 

low,379 
CEEA roticulator technique for stapled, 

362-364 
EEA stapled, 356-362, 364-366 
side-to-end (Baker), 351-355 

side-to-end, alternative method of, 355 
Colostomy, 370, 387-389 

cecostomy versus, 428 
complementary, indications for, 341-342 
end, see End colostomy 
immediate maturation of, 434 
importance ofimmediate maturation of, 

432-433 
resection and anastomosis of, 439 
temporary, c10sure of, 436-439 
transverse, see Transverse colostomy 

Colostomy care, 390 
Colostomy c1osure, complications following, 

20 
Colovesical fistula, 441 
Common bile duct (CBD) 

draining, 549 
palpating, 510-512 

Common bile duct exploration, 529-541 
indications, 531 
operative strategy, 532-533 
operative technique, 533-539 
pitfalls and danger points, 531-532 
postoperative care, 539 
postoperative complications, 539-541 
preoperative care, 531 

Common bile duct perforations, 532 
Common bile duct stones, 529-533 

detection of, 529 
multiple, 530 
operations for retained or recurrent, 542-

544 
"primary," 530-531 
residual, 540-541 
sphincterotomy for impacted, 537 

Complementary colostomy, indications for, 
341-342 

Completion cholangiogram, 539 
Concept, 1 

and strategy in surgery, 1-2 
Connell suture, 293 
Contaminated operations, management of, 

3-6 
Cooper's ligament herniorrhaphy, 680, 691-

695 
Cricopharyngeal dysphagia as complication of 

reflux esophagitis, 151 
Cricopharyngeal myotomy, 150-156 

operative strategy, 152 
operative technique, 152-156 
postoperative care, 156 

Cricopharyngeal sphincter, neuromotor dis
turban ces of, 151 

Cricothyroidotomy, 812-814 
operative strategy, 813 
operative technique, 813-814 

Cushing type stitch, 294 
Cystadenoma, pancreatic, pseudocyst versus, 

649 



Cystic duct cholangiography, 503, 506-507, 
519-520 

Cystoduodenostomy,650 
Cystogastrostomy, 650, 652, 653 

DCIS (duct-cell carcinoma in situ), 461-462 
Descending colon, liberation of, 318, 319 
Diarrhea, postvagotomy, 226 
Distal pancreas, mobilizing, 633-636 
Distal pancreatectomy, 602, 643-648, 650-

651 
operative strategy, 643 
operative technique, 643-647 
postoperative care, 648 

Diverticulectomy, 152 
periampullary, see Periampullary diverticu

lectomy 
transduodenal, 573-575 

Drain-tract infection, prevention of, 8 
Drains 

abscess,9 
anastomoses and, 10 
bile, 9 
blood and serum, 9 
duodenal stump, 9-10 
making too-Iarge wounds for, 715 
purpose of, 7 
rational use of, 7-10 
types of, 7-8 

Duct-cell carcinoma in situ (DCIS), 461-462 
Duct of Santorini, 237 
Ductoplasty for stenosis of orifice of pancreatic 

duct, 554 
Dumping syndrome, 226 
Duodenal diverticula, complications of, 571-

572 
Duodenal fistula, 224, 553 

avoiding, 551 
Duodenal stenosis, 214, 215 
Duodenal stump, 200 

closure of, 211-212 
complications following, 18 
by Nissen-Cooper technique, 214 

Duodenal stump drains, 9-10 
Duodenal ulcer, see also Peptic ulcer, opera

tions for 
ligating bleeding point in, 200-202 
postoperative, 568 

Duodenojejunaljunction, mobilizing, 639-
640 

Duodenojejunostomy, bile diversion by, 142, 
143,147-149 

Duodenotomy 
closing, 554 
sphincterotomy and, 552-554 

Duodenum 
difficult, dissection of, 212 - 214 
division of, 208-209, 246-247 
exposure of third and fourth portions of, 

260-263 
resection of, 263 
surgical stapling of, 216 

Dysphagia, avoiding postoperative, 114 

EEA stapled low colorectal anastomosis, 356-
362, 364-368 

Electrocautery, pros and cons of, 477 
Emergency airways, 812 
Emergency sigmoid colectomy with end 

colostomy and Hartmann's pouch, 
443-445 

End colostomy, 444 
emergency sigmoid colectomy with, 443-

445 
with mucous fistula, 443 

End ileostomy, 417-420 
End-to-end ileoanal anastomosis, total colec

tomy and mucosal proctectomy with, 
403 

End-to-end versus end-to-side esophagogastric 
anastomoses, 56-57 

End-to-side sutured esophagojejunostomy, 
248-255 

Enterolysis for intestinal obstruction, 272-277 
operative strategy, 273-275 
operative technique, 275-277 

Esophageal achalasia, esophagomyotomy for, 
see Esophagomyotomy for esophageal 
achalasia and diffuse esophageal spasm 

