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We live in a high technology world where the "miracles" of modern surgery make 
headline news around the globe. It is no longer surprising to hear of yet another start-up 
medical technology company that promises a new surgical device that will save count
less lives, improve outcomes, and significantly decrease pain and suffering. People find 
themselves mesmerized by watching "key hole surgery" broadcast in high definition to 
their home television and find it surprisingly elegant and bloodless compared to their 
prior mental picture of surgeons at work. So it is perhaps understandable that many 
patients today go online to find surgeons and institutions offering the newest approaches 
and latest technology. It seems as though the modem surgeon armed with high tech 
devices and digitalized equipment should be invincible. Indeed, it is easy for surgeons 
to be inappropriately swept up by the siren song of technical innovation. 

In this kind of world, one might question the utility of yet another surgical text
book, especially one devoted to operative technique. Fortunately, editors Steven Wexner 
and James Fleshman have created a unique publication that is a far cry from the tradi
tional textbook of the past. The list of contributing authors includes seasoned master 
surgeons schooled in traditional techniques and highly innovative researchers and 
entrepreneurs who are exploring new frontiers of surgical technology. Over the course 
of their busy clinical careers, the editors themselves have successfully bridged both 
perspectives. Their unique experiences are apparent in this new, tightly edited and 
highly practical textbook that emphasizes tried and true open techniques and new, less 
invasive techniques. 

Drs. Wexner and Fleshman understand that surgical outcomes are dependent on 
many factors including clinical acumen and mature judgment to guide individualized 
decision-making. But they also know that surgeons must master basic operative skills 
and develop a full reservoir of different techniques that can be used to fit the demands 
of the case at hand. As importantly, they know that no matter how revolutionary or 
exciting, technology has its limits. Innovation is providing new tools but it is the sur
geon's skill in deciding what tools to use and the way in which they are used that 
determines the surgical outcome. Operative technique remains critical to minimize 
patient morbidity, cure cancer and other life-threatening conditions, and preserve func
tion and quality of life. All colon and rectal surgeons will find this book to be a valu
able adjunct to their practice. The artist's color drawings are superb and anatomically 
correct. The text is easy to read, very focused, and useful for busy surgeons. I con
gratulate the editors for bringing this book to us. 

David A. Rothenberger, MD 
August 1, 2 011 
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The Mastery of Colorectal Surgery textbook is a two volume compendium that demon
strates virtually all of the currently employed techniques for abdominal and anorectal 
surgery. All of the chapters have been written by internationally acclaimed experts, 
each of whom was given literary license to allow the book to be more creative and less 
rigorously formatted. Although some techniques are self-explanatory and the authors 
therefore concentrated their verbiage upon results and controversies surrounding a par
ticular technique, other procedures are described in a more algorithmic manner. Spe
cifically, some techniques require a much more heavily weighted description of 
preoperative and/or postoperative parameters rather than intraoperative variables. The 
matching of illustrations and videos has also been tailored to suit the needs of each 
chapter. Because of the quantity of material, the book is divided into two volumes: one 
that includes the abdominal and one that includes anorectal procedures. While many 
textbooks vie for the attention of surgeons in training and surgeons in practice, the 
Mastery series, edited by Dr. Josef Fischer, has established itself as the resource for 
expert management of each theme. Therefore, this book was deliberately crafted to aug
ment rather than to replace several other excellent recently published textbooks. It is 
our hope that these volumes be used in that context so that the reader can learn the 
fundamentals and basics using many other excellent source materials and then rely 
upon the Mastery of Colorectal Surgery books for more clarity in terms of review of 
very specific procedures. In that same manner, these books perform a ready preopera
tive resource before embarking upon individual procedures. 

We wish to thank Josef Fischer with having entrusted us with this latest of his 
literary offspring. The project took a considerable amount of time and effort and we 
certainly thank him for his patience. In addition, we thank our respective staff in Wes
ton and in Saint Louis, especially Liz Nordike, Heather Dean, Dr. Fabio Potenti, and 
Debbie Holton for their extensive efforts as well as Nicole Demoski at Wolters Kluwer. 
We wish to express our sincerest and deepest gratitude to each and every contributor 
for their time, attention, expertise, and commitment to the project. Without our indi
vidual chapter authors, this work would not exist. We know that each of them has many 
significant competing obligations for their limited time and thank them for having par
ticipated to such an important degree in this project. Last, our appreciation goes to our 
families for their love and support as it is always time away from them that allows us 
to produce these type of books. In particular, appreciation goes to Linda Fleshman and 
to Wesley and Trevor Wexner. 
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1 Open Medial 
to Lateral 
David W. Dietz 

Introduction and Historical Perspective 
With the wide acceptance of laparoscopic surgery for colon cancer, most patients with 
right colon pathology, both benign and malignant, are being treated by the "minimally 
invasive" approach. Within our department, the number of open right colectomies has 
dropped precipitously over the past 10 years. However, due to our department's reputation 
as a national referral center for complex colorectal problems, approximately 50% of right 
colectomies are still performed using an open technique. The principle indications in 
these cases are locally advanced colon cancer and recurrent inflammatory bowel disease. 