Esophageal bypass, see Esophageal replace
ment or bypass 

Esophageal cancer 
nonresectable, 32 
transthoracic or transhiatal approach in re

section of, 31-32 
Esophageal diversion by cervical esophagos

tomy,170-171 
Esophageal perforations and anastomotic 

leaks, operations for, 163-172 
operative strategy, 167 
operative techniques 

esophageal diversion by cervical esopha
gostomy, 170-171 

excluding esophagus from GI tract, 171-
172 

intercostal muscle flap re pair of esopha
geal perforation, 168-170 

pleural flap repair of thoracic esophageal 
perforation, 167-168 

preoperative care, 166 
Esophageal replacement or bypass, 84-102 

colon interposition or bypass, 84 
gastric pull-up, 85 
jejunum interposition, 84-85 
operative techniques 

colon interposition, long segment, 86-95 
colon interposition, short segment, 95 
jejunum interposition, 95-98 
transhiatal esophagectomy, 98-102 

postoperative care, 102 
postoperative complications, 102 

Esophageal spasm, diffuse, esophagomyotomy 
for, see Esophagomyotomy for esopha
geal achalasia and diffuse esophageal 
spasm 

Esophageal stricture 
dilating, 135 
secondary to reflux, operations for, 106-

108 
Esophagectomy, transhiatal, 98-102 
Esophagectomy via right thoracotomy, 33-53 

complications, 53 
operative technique, 33-53 
postoperative care, 53 

Esophagitis, reflux, see Reflux esophagitis 
Esophagocolonic anastomoses, 93 
Esophagogastrectomy 

bile diversion following, 142, 144-147 
reflux esophagitis following, 85-86, 109 

Esophagogastrectomy by left thoracoabdomi-
nal approach, 55-83 

operative strategy, 55-57 
operative technique, 57-79 
postoperative sepsis, 57 
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Esophagogastric anastomoses, 46-51 
by EEA stapling technique, 78-79 
end-to-end versus end-to-side, 56-57 
by stapling technique, 75-78 

Esophagojejunostomy,96 
end-to-end stapled, 253-255 
end-to-side sutured, 248-253 

Esophagomyotomy, hydrostatic dilatation ver
sus, 157 

Esophagomyotomy for esophageal achalasia 
and diffuse esophageal spasm, 157-162 

operative strategy, 158-159 
operative technique, 159-161 
postoperative care, 161-162 
preoperative care, 158 

Esophagoplasty with Thal's patch, 108 
Esophagus 

Barrett's, operation for, 108 
liberation of, 60-63, 133-134 
mobilization of, 37, 116-119 
transection of, 68-71 

Exposure, achieving, 22-24 
Extrahepatic bile ducts, anomalies of, 499-500 
Extrasphincteric fistula, 758-759 

Facial nerve 
locating, 792 
locating and preserving, 789-790 

Familial polyposis, currently available opera
tions for, 403-404 

Fascia stapler, 12 
Femoral hernia 

left, low groin approach for, 708-710 
right, preperitoneal approach for, 710-713 

Femoral hernia repair, 707-714 
operative strategy, 708 
operative technique, 708-713 
postoperative care, 714 

Femoral recurrence following inguinal hernia 
repair,697 

Femoral triangle, exposing, 780, 781 
Fibroadenoma, breast, 451-452 
Fibrocystic disease, breast, 452-455 
Finney pyloroplasty, 192-193 
Fistulotomy 

combined, with drainage of anorectal ab
scess, 750 

fistulectomy versus, 750 
technical hints in performing, 759 

Fistulous tracts, localizing, 749-750 
Frey's syndrome, 794 
Fundoplication, Nissen, see Nissen fundoplica

tion 
Fundus, operation for cancer of gastric, 235-236 

Gallstone pancreatitis, 497 
Gastrectomy, subtotal 

Billroth I versus Billroth H, 175-176 
Gastrectomy for cancer, 235-237 

operative strategy, 237 
operative technique, 237 

Gastrectomy for peptic ulcer, 200-226 
complications, 224-226 
operative strategy, 200-202 
operative technique, 202-223 
postoperative care, 224 

Gastrectomy, total, 239-259 
operative strategy, 239-240 
operative technique, 240-258 
postoperative care, 258-259 
preoperative preparation, 239 
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Gastric bezoar, 628 
Gastric cancer, gastrectomy for, see Gastrec-

tomy for cancer 
Gastric emptying, deIayed, 570, 627 
Gastric outlet obstruction, 224 
Gastric pull-up, 85 
Gastric ulcer, see Peptic ulcer, operations for 
Gastric vagotomy, proximal, see Proximal gas-

tric vagotomy 
Gastritis, alkaline, 225 
Gastroduodenostomy, Billroth 1,209-211, 

216-217 
Gastrojejunostomy, 194-199, 565-566, 622, 

640-642 
complications following, 18 
operative strategy, 194 
operative technique, 194-198 

gastrojejunostomy by stapling, 197-199 
reversal of, 190-191 

Gastropexy, Hill posterior, see Hili posterior 
gastropexy 

Gastroplasty 
Gollis, see Gollis gastroplasty 

G~strostomy, 231-234 
Janeway, stapled, 232-234 
operative strategy, 231 
operative technique, 231-234 
Stamm, 231-232 

GIA stapling device, 11, 12-14 
Goiter 

multinodular, 798 
toxic, see Toxic goiter 

Goodsall's rule, 749-750 
Graves' disease, 796 
Groin hernia, recurrent, pathogenesis of, 696-

697 

Halstead type stitch, 294 
Halsted operation, repairing recurrent hernia 

following previous, 700 
Hasson cannula, 517-518 
Heineke-Mikulicz pyloroplasty, 188-191 

operative technique, 189-191 
Hemigastrectomy, 636 
Hemobilia, 540 
Hemorrhage, see also Bleeding 

avoiding, 131 
intra-abdominal, 540 
intraoperative, see Intraoperative hemor

rhage 
massive colonic, subtotal colectomy for, 416 
postpancreatectomy, avoiding, 605-606 

Hemorrhoidal masses, excising, 744-745 
Hemorrhoidectomy, 737-746 

elosed, 739, 740-743 
operative strategy, 739 
operative techniques 

elosed hemorrhoidectomy, 739-743 
radical open hemorrhoidectomy, 743-745 

postoperative care, 745 
Hemorrhoids 

banding, 733 
internaI, rubber band ligation of, see Rub

ber band ligation of intern al hemor
rhoids 

symptomatic, selecting appropriate treat-
ment for, 737-738 

Hemostatic agents, topical, 676 
Hepatic abscess, 513 
Hepatic anatomy, 585-588 
Hepatic artery 

anomalous, avoiding trauma to, 607 
inadvertently ligating, 501-502 

Hepatic artery node disseetion, 246 
Hepatic duct bifurcation, dilating malignant 

strictures of, 578 
Hepatic duct bifurcation, operations for carci

noma of, 576-584 
operative strategy, 577-578 
operative techniques 

intubation of hepatic ducts without resect
ing tumor, 581-584 

resection ofbifurcation tumors, 578-581 
postoperative care, 584 

Hepatic ducts 
division of, cholecystectomy and, 636-638 
intubation of, 577 

without resecting tumor, 581-584 
Hepatic resections, 585-598 

anatomie uni segmental and polysegmental, 
592 

lobar, 592-598 
operative strategy, 589 
operative technique, 589-598 
pitfalls and danger points, 588-589 
postoperative care, 598 
preoperative care, 588 
wedge, 591-592 

Hepatic segments, 586 
Hepaticojejunal anastomosis, 621-622 
Hepaticojejunostomy, 563 
Hernia 

femoral, see Femoral hernia repair 
groin, recurrent, pathogenesis of, 696-

697 
hiatus, sliding, 105 
incarcerated and strangulated, 680-681 
incisional, pathogenesis of, 715 
inguinal, see Inguinal hernia 
internaI, 226 
paraesophageal, 104 
parahiatal, 104-105 
ventral, see Ventral hernia, large, opera

tions for 
Hernial sac 

dissecting, 703-704, 720 
excising, 135 
mobilizing, 712 
resecting, 720-723 

Herniorrhaphy, Gooper's ligament, 680, 691-
695 

Hiatal defect 
elosing, 141 
repairing, 119 

Hiatus hernia, sliding, 105 
High track fistula, 753-755 
Hill posterior gastropexy, 105-106, 122-129 

operative strategy, 122-123 
operative technique, 123-129 
postoperative care, 129 
suturing, 127-129 

Host tissue defenses, enhancing, 5 
Hydrostatic dilatation, esophagomyotomy ver-

sus, 157 
Hyperthyroidism, 796 
Hypocalcemia, 810 
Hypoparathyroidism, 810 
Hypotension, management of, following nee

die or trocar insertion for creation of 
pneumoperitoneum, 518 

Hypothyroidism, 810 

Ileal reservoir 
constructing, 406, 408-412 
total colectomy and mucosal proctectomy 

and ileoanal anastomosis and, 404 

Ileoanal anastomosis, 412-413 
total colectomy and mucosal proctectomy 

and ileal reservoir and, 404 
Ileoanal anastomosis with ileal reservoir fol

lowing total colectomy and mucosal 
proctectomy, 403-415 

operative strategy, 405-406 
operative technique, 406-414 
postoperative care, 415 
preoperative care, 405 

Ileoanostomy, 406 
Ileocolon two-Iayer end-to-end anastomosis, 

311-314 
Ileocolonic resection and anastomosis, compli

cations following, 19 
Ileoproctostomy, 400-401 

subtotal colectomy with, see Subtotal colec
tomy with ileoproctostomy or ileos
tomy and sigmoid mucous fistula 

Ileostomy, 399-400 
end, 417-420 
Kock continent, 403 
loop, see Loop ileostomy 
mucocutaneous fixation of, 418, 420 
permanent, 403 
placement of, 393 
subtotal colectomy with, see Subtotal colec

tomy with ileoproctostomy or ileos
tomy and sigmoid mucous fistula 

Ileostomy site, preoperative selection of, 417 
Impotence, sexual, 391 
Incarcerated and strangulated hernia, 680-

681 
Incidental cholecystectomy, 497 
Incisional hernia, pathogenesis of, 715 
Incisions 

for abdominal surgery, 24-29 
midline, see Midline incisions 
thoraeie, abdominal, or thoracoabdominal, 