In most centers, open right colectomy is most commonly performed using a "lateral
to-medial" approach where the tumor is manipulated prior to ligation of the venous 
drainage. In the 1950s, however, seminal work by Barnes (1) and Thrnbull (2) led to the 
development of a "no touch" isolation approach to segmental colectomies in patients 
with cancer. The principles of the "no touch" technique were based on the observations 
by several investigators that cancer cells were actively shed into the bloodstream during 
tumor manipulation. This concept was first introduced by Tyzzer (3) in 1913 who found 
that the vigorous manipulation of implanted chest wall tumors in mice resulted in the 
development of extensive liver metastases. In 1954, Cole et al. (4) reported the finding 
of shed cancer cells in the portal venous blood of a perfused resected cancer-bearing 
segment of human colon. One year later, Fisher and 'furnbull (5) reported cancer cells 
in the portal venous blood of 8 of 25 resected colectomy specimens. 

In 1952, Barnes (1) described a technique for right colectomy whereby the vascular 
pedicles and adjacent lymphatic channels were ligated prior to mobilization of the 
colon and manipulation of the tumor. The procedure began with division of the mid
transverse colon. Beginning with the middle colic vessels, the mesenteric dissection 
proceeded toward the terminal ileum, dividing and ligating the right branch of the mid
dle colic artery and vein, right colic vessels, and ileocolic pedicle. The terminal ileum 
was then divided. Only at this point, with the vascular and lymphatic drainage of the 
right colon controlled, was the tumor manipulated to allow division of the lateral 
attachments of the right colon and completion of the operation. Barnes noted that this 
technique was proposed in order to "prevent forcing, by such manipulation, malignant 
cells into the areas beyond the site of surgery via the blood and lymph channels." The 
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figur• 1.1 Rupert B. Turnbull, 
M.D. Chairman af the Department 
af Colo rectal Surgery at the 
Cleveland Clinic 1961-1978. 

author also stated that a literature search, as well as personal visits to some of the larg
est surgical clinics of the time, led him to believe that these principles were being 
ignored by surgeons of the day and most right colectomies were being performed in 
nononcologic fashion; similar to the lateral-to-medial approach taught to most residents 
and fellows today! Barnes concluded that "the procedure now seems so reasonable and 
based on such good surgical principles that I cannot believe it to be a new departure, 
but merely the dusting off of a very old (albeit long forgotten) technique." 

In 1953, Turnbull (2) (Fig. 1.1), who was than the chairman of the Department of 
Colon and Rectal Surgery at the Cleveland Clinic, devised a similar operation that fol
lowed these basic oncologic principles. Termed the "no-touch isolation technique," it 
involved a unique medial-to-lateral approach to vascular ligation prior to tumor manip
ulation. His initial report on the results of the technique, presented to the American 
Surgical Association in 1967, was hailed by discussants as "the most important advance 
in the surgical treatment in carcinoma of the colon in the (preceding) thirty years" (2). 
Turnbull compared 664 patients operated upon using his "no touch" technique with 
232 patients undergoing "conventional" colectomy and found a marked improvement 
in 5-year survival rates (50.8o/o vs. 34.8%). This overall survival rate of 50o/o was unheard 
of at the time, as the usual rate for colon cancer was between 25% and 35%. Further 
examination of the data revealed that the greatest advantage for the "no touch" tech
nique was in patients with stage C (lymph node positive) tumors (58% vs. 28o/o). 

Subsequent studies, however, have failed to firmly demonstrate this advantage for 
Turnbull's "no touch" technique. Despite this, a "no touch" segmental colectomy is still 
performed by many of the colorectal surgeons in our department. 

~ INDICATIONS/CONTRAINDICATIONS 

In addition to its theoretical merits related to lymphovascular dissemination of malig
nant cells in any colon cancer, a medial-to-lateral approach right colectomy is also 
advantageous in patients with locally advanced carcinoma of the cecum or ascending 
colon. Elevation of the right colon mesentery off of the relroperitoneum with ligation 
of the ileocolic pedicle early in the procedure allows the surgeon to better define the 
retroperitoneal structures prior to attacking areas of transmural tumor invasion that may 
be involving the ureter, kidney, duodenum, or major vascular structures. 

Contraindications to the medial-to-lateral approach are conditions wherein the right 
colon mesentery is not easily separated from the relroperitoneum. These include the find
ing of significant malignant adenopathy involving the ileocolic pedicle and the extremely 
thickened and fibrotic mesentery seen in some patients with Crohn's disease. 
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Y PREOPERATIVE PLANNING 

The most important aspect of preoperative planning related to performing a medial-to
lateral right colectomy is the realization that the procedure may be required. As stated 
in the preceding text, a common indication is a locally advanced colon cancer that is 
invading retroperitoneal structures. This finding is best appreciated on CT scan of the 
abdomen and pelvis, a study that should be obtained in all patients with colon cancer 
as part of the preoperative staging workup. If invasion of the vena cava, aorta, or iliac 
vessels is suggested, then a. subsequent magnetic resonance angiogram should be 
obtained for precise definition and operative planning. Involvement of a vascular mr
geon to assist in en bloc tumor resection and vascular reconstruction is suggested. 

Ureteric stenta should be considered in all cases of retroperitoneal tumor invasion 
as well as in cases of large, bulky tumors that do not appear to be directly invasive. A 
urologist should also be involved if ureter resection and reconstruction is anticipated. 

Mechanical bowel preparation is not routinely performed in our institution for 
patients undergoing right colectomy. A recent Cochrane review found no beneficial 
effect in terms of reduced rates of wound infection or anastomotic leak in patients 
undergoing &egmental colectomy {6). 

C9 SURGERY 

The patient is placed on the operating table in the supine position. After insertion of a 
Foley catheter, the skin of the abdomen ill prepped and draped. After intravenous admin
istration of a broad-spectrum antibiotic, the peritoneal cavity is entered via a midline 
incision and a self-retaining retractor is placed. The abdomen is explored to determine the 
pre&ence and extent of any metastatic dillease and to also rule out unexpected pathology. 
An assessment of tumor resectability is made with special attention paid to the duodenum, 
pancreas, great vessels, and right kidney and ureter. This is mostly achieved by visual 
inspection, as the tumor should not be manipulated prior to vascular ligation. The small 
bowel is first retracted to the patient's right side in order to expose the base of its mesen
tery (Fig. 1.2A). The peritoneum overlying the base of the small bowal mesentery is then 
incilled. just above its border with the fourth portion of the duodenum and this incillion ill 
extended caudally for approximately 6 em (Fig. 1.2B). Careful dissection is then under
taken in a plane posterior to the superior mesenteric vessels to separate the mesentery 
&om the retroperitoneum. This dissection proceeds in a medial-to-lateral direction until 
the surgeon can insert the second and third fingers of his nondominant hand behind the 
superior mesenteric vessels and the fingertips come to lie on either side of the ileocolic 
vascular pedicle {Fig. 1.2C). The small bowel and its mesentery are then reflected back to 
the patient's left to sat up vascular division (Fig. 1.2D). Mesenteric windows are then 
opened on either side of the ileocolic pedicle near its origin using the fingertips of the 
surgeon's nondominant hand as a guide (Fig. 1.2E). After clearing lymphatic tissue &om 
the vessel origins, clamps are applied and the vessels are divided and ligated with #1 
chromic ties (Fig. 1.2F). Through this window in the mesentery, the plane between the 
ascending mesocolon, and the retroperitoneal structures is developed in a cephalad direc
tion. The surgeon will encounter the most medial aspect of Gerota's fascia and the anterior 
surface of the duodenum and pancreatic head during this portion of the operation. As 
dissection proceeds above the duodenum, a plane between the first portion of the duode
num and the transversa mesocolon will be entered. It is at this point that the right branch 
of the middle colic artery and vein are mobilized to their origin (Fig. 1.2G). The right 
branch of the middle colic artery and vain are than divided between clamps at their origin 
and are ligated with #1 chromic ties. The remaining mesentery adjacent to the mid-1l'ans
verse colon, which includes the marginal artery, is then divided. Pulsatile arterial bleeding 
should be conflrmed &om the distal end of the divided marginal artery prior to ligation 
(Fig. 1.211). This indicates adequate blood supply on the colon side for creation of the 
ileocolic anastomosis. Likewise the remaining mesentery adjacent to the terminal ileum 
containing the two marginal ileal vessels is also divided (Fig. 1.21). 
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Figur• U. A. Exposure of tha fourth portion of the duodenum and tha base of the small bowel mesentery. B. Incising tha visceral 
peritoneum of the small bowel mesentery near its basa. C. Developing tha avascular plana between tha small bowel mesentery and 
retroparitonaum. D. Rsflecting the small bowel back toward tha patient's right sida. Surgeon's hand is under tha masentury and its 
vessels. E. The ileocolic vassals ara isolated near their origin from the superior masanturic artery and vein. F. High division and 
ligation of tha ileocolic vessels. fl;ontinusd'J 

With the lymphovascular drainage of the right colon now interrupted, the tumor 
may be manipulated without fear of disseminating malignant cells. Attention is turned 
to the omentum and its attachments to the transv9l'Se colon. Beginning at the antici
pated site of division in the mid-transverse colon, the omentum is separated from the 
transverse colon itself and the transverse mesocolon by developing the avascular plane 
(Fig. 1.2J). This dissection proceeds from the mid-transverse colon toward the hepatic 
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ligura 1~ !Continued) G. Right branch af the middle colic artery and vein isolated. H. Pulsatile bleeding from the marginal vessel 
adjacent to the transverse colon. I. Marginal vessels along the terminal ileum. J. Separating the omentum from the transverse 
colon and mesocolon. !continued) 

flexure. A "crossing" vein between the omentum end the proximal transverse mesoco
lon is often encountered at this point in the operation. After this vein has been divided 
and ligated the omentum should be completely free from the proximal half of the trans
verse colon and its mesocolon and the lesser sac fully exposed. The lateral attachments 
of the right colon are carefully mobilized and the hepatic flexure attachments divided, 
taking care to identify the right ureter during the course of this dissection. Precise dis
section at the junction of the pericolic fat and lateral areolar tissue, rather than in the 
middle of the 81'8olar tissue plane itself, will minimize risk of injury to the ureter (Fig. 
1.2K). The mid-transverse colon (Fig. 1.2L) and the terminal ileum (Fig. 1.2M) are then 
divided between clamps and the right colectomy specimen is removed from the opera
tive field and sent to pathology. 