109-110 
transverse versus vertical, 715 

Indirect sac, excising, 685 
Inferior mesenteric artery, ligation and divi

sion of, 322, 323 
Infrared Goagulator, 737 
Inguinal canal 

dissecting, 701 
repairing recurrent hernia following previ

ous Halsted operation without open
ing, 700 

Inguinal floor, repairing localized defect in, 
701 

Inguinal hernia 
direct, 679-680 

recurrence of, 698 
incarcerated and strangulated, 680-681 
indireet, 679 

reeurrenee of, 697-698 
operations for, 679-681 
pathogenesis of, 679 
recurrent, see Reeurrent inguinal hernia, op

erations for 
repair 

femoral recurrenee following, 697 
in women, 680 

Shouldiee repair of, see Shouldice repair of 
inguinal hernia 

sliding, 680 
Inguinal and pelvie Iymphadeneetomy, 779-

785 
operative strategy, 779-780 
operative technique, 780-785 
performing, 779 
postoperative eare, 785 



Insuffiation pneumoperitoneum-related com
plications, 523 

Intercostal muscle flap repair of esophageal 
perforation, 168-170 

Intersphincteric abscess, 751 
Intersphincteric fistula, 752-755 
Intestinal anastomoses, stapling, 11 
Intestinal decompression, operative, 274 
Intestinal fistulas, management of, 728-729 
Intestinal obstruction 

acute,390 
enterolysis for, see Enterolysis for intestinal 

obstruction 
Intestinal stomas, management of, 728-729 
Intra-abdominal hemorrhage, 540 
Intraoperative cholangiogram, 515 
Intraoperative hemorrhage 

avoiding and managing, 605 
from cystic artery, 525 

Intraperitoneal sepsis, management of, 8 
Ischiorectal abscess, 747 

Janeway gastrostomy, stapled, 232-234 
Jaundice 

increasing, 540 
obstructive, special diagnostic procedures 

in, 604-605 
Jejunallimb, Roux-en-Y, creating, 562-563 
J ejunogastrostomy, 96-97 
J ejunojejunostomy, 97 

Roux-en-Y, stapling, 566-568 
J ejunum interposition, 84-85, 95-97 

Kehr hockey-stick modification, 505 
Kocher maneuver, 40-42, 66, 67,189,533, 

551 
Kock continent ileostomy, 403 

Laparoscopic cholecystectomy, 494, 514-
525 

complications, 523-525 
operative strategy, 514-516 
operative technique, 516-523 
pitfalls and danger points, 516 
postoperative care, 523 

Laparotomy, 822, 823 
repeat, for recurrence of abdominal sepsis, 

728 
for secondary choledocholithotomy, 542 
for subphrenic and abdominal abscesses, 

826-827 
Laryngeal nerve 

recurrent, see Recurrent laryngeal nerve 
superior, preserving, 802 

Laser, cautery versus, 514 
Latarjet 

dissection of anterior nerve of, 184-185 
dissection of posterior nerve of, 185-186 

Lateral internal sphincterotomy for chronic 
anal fissure, 761-763 

operative strategy, 761-762 
operative technique, 762-763 
postoperative care, 763 

Latex drains, 7 
Left colectomy for cancer, 317-336 

operative strategy, 317-318 
operative technique, 318-336 

Left colon 
dissection of, 396-398 
incision and liberation of, 444 

Left hepatic lobectomy, 596-597 

Left thoracoabdominal approach, esophagog
astrectomy by, see Esophagogastrec
tomy by left thoracoabdominal ap
proach 

Lembert type stitch, 294 
Levator diaphragm, division of, 425 
Liver 

dissecting gallbladder away from, 503-504 
liberating left lobe of, 123 

Liver segments, 586 
Lobar hepatic resections, 592-598 
Lobectomy, thyroid, see Thyroid lobectomy 
Local anesthesia, anorectal techniques of, 740 
Loop ileostomy, 413-414, 421-422 

temporary,406 
Low anterior resection for rectal cancer, 340-

367 
operative strategy, 340-343 
operative technique, 343-366 
postoperative care, 366-367 

Low fistula, anorectal, simple, 752-753 
Low groin approach for femoral hernia repair, 

708 
for left femoral hernia, 708-710 
using prosthetic mesh plug, 710 

Lumpectomy, breast, 453-455, 465-467 
following previous biopsy, 467 
mastectomy versus, 460 

Lymphadenectomy 
axillary, see Axillary Iymphadenectomy 
inguinal and pelvic, see Inguinal and pelvic 

Iymphadenectomy 
pelvic, 783-785 

Lymphedema, of arm, 486 

McVay's Cooper's ligament repair ofinguinal 
hernia, 680, 691-695 

Mammary ducts, excision of, 455-458 
Mammography, positive, in absence ofpalpa

ble tumor, 464 
Marginal ulcer, postoperative, 200 

avoiding, 607 
Marlex versus Prolene mesh, 718 
Marsupialization operation, pilonidal cyst, 

774-775 
Mastectomy 

alternative incision for, 474-475 
lumpectomy versus, 460 
prophylactic bilateral subcutaneous, with 

prosthetic implant, 452-453 
radical, see Radical mastectomy 
segmental, 473-474 

Median arcuate ligament 
dissecting, 122-123 
identifying, 126-127 

Medullary thyroid carcinoma, 799 
Melanoma, Iymphadenectomy for, 468-469 
Mesh prosthesis, preperitoneal approach us-

ing, 703-706 
Mid-descending colon, operations for com

plete colon obstruction due to carci
noma of, 427-428 

Midline incisions 
closure of, 28, 29 
modified Smead-Jones closure of, 26-27 

Modified radical mastectomy, 473-486 
defining,473 
operative strategy, 473-477 
operative technique, 477-485 
postoperative care, 485 
postoperative complications, 485-486 

Mucosal flap, sliding, 764-766 
Mucosallayer, closing, 294 
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Mucosal proctectomy 
combined with total colectomy, 406-407 
ileoanal anastomosis with ileal reservoir fol

lowing total colectomy and, see Ileoanal 
anastomosis with ileal reservoir follow
ing total colectomy and mucosal proc
tectomy 

by perineal approach, 407-408 
and total colectomy with end-to-end ileoa

nal anastomosis, 403 
total colectomy and ileal reservoir and ileoa-

nal anastomosis and, 404 
Mucous fistula, end colostomy with, 443 
Multinodular goiter, 798 
Myocutaneous flap, 719 

Necrotizing fasciitis, diagnosis and manage
ment of, 727 

Necrotizing infections of abdominal wall and 
infected abdominal wall dehiscence, 
727-729 

operative strategy, 727-729 
operative technique, 729 
postoperative care, 729 

Nipple discharge, 455 
Nissen-Cooper technique of duodenal stump 

closure,214 
Nissen fundoplication, 106, 112-121 

indications, 112 
modified, performing, 137-139 
operative strategy, 112-115 
operative technique, 115-121 
postoperative care, 121 
preoperative care, 112 
suturing, 119-120 
transabdominal, 112-121 
transthoracic, 106-107 
unsettled questions about technique, 114-

115 
Nodular toxic goiter, 796 
Noncalculous biliary tract disease, operations 

for, 544-545 
Nyhus preperitoneal approach for groin her

nia,710-713 

Obstructive jaundice, special diagnostic proce-
dures in, 604-605 

Occult wound dehiscence, 715 
Omental wrap, 291 
Omentectomy,242-245 
Omentum 

dissection of, 306, 394, 395 
liberating, 643-645 

Onlay patch mesh hernia repair, 725-726 
Open hemorrhoidectomy, radical, 743-745 
Operations 

contaminated, management of, 3-6 
making easy, 1-2 

Operative intestinal decompression, 274 
Operative strategy, 1 
Operative wounds, infected, management of, 

6 

Pancreas 
inoperable carcinoma of, 545 
mobilizing, 645-646 

Pancreatectomy 
complications of, 627 
distal, see Distal pancreatectomy 
as palliative procedure, 602 

Pancreatic bypass versus resection, 601 
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Pancreatic cancer, operations for, 601-602 
Pancreatic cyst, operations for, 649-655 

choice of, 650-651 
operative strategy, 651-652 
operative technique, 652-654 
postoperative care, 654-655 
timing of, 649-650 

Pancreatic duct 
ductoplasty for stenosis of orilice of, 554 
incising, 657-658 
protecting, 550 

Pancreatic fibrosis, periductal chronic, 545 
Pancreatic fistula 

avoiding, 643 
treating, by removing pancreatic stump, 

607 
Pancreatic injury, avoiding, 666 
Pancreatic pseudocysts, 649 
Pancreatic resection versus bypass, 601 
Pancreatic stump, treating pancreatic fistula 

by removing, 607 
Pancreaticojejunal anastomosis 

avoiding leakage from, 606 
by invagination, 617-621 

Pancreaticojejunal duct-to-mucosa anastomo
sis, 616, 617 

Pancreaticojejunostomy, Puestow, see Puestow 
pancreaticojejunostomy 

Pancreatitis 
acute, 224 
chronic, pancreaticojejunostomy for, see 

Puestow pancreaticojejunostomy 
gallstone, 497 
postoperative, see Postoperative pancreatitis 

Pancreatoduodenectomy 
total, see Total pancreatoduodenectomy 
Whippie, see Whippie pancreatoduodenec

tomy 
Papillary and mixed papillary-follicular thy-

roid carcinoma, 798-799 
Para-areolar breast abscess or fistula, 459 
Paraesophageal hernia, 104 
Parahiatal hernia, 104-105 
Parotid gland 

exposing posterior margin of, 791 
removing deep lobe of, 793-794 

Parotidectomy, 789-795 
operative strategy, 789-790 
operative technique, 790-794 
postoperative care, 794-795 

Pelvic floor, 370 
closure of, 425-426 
management of, 384-387 

Pelvic hemostasis, 350, 380 
Pelvic Iymphadenectomy, 783-785; see also In-

guinal and pelvic Iymphadenectomy 
Pelvirectal abscess, see Anorectal fistulas 
Pelvirectal supralevator abscess, 751-752 
Penrose drains, 7 
Peptic ulcer 

gastrectomy for, see Gastrectomy for peptic 
ulcer 

perforated, see Perforated peptic ulcer 
recurrent, 226 

Peptic ulcer, operations for, 174-1 77 
indications, 176 
preoperative preparation, 176-177 
selection of, 174-176 

Percutaneous catheter draining of subphrenic 
abscess,821-822 

Percutaneous transhepatic cholangiogram 
(PTC),531 

Perforated peptic ulcer, 228-230, 571-575 
operative strategy, 228-229 

operative technique, 229-230 
postoperative care, 230 

Periampullary diverticulectomy, 571-575 
operative strategy, 573 
operative technique, 573-575 
postoperative care, 574-575 