ileocolic anastomosis is performed according to the surgeon's preference. In cases 
where either the wall of colon or ileum is abnormal, a hand-sewn anastomosis is most 
reliable. My routine is to use interrupted vertical mattress sutures of 3-0 Vicryl to con
struct the posterior (mesenteric) wall and interrupted seromuscular sutures of the same 
for the anterior (anti-mesenteric) wall. In cases where a stapled anastomosis is favored, 
I prefer an end to side ileocolic anastomosis using a circular stapler introduced through 
the open end of the colon (Fig. 1.2N). The spike of the stapler should be brought through 
the antimesenteric wall of the colon approximately 6 em proximal to the end of the 
colonic stump. The anvil is placed in the end of the ileum and the bowel wall is "purse
stringed" around the post with a 0 Prolene suture. The open end of the colonic stump 
is then closed with a linear stapler. The mesentery of the ileum and transverse colon are 
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Figure 1.2. tcontinuet/j K. Dividing the lateral attachmentll af the right colon. une af disseclion is at the junclion af the areolar 
tissue and the pericolic fat l. Dividing the mid-transverse colon. M. Dividing the terminal ileum. N. Creating the end-to-side 
ileocolic anastomosis using the circular stapler intJoduced through the end of the colon. 

reapproximated with a running absorbable suture and the omentum is laid over the 
anastomosis. Incorporating the tip of the omentum into the tie at the end of the mesen
tery closure suture line will ensure that it stays in place over the anastomosis. 

POSTOPERATIVE MANAGEMENT 

Postoperative management of the patient should follow an accelerated care pathway. 
Nasogastric tubes are not used routinely. The patient is allowed a clear liquid diet on 
the first postoperative day and is ambulated in the hallway with the assistance of the 
nursing staff. Intravenous narcotic pain medication is raplaced by an oral analgesic once 
the patient is raliably tolerating oral intake. Empiric antibiotics ara discontinued within 
the first 24 hours after surgery and the Foley catheter is removed by the second post
operative day. The patient is advanced to a soft diet on the return of bowel function 
and is subsequently discharged from the hospital. The average length of stay after open 
medial-to-lateral right colectomy is 5 days at our institution. 

J COMPLICATIONS 

Complications following open medial-to-lateral right colectomy include prolonged ileus, 
wound infection, intra-abdominal abscess, urinary tract infection, hemorrhage, deep 
venous thrombosis, and anastomotic leak. The incidence of wound infection following 
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open right colectomy ranges from 10% to 15o/o while the risk of intra-abdominal abscess 
is approximately 3%. ileocolic anastomotic leak. occurs in less than 2% of patients. 
Intra-abdominal bleeding that 1'8quires blood transfusion occurs in 5% of cases. Post
operative mortality (death within 30 days of surgery) is extremely rare and is typically 
related to cardiovascular or thromboembolic events in high-risk patients. 

3 RESULTS 

Despite the thaol'8tical merits of the no touch technique for the 1'8section of colon cancer, 
modern studies have not found a clear survival advantage when compared to more com
mon methods of segmental colectomy. One randomized prospective trial has been con
ducted to axam:i.ne this question. Wiggers et al. randomized 236 patients with curable 
colorectal cancer to undergo colectomy either by conventionall'8section or the no touch 
isolation technique (7). After appropriate exclusions and a minimum of 5 years of follow-up 
there were 117 patients remaining to be analyzed in the no touch group and 119 in the 
conventional group. The1'8 wei'& no d:ifferenCils in postoperative morbidity or mortality. 
Analysis of tumor recurrence, disease-free survival, and overall survival found no statisti
cally significant diJierences between the two groups. However, in all analyses of oncologic 
endpoints the no touch group had better outcomes. Liver metastases occurred in fewer 
patients in the no touch group (14 vs. 22, p = 0.14) and tended to occur at a later point 
in time (22.4 vs. 12.6 months). Disease-related death occurred in 24.7% of patients in the 
no touch group as compared to 31.1% in the conventional resection group. Subgroup 
analysis revealed that patients with the highest risk tumors gained particular benefit from 
the no touch technique. In patients whose tumors demonstrated angiolymphatic invasion, 
disease-related death occurred in 52% of patients in the conventional group versus 31o/o 
in the "no touch" group. The authors concluded that, although no statistically significant 
differences were found between the two techniques, the "no touch" approach should be 
used for all tumors in areas of the colon where it is easily applicable, as even small 
improvements in prognosis are valuable in patients with colorectal cancer. 

~ CONCLUSIONS 

Both colorectal and general surgeons should be familiar with a medial-to-lateral approach 
to right colectomy. This technique has theoretical advantages related to dissemination 
of cancer cells into the venous drainage and early studies demonstrated a survival advan
tage for patients undergoing a "no touch" segmental colectomy. A more 1'8cent rand
omized controlled trial found a trend toward fewer liver metastases and cancer-related 
deaths in the "no touch" group, but it did not reach statistical significance. Medial-to
lateral right colectomy is also useful in cases of tumor fixation to retroperitoneal struc
tul'8s and in patients with severe inflammatory bowel disease involving the terminal 
ileum and right colon. 
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2 Open Lateral 
to Medial 
Farah Husain, Ira Kodner, and Edward Lin 

In this section, the open surgical technique with a lateral to medial approach will be 
outlined. 

Location continues to be the major determinant of the type and extent of colon 
resection, influencing the degree of resection based on the arterial, venous, and lym
phatic drainage of the affected colon segment Furthermore, there is increasing reliance, 
by medical societies and health care payers, on the adequacy of lymph node resection. 
Therefore, the number of lymph nodes examined histologically serves as a benchmark 
of satisfactory oncologic therapy. 

G) SURGICAL ANATOMY 

Colon 

Topogr1phy 
Oncologic colon resection and lymph node harvest are based on the vascular supply of 
their subsegments. The colon and rectum are derived from the embryologic midgut and 
hindgut, with the blood supplies following the superior mesenteric artery and inferior 
mesenteric arteries, respectively. Derivatives of the midgut include the cecum and the 
right half to two-thirds of the transverse colon. While the derivatives of the hindgut are 
the left one-third to one-half of the transverse colon, the descending colon, sigmoid 
colon .• rectum, and the superior portion of the anal canal. 

Cecum 
The cecum is located in the right iliac fossa and is approximately 10 em long, with 
the widest transverse diameter of all the colon segments averaging 7.5 em. It is com
pletely enveloped with visceral peritoneum and is typically mobile. The gonadal ves
sels and the right ureter typically course posterior to the medial border of the 
cecum. 

The terminal ileum empties from a medial-to-lateral direction into the cecum 
through a thickened invagination called the ileocecal valve. The valve prevents 
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retrograde flow from the colon into the small bowel, but in approximately 25-30o/o 
of individuals, the ileocecal valve is incompetent. The incompetent valve is most 
evident during colonoscopies when colonic air readily passes into the small intes
tines, resulting in marked abdominal distention and patient discomfort. Patients with 
distal colonic obstructions and functional ileocecal valves typically have colonic 
dilatation on radiography that mimic a closed-loop obstruction. While the cecum is 
quite distensible, a diameter greater than 12 em can result in ischemic necrosis and 
perforation. 

Ascending Colon 
From the cecum, the ascending colon is the 12-20 em segment that runs upward toward 
the liver on the right side. With the exception of its posterior surface that is fixed to 
the retroperitoneum, the ascending colon is covered laterally and anteriorly by visceral 
peritoneum. The psoas muscle, second portion of the duodenum, the right ureter, and 
the inferior pole of the right kidney all have important anatomic relationships to the 
posterior aspect of the ascending colon. 

Laterally, the ascending colon is attached to the parietal peritoneum via an embry
onic fusion plane between the visceral and parietal peritoneum. This subtle anatomic 
landmark is relatively avascular and serves as the classic landmark for surgical mobi
lization of the ascending colon away from its retroperitoneal attachments. 

The hepatic flexure of the ascending colon rests under the right liver and turns 
medially and anteriorly into the transverse colon. The hepatic flexure can often be 
identified during colonoscopy by a purplish impression on the superior aspect of the 
colon wall when the scope reaches the right side. 

Transverse Colon 
The transverse colon is suspended between the hepatic flexure and the splenic flexure 
on its mesentery and spans 40-50 em, sharing important anatomic relationships with 
the stomach, tail of pancreas, spleen, and left kidney. It is completely invested with 
peritoneum and has a long mesentery known as the transverse mesocolon and may 
reach into the pelvis. Anatomically, the transverse colon is attached to the greater cur
vature of the stomach by the gastrocolic ligament or omentum. The greater omentum is 
attached by a thin relatively avascular membrane to the antimesenteric surface of the 
transverse colon. Locally advanced tumors of the transverse colon may involve the 
stomach, pancreas and duodenum posteriorly, as well as the spleen and omentum. 

Blood Supply 

Arteries 
The right colon and up to two-thirds of the proximal transverse colon are derived from 
the midgut, a region supplied by the superior mesenteric artery. The distal transverse 
colon and left colon are derived from the hindgut, supplied by the inferior mesenteric 
artery. All the terminal vessels that vascularize a limited area of bowel wall are supplied 
by these arteries. Collateralization is excellent along marginal arteries at the mesenteric 
border, serving as an important source of a segment's blood supply when a major vessel 
is occluded. The presence of these marginal arteries also allows the sacrifice of major 
vessels, facilitating the colon's mobilization for anastomosis. The lymphatics and inner
vation of the colon follow the vascular supply. 