Periampullary diverticulum 
iatrogenic perforation of, 572 
relationship between biliary tract disease 

and, 572 
Perianal abscess, 750-751 
Perianastomotic hematoma, 291 
Periductal chronic pancreatic fibrosis, 545 
Perineal care, 389-390 
Perineal dissection, 380-384 
Perineal sinus, chronic, 391 
Perioperative antibiotics, 5, 6 
Peritoneallavage, 230 
Pharyngoesophageal (Zenker's) diverticulum, 

operation for, 150-151, 154-155 
Pilonidal abscess, acute, 773, 774 
Pilonidal disease, operations for, 772-778 

operative strategy, 773-774 
operative technique, 774-777 
postoperative care, 777-778 
selection of optimal operation, 772-773 

Pilonidal excision with primary suture, 775-
776 

Pleural flap repair of thoracic esophageal per
foration, 167-168 

Plication 
Baker tube stitchless, 278-279 
of perforation, 229 

Pneumoperitoneum 
creating with Hasson cannula, 517-518 
creating with Veress needle, 516-517 
management ofhypotension following cre-

ation of, 518 
use of, prior to repair oflarge ventral her

nia,718-719 
Polyethylene tube drains, 7 
Polyposis, familial, currently available opera-

tions for, 403-404 
Polysegmentectomy, hepatic, 592-598 
Postemetic perforation, 165 
Posterior gastropexy, Hili, see Hili posterior 

gastropexy 
Postoperative complications, reviewing, 1 
Postoperative duodenal ulcer, 569 
Postoperative dysphagia, avoiding, 114 
Postoperative hemorrhage, avoiding, 605-606 
Postoperative marginal ulcer, 200 

avoiding, 607 
Postoperative pancreatitis 

acute, 540 
avoiding, 532 

Postoperative sepsis, preventing, 666 
Postoperative wound sepsis, 3-6 
Postvagotomy diarrhea, 226 
Preinvasive breast cancer, 461-462 
Preperitoneal approach 

for femoral hernia, 710- 713 
using mesh prosthesis, 703-706 

"Primary" CBD stones, 530-531 
Proctectomy 

abdominoperineal, 338 
total colectomy combined with mucosal, see 

Mucosal proctectomy, 401-402 
Proctosigmoidectomy, abdominoperineal, see 

Abdominoperineal proctosigmoidec
tomy for cancer 

Prolene mesh versus Marlex mesh, 718 
Prosthetic mesh plug, femoral hernia repair, 

710 

Prosthetic mesh repair, preperitoneal, for re
current groin hernia 701-706 

Proximal gastric vagotomy, 175, 182-187 
operative strategy, 182-183 
operative technique, 183-186 
postoperative care, 186-187 

Proximal jejunum, dissection and division of, 
615-616 

Proximal transverse colon, operations for com
plete colon obstruction due to carci
noma of, 427 

Pseudocysts, pancreatic 
cystadenoma versus, pancreatic, 649 

Puestow pancreaticojejunostomy, 656-661 
choice of operation, 656-657 
operative strategy, 657 
operative technique, 657-661 

Pyloroduodenal incision, 189 
Pyloroduodenal ulcer, 627 
Pyloromyotomy, 43, 67,92,98 
Pyloroplasty 

Finney, 192-193 
Heineke-Mikulicz, see Heineke-Mikulicz py

loroplasty 
reversal of, 190-191 
suture of, 189-190 

Pylorus, preserving, 623-627 

Radical mastectomy, 487-493 
modified, see Modified radical mastectomy 
operative strategy, 487 
operative technique, 487-493 
postoperative care, 493 

Radical open hemorrhoidectomy, 743-745 
Rectal cancer 

low anterior resection für, see Low anterior 
resection for rectal cancer 

operations for, 337-339 
for cancer 0-6 cm from anal verge, 337-

338 
for carcinoma 6-11 cm from anal verge, 

338-339 
Rectal prolapse 

Ripstein operation for, see Ripstein opera
tion for rectal prolapse 

Thiersch operation for, see Thiersch opera
tion for rectal prolapse 

Rectosigmoid colon, operations for complete 
colon obstruction due to carcinoma of, 
428 

Rectum 
anterior resection of, complications follow

ing,20 
Recurrent common bile duct stones, 

operations for, 542-544 
Recurrent groin hernia, pathogenesis of, 696-

697 
Recurrent inguinal hernia, operations for, 

696-706 
operative strategy, 698-700 
operative techniques 

inguinal approach, 700-703 
preperitoneal approach using mesh pros

thesis, 703-706 
postoperative care, 706 

Recurrent laryngeal nerve 
identifying, 804-806 
preserving, 802 

Reflux esophagitis 
avoiding postoperative, 57 
bile diverting operations in management of, 

see Bile diverting operations in manage
ment of reflux esophagitis 



cricopharyngeal dysphagia as complication 
of, 151 

following esophagogastrectomy, 85-86, 109 
management of patients with failed opera

tions for, 108 
operations for esophageal stricture secon

dary to, 106-108 
operations for preventing, 105-106 
Roux-en-Y diversion for recurrent, 108-