The superior mesenteric artery (SMA) supplies the entire small bowel with 12-18 

jejunal and ileal branches to the left and 3 major colonic branches to the right. The 
ileocolic vessel is the most constant of these branches and supplies the terminal ileum, 
appendix, and cecum. The right colic artery is the most variable blood supply of the 
colon, and may be absent in up to 20o/o of patients. When present, the right colic artery 
can originate from the SMA, as a branch of the ileocolic artery or middle colic artery. 
The right colic artery communicates with the middle colic artery through the marginal 
arteries. 
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Middle colic 
artery 

Superior 
meaenter1c 
artery 

Right C<Jiic 
artery 

Inferior 
mesenteric 

artery 

Left colic artery 

-_;~----Mid<le rectal artery 
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The middle colic artery is a major blood supply to the colon and is an important 
surgical landmark when planning a colon resection because it is a demarcation point 
for the clinical definition of a right or left hemicolectomy (Fig. 2.1). This artery arises 
proximally as the SMA enters the small bowel mesentery at the inferior border of the 
pancreas. The middle colic artery than ascends into the transversa mesocolon, and 
typically divides into the right and left colon blood supplies through the marginal 
artery. The middle colic may also be absent in some patients and the presence of an 
accessory middle colic artery may be found in 10% of patients. 

Veins 
The colon's venous anatomy parallels the arterial supply of the corresponding midgut
or hindgut-derived segments. Drainage of the midgut-derived right colon is achieved by 
the superior mesenteric venous system, which includes the ileocolic, right colic, and 
middle colic veins. This configuration forms the superior mesenteric vain and joins the 
splenic vain to empty into the portal venous system. 

6) SURGERY 

Surgical resection continues to be the primary therapeutic method for malignant tumors 
of the colon. The value of screening colonoscopy and possibly CI' colonography cannot 
be overestimated in the detection of early or premalignant disease. However, endo
scopically unresectable polyps require resection, and the vascular supply and lym
phatic drainage to the mesenteric segment define the limits of resection. 

Most patients undergoing elective colon resection for tumor have had cancer staging 
to determine distant metastasis or synchronous colonic lesions. CUITently, this includes 
biochemical evaluations, positive emission tomography cr scan, possibly MRl, and 
additional colonoscopic evaluations. Aside from the cecum and rectum, the accuracy 
of exact tumor location cannot always be ascertained by colonoscopy. Surgical strategy 

Figur• 2.1 ArtBrial supply to tha 
colon and rectum. 
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can be anticipated if precise tumor localization can be marked preoperatively by double 
contrast colonography when feasible or endoscopic ink tattooing or clip marking. Intra
operative colonoscopy to localize the tumor is time consuming and may unnecessarily 
induce bowel distention. 

Bowel preparation for right colectomy is not necessary. Resection of obstructing 
tumors with primary anastomosis is acceptable. 

The major surgical procedures for the right colon include right hemicolectomy and 
extended right hemicolectomy. Three main considerations in re-establishing intestinal 
continuity that may alter the rate of anastomotic complications include lack of demon
strable pulsatile arterial blood flow, tension at the anastomosis, and perianastomotic 
hematoma or contamination. Other issues that may increase anastomotic complications 
include: sepsis, circulatory shock, carcinoma at the anastomosis, and preoperative 
radiation. 

Most surgical resections for tumors should include the intermediate lymph nodes. 
The Intergroup 0089 trial for adjuvant chemotherapy in Stages II and III colon cancer 
treatment showed that the best survival is evident when greater than 20 negative 
lymph nodes are evaluated for Stage II cancer, and greater than 40 lymph nodes 
evaluated for Stage III cancer. For the present, the National Cancer Institute Guide
lines 2000 recommend a minimum of 12 lymph nodes in the resected specimen for 
adequate tumor staging, which also serves as a benchmark for adequate oncologic 
resection. 

STANDARD RESECTIONS FOR RIGHT-SIDED 
COLON TUMORS (FIG. 2.2) 

Tu11ar location 

Cecum/appendix 
Ascending colon 
Hepatic flexure 
Transverse colon 

Right Hemicolectomy 

Reuctlan 

Right hemicolectomy 
Right hemicolectomy 
Extended right hemicolectomy 
Extended right hemicolectomy 

The patient is generally placed in supine position, with the surgeon standing on the 
patient's left side. Tumors located in the appendix, cecum, or ascending colon require 
a right hemicolectomy, the anatomic boundaries of which span the cecum to the prox
imal half of the transverse colon. 

An extended right hemicolectomy includes the transverse colon to the splenic flex
ure. This procedure includes the left branch of the middle colic artery. The procedure 
is appropriate for tumors at the hepatic flexure and in the transverse colon. Many sur
geons avoid isolated transverse colon resections because a hepatic flexure to splenic 
flexure anastomosis is a potentially problematic one. 

Abdominal incisions used to perform a right hemicolectomy may vary, with choices 
including a midline, paramedian, transverse supraumbilical, or even a Pfannenstiel 
incision. The peritoneal cavity is inspected for gross metastasis. The small bowel should 
be evaluated from the ligament of Treitz to the ileocecal valve and the liver is closely 
examined. A solitary hepatic metastasis may be resected at the same time, but with 
appropriate presurgical evaluations, this occurrence is generally anticipated rather than 
unexpected. The uterus and ovaries should be identified and examined. The mass 
should be identified and the surrounding tissue assessed for extension beyond the 
colon; as in most cases, an en bloc resection is planned. If a complete resection is not 
possible, the primary tumor is often resected to avoid the complications of obstruction 
and hemorrhage. 
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Right colon 
removed 

Right colon and portion cf 
transverse colon removed 

Ileocolic 
anastomosis 

Ileocolic 
anastomosis 

The planned resection for right hemicolectomy includes the final ~10 em of the 
ileum and the proximal transversa colon. '1\unors of the cecum, to include appendiceal 
masses, should include 10-15 em of the ileum. 

Mobilization of the right colon can begin from the cecum toward the hepatic nex
ure. In this case, the peritoneal attachments to the cecum are incised with electrocau
tery. The colon is retracted anteriorly and medially so that electrocautery can be used 
to further release the lateral peritoneal attachments along the right gutter. Blunt dissec
tion with a sponge can be used to divide any remaining thin attachments to the retro
peritoneum. This maneuver will aid in insuring the gonadal vessels and ureter remains 
posterior to the specimen. Awareness of the course of the ureter and gonadal vessels is 
important. The right ureter should be readily visible as it courses from the posterior 
aspect of the duodenum toward the bifurcation of the iliac vessels. 

The colon is freed distally from lateral attachments, which can be accomplished by 
placing the left index finger behind the peritoneal attachments while using electrocautery 

figur• 2.2 



14 Part I Right Colon 

figur• 2.3 

above the finger (Fig. 2.3). Mobilization of the right colon is completed when the hepatic 
flexure is freed superiorly from the liver and posteriorly from the duodenum. The duo
denum and head of the pancreas can be visualized when the hepatic flexure dissection 
is completed. The renocolic ligament that anchors the hepatic nexure may be thick and 
either be ligated with 2-0 silk or divided with ultrasonic shears or electrothermal bipo
lar device (LigaSure, Covidien, Boulder, CO). The gastrocolic ligament can be divided 
just below the gastroepiploic arcade of the stomach using the same energy sources. The 
omentum attached to the resected colon can also be taken with the specimen. Three 
areas require caution during cephalad mobilization of the right colon: (1) excessive 
mobilization deep to the mesentery and entering Gerota's fascia, (2) avulsion of a col
lateral venous branch between the inferior pancreaticoduodenal and middle colic veins, 
and (3) injury to the second and third portion of the duodenum. 

The ileocolic, right colic, and right branch of the middle colic vessels require liga
tion at their origins for adequate oncologic procedures. To identify the ileocolic pedicle, 
the right colon is retracted caudally away from the midline: the ileocolic pedicle 
becomes visible as a pulsatile ridge. The mesenteric window at the vascular base is 
opened on either side of the pedicle before dividing the pedicle. Once divided, the ile
ocolic pedicle is lifted anteriorly like a handle, and blunt dissection along the avascu
lar retroperitoneal plane is achieved by lifting the mesentery and simultaneously 
sweeping the retroperitoneum posteriorly. The mesentery and cecum should be free 
from posterior attachments. 

The remainder of the mesentery can be divided from the ileocolic pedicle down 
to the right branch of the middle colic artery. The right colic vassal commonly branches 
from the ileocolic artery, and therefore, may not need to be individually ligated. The 
ultimate landmark of the cephalad dissection is to identify the duodenum and remain 
anterior to the duodenum as well as to protect the ureter and duodenum. The right 
branch of the middle colic or the root of the middle colic can be suture ligated at this 
junction, or if safe, a bipolar cutting and sealing device can be used. Care should be 
taken to not injure the main middle colic artery. Although for tumors located in the 
transversa colon, the middle colic vessel should be ligated before the bifurcation at 
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the inferior border of the pancreas. It is probably best to avoid direct manipulation of 
the tumor during the dissection, but this technique is more a surgeon preference than 
a data supported fact. 

The transverse colon can be divided with linear cutting staplers, usually with a 
blue cartridge. Similarly the appropriate site of the ileum is divided with the same 
stapler. Intestinal continuity can be restored by hand-sewn (one- or two-layer) or stapled 
technique with equivalent functional results, but the stapled technique does save some 
time. 