109 
Relaparotomyoperations, 274 
Renocolic ligament, division of, 320 
Residual common bile duct stones, 540-541 
Retained common bile duct stones, operations 

for, 542-544 
Retention sutures, 26 
Reviewing postoperative complications, 1 
Right colectomy for cancer, 305-316 

operative strategy, 305 
operative technique, 305-316 
postoperative care, 316 

Right colon 
dissection of, 394, 395 
liberation of, 261 
operations for complete colon obstruction 

due to carcinoma of, 427 
Right hepatic lobectomy, 595-596 
Right thoracotomy, esophagectomy via, see 

Esophagectomy via right thoracotomy 
Ripstein operation for rectal prolapse, 446-

450 
operative strategy, 447 
operative technique, 447-450 
postoperative care, 450 
selection of, 446-447 

Rotation method for end-to-end two-Iayer 
anastomosis, 325-327 

Roux-en-Y bile diversion for recurrent reflux 
esophagitis, 108-109 

Roux-en-Y choledochojejunostomy, 561-570 
choledochoduodenostomy versus, 546, 547 
operative strategy, 561-562 
operative technique, 562-568 
postoperative care, 568-570 

Roux-en-Y cystojejunostomy, 650, 652, 654 
Roux-en-Y jejunal segment, preparation of, 

248 
Roux-en-Y jejunojejunostomy, 255-258, 566-

568 
Roux-en-Y switch operation, 142, 143, 147-

149 
Rubber band ligation of intern al hemorrhoids, 

733-735 
operative strategy, 733 
operative technique, 734 
postoperative care, 734 

Rubber tube drains, 7 

Sandwich repair, 723-725 
Santorini, duct of, 237 
Schatzki's ring, operation for, 109 
Scissura, hepatic, 586 
Segmental mastectomy, 473-474 
Selective vagotomy, truncal vagotomy versus, 

175 
Sentinel pile, removal of, 763 
Serosal damage, management of, 274-275 
Sexual impotence, 391 
Shouldice repair ofinguinal hernia, 679-690 

operative strategy, 682 
operative technique, 682-690 
postoperative care, 690 

Side-to-end coloproctostomy, 295 

Side-to-end low colorectal anastomosis 
(Baker),351-355 

Sigmoid colectomy, emergency, with end co
lostomy and Hartmann's pouch, 443-
445 

Sigmoid mucous fistula, subtotal colectomy 
with, see Subtotal colectomy with ileo
proctostomy or ileostomy and sigmoid 
mucous fistula 

Silicone tube drains, 7 
Sinus pits, excision of, 776-777 
Skin graft 

full-thickness, 492-493 
split-thickness, 493 

Skin-sutured cecostomy, 429-430 
Skin sutures, absence of, 5 
Skin viability, preserving, 779 
Sliding anoderm flap, 766-768 
Sliding hernia, 680 
Sliding mucosal flap, 764-766 
Small bowel, exploration and evisceration of, 

343 
Small bowel resection and anastomosis, 267-

272 
operative strategy, 267-268 
operative technique, 268-271 

small bowel anastomosis using stapling 
technique,271-272 

Small intestinal anastomoses, 
complications following, 19 

Smead-Jones closure, modified, ofmidline in
cisions, 26-27 

Sphincter spasm, 507-508 
Sphincteroplasty, 550-555 

biliary-intestinal bypass versus, 545, 546 
operative strategy, 550-551 
operative technique, 551-554 
postoperative care, 555 
for secondary choledocholithiasis, 542-544 

Sphincterotomy 
closed, internal anal, 762 
duodenotomy and, 552-554 
for impacted common bile duct stones, 537 
internal, 764, 766 
lateral internal, see Lateral intern al sphinc

terotomy for chronic anal fissure 
open, 762-763 

Spleen 
accessory, 666-667 
mobilizing, 645-646, 669, 676 
preventing injury to, 113 

Splenectomy 
for disease, 665-671 
operative strategy, 665-667 
operative technique, 667 -671 
partial, 677 
postoperative care, 671 
splenorrhaphy versus, 672 
truncal vagotomy and, 632-633 

Splenic capsule, suturing, 676 
Splenic flexure dissection, 321-322 
Splenic preservation, selecting optimal tech

nique for, 675-676 
Splenic trauma, operations for, 672-678 

operative strategy, 672-673 
operative technique, 673-677 
postoperative care, 677-678 

Splenorrhaphy,676-677 
splenectomy versus, 672 

Stamm gastrostomy, 231-232 
Stapling, surgical, see Surgical stapling 
Steichen technique for functional end-to-end 

anastomosis by stapling, 314-316 
Storz choledochoscope, 535 

Strangulated hernia, 680-681 
Strategy, 1 

and concept in surgery, 1-2 
Subhepatic abscess, 513 
Subphrenic abscess 

drainage of, 821-827 
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etiology and modern management of, 821 
extraserous subcostal drainage of right, 

823-826 
operative strategy, 822 
laparotomy for subphrenic and abdominal 

abscesses, 826-827 
percutaneous catheter drainage of, 821-822 
postoperative care, 827 

Subtotal colectomy 
combined with immediate total proctec

tomy,401-402 
with ileoproctostomy, 403 

or ileostomy and sigmoid mucous fistula, 
392-402 

operative strategy, 393 
operative technique, 393-402 
postoperative care, 402 

for massive colonic hemorrhage, 416 
Suction catheters, 5 
Sump suction drains, 7-8 
Sump syndrome, preventing, 557 
Superior laryngeal nerve, preserving, 802 
Superior mesenteric artery, anomalous he-

patic artery arising from, 607 
Suppurative cholangitis, 529 
Suprasphincteric anorectal fistula, 757-758 
Surgery, concept and strategy in, 1-2 
Surgical stapling, 11-21 

anastomoses and, 12-15 
Billroth II gastrojejunal anastomosis by, 

221-223 
complications of, compared with suturing, 

15-21 
contraindications, 12 
of duodenum, 216 
esophagogastric anastomoses performed by, 

75-78 
in eversion, 11 
instruments used in, 11-12 

Suture lines, tension on, 717 
Suture material, type of, 715 
Sutures 

retention, 26 
tying, 716 

Suturing 
complications of stapling compared with, 

15-21 
technique of, 715-716 

Swallowing, physiology of, 150 
Sweating, gustatory, 794 

T -tube, insertion of, 538 
T-tube displacement, 539 
TA-55 and TA-90 stapling devices, 11 
Tension on suture lines, 717 
Testicular complications, avoiding, 699-700 
Testicular swelling, 690 
Thal patch, 108 
Thiersch operation for rectal prolapse, 769-

771 
operative strategy, 769-770 
operative technique, 770-771 
postoperative care, 771 

Thoracoabdominal incision, 55-56 
Thyrohyoid membrane, making erroneous in

cision in, 812 
Thyroid cancer, 796-800 
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Thyroid diseases, operations for, 796-800 
Thyroid lobectomy 

partial, 808-809 
subtotal, 807 
total, 807-808 

Thyroid nodules, nontoxic solitary, 796-
798 

Thyroidectomy, 796-810 
operative strategy, 800-802 
operative technique, 802-809 
postoperative care, 810 

Tissue bites, size of, 715-716 
Tissue defenses, host, enhaneing, 5 
Tissue viability, preserving, 11 
TNM staging classifieation, 462-463 
Total eoleetomy 

with abdominoperineal proetosigmoidee
tomy and permanent ileostomy, 403 

ileoanal anastomosis with ileal reservoir fol
lowing, scc Ileoanal anastomosis with il
eal reservoir following total eoleetomy 
and mueosal proeteetomy 

mueosal procteetomy combined with, 406-
407 

and mueosal proeteetomy with end-to-end 
ileoanal anastomosis, 403 

mueosal proeteetomy and ileal reservoir and 
ileoanal anastomosis and, 404 

Total panereatoduodeneetomy, 602, 630-642 
operative strategy, 630-631 
operative technique, 631-642 
postoperative eare, 642 

Toxie goiter 
diffuse, 796 
nodular, 796 

Traeheotomy, 815-818 
operative strategy, 815 
operative technique, 816-817 
postoperative eare, 817-818 

Transduodenal divertieuleetomy, 573-
575 

Transhiatal esophageetomy, 98-102 
Transsphineterie fistula, 756-757 
Transverse eolostomy, 432-435 

operative strategy, 432-433 
operative teehnique, 433-435 
postoperative eare, 435 

Transverse incisions versus vertical incisions, 
715 

Troear darnage, 523 
Truneal vagotomy, 175, 178-181 

operative strategy, 178-179 
operative technique, 179-181 
selective vagotomy versus, 175 
splenectomy and, 632-633 

Tube cecostomy, 430 
Tube drains, 7 
Turnbull's no-touch technique, 318 
Tylectomy, upper quadrant, breast, 453-

455 

Ulcerative colitis, currently available opera-
tions for, 403-404 

Upper Hand retractor, 24 
Ureter, identification of, 309 
Ureteral disseetion, 343 

Vagotomy 
and antrectomy with bile diversion, 143-

144 
gastrectomy and, 612 
incomplete, 179 
proximal gastrie, sec Proximal gastric va

gotomy 
truncal, sce Truncal vagotomy 

Vasobiliary sheaths, 587-588 

Ventral hernia, large, operations for, 715-726 
mesh repair of, 723-726 
operative strategy, 716-719 
operative technique, 720-726 
postoperative care, 726 

Veress needle, 516-517 
Vertical ineisions versus transverse incisions, 

715 
Vicryl mesh, 718 

Waldeyer's fascia, division of, 406 
Weakley technique of stapled colorectal anas

tomosis, 330-334 
Wedge hepatic resections, 591-592 
Whippie pancreatoduodeneetomy, 604-629, 

651 
operative strategy, 605-607 
operative technique, 607-623 

partial pancreatoduodenectomy with 
preservation of stomach and pylorus, 
623-627 

postoperative care, 627-628 
postoperative complications, 628-629 
preoperative care, 604 
total pancreatoduodenectomy versus, 602 

W ound dehiscence 
and hernia, avoiding, 25-26 
occuIt, 715 

Wound disruption, causes of, 25 
Wound Protectordrape, 4, 309, 316 
Wound sepsis, postoperative, 3-6 
Wounds, infected operative, management of, 6 

Zenker's (pharyngoesophageal) diverticulum, 
operation for, 150-151, 154-155 

Zollinger-Ellison syndrome, gastrectomy for, 
258 