The stapled anastomosis begins by aligning the two ends of the bowel along the 
end of the antimesenteric borders. The general spillage of bowel content is minimal 
during this procedure and therefore, it is unnecessary to place bowel clamps proximal 
and distal to the anastomosis. The antimesenteric corner of the staple line is excised 
on both bowel ends, and the forks of the blue-cartridge linear cutting stapler instrument 
are inserted into the ileum and colon. After tiring the instrument the internal staple 
line is checked for bleeding, and the resultant ileocolostomy edges are aligned using 
Allis clamps or anchored with stay sutures. The opening of the ileocolostomy can be 
closed either with a linear stapler or with another application of the linear cutting 
stapler. It is also acceptable to close the common opening using interrupted 3-0 silk 
sutures or running 3-0 vicryl sutures followed by Lembert sutures. The merits of closing 
the mesenteric defect are unknown, but a running suture should suflice if closure is 
desired (Fig. 2.4). 

For extended right hemicolectomy, we prefer to bring the ileum directly to the 
proximal descending colon and not to the splenic flexure to avoid the risk. of involving 
the watershed area. 

The fascial incision is closed with heavy absorbable sutures such as running 
1-0 polydioxanone suture. 

B 

figure 2.4 

15 
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~ INDICATIONS AND CONTRAINDICATIONS 

The laparoscopic dissection of the right colon is generally thought to be more 
straightforward than the transverse colon, left colon, or the rectum. There are 
two general approaches, one where the colon is mobilized from its lateral attach
ment first (the lateral approach), and one where the vascular pedicles are initially 
ligated, followed by colonic mobilization (the medial approach). Both accomplish 
the same dissection, but advantages to the medial-to-lateral approach include the 
following: 

• Early ligation of the vascular pedicles in cancer may theoretically prevent the libera
tion of tumor cells into the mesenteric circulation during mobilization (the Thrnbull 
"no-touch" technique) 
Preservation of the lateral colonic ligament until the end of the mobilization keeps 
the right colon fixed in place, limiting the need to manipulate a O.oppy colon 

Indications 

The most common indications for a laparoscopic right colectomy include malignant 
neoplasm, benign polyp not amenable to colonoscopic removal, and Crohn's disease. 
Uncommon yet possible indications are right-sided diverticulitis, chronic volvulus, 
hemorrhage, and ischemia. 

Contraindication• 

Thera are both absolute and relative contraindications to the laparoscopic approach to 
colectomy. Absolute contraindications include: 

• Hemodynamic instability 
• Known history of extensive adhesions from prior surgery 

11 
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The relative contraindications to laparoscopy depend on each clinical circumstance, 
and the skills and comfort levels of the surgeon, including 

• Large tumor size (>8 em) 
• '1\u:nor invading other structures 
• Bowel dilation from obstruction or ileus 
• Emergency surgery 
• History of prior surgery 

A patient may have had many operations in the past, but the amount of adhesions 
may not prohibit a subsequent laperoscopic colectomy. For example, even patients who 
have undergone one or two open ileocolic resections for Crohn's disease may still be 
candidates for laparoscopic ileocolectomy. When extensive adhesions are present and 
a conversion to open surgery is necessary, it is important that the decision to convert 
is made early in the operation. Omental adhesions to the abdominal wall, even if exten
sive, can be favorable for the laparoscopic approach: significant intraloop adhesions are 
usually not as easily managed. 

V PREOPERATIVE PLANNING 

The patient should be prepared for surgery as usual, with attention paid to preoperative 
comorbidities. Neoplasms should be evaluated with preoperative computed tomo
graphic scan, complete colonoscopy whenever possible, and magnetic resonance imag
ing or positron emission tomographic scan when appropriate. Patients with Crohn's 
disease should undergo colonoscopy and complete imaging of the small intestine using 
a computed tomographic or magnetic resonance enterography. 

Whenever a lesion is present, especially one that may not be visible on the serosal 
surface, an endoscopic tattoo should be placed using India ink. This maneuver allows for 
laparoscopic identification of the tumQIIobearing segment, and helps eliminate the possi
bilities of removing an incorrect segment of intestine or resecting a tumor with inadequate 
lateral margins. The tattoo should be placed in a uniform manner, in multiple quadrants 
to assure that the tattoo is visible on the serosal surface and not hidden by the mesentery. 
The author favors a tattoo in three quadrants, distal to the tumor. Placing a tattoo both 
proximally and distally may lead to confusion if only one area is visible. 

The use of mechanical bowel preparation prior to surgery is controversial. Several 
randomized prospective trials do not show advantages to bowel preparation in terms 
of anastomotic leaks and wound infections. However, with the laparoscopic approach, 
the ability to palpate the bowel is limited. If the location of a tumor or polyp cannot 
be ascertained during laparoscopic surgery, an intraoperative colonoscopy should be 
performed rather than a blind resection. This, of course, would be difficult in the setting 
of an unprepared colon. The use of C02 colonoscopy limits bowel distension during 
surgery, and this can be performed without any proximal bowel occlusion due to the 
rapid absorption of intraluminal C02• If air colonoscopy is used, however, the terminal 
ileum should be occluded with a bowel grasper to avoid small bowel distension. 

(;) SURGERY 

Patients undergoing laparoscopic bowel resection should receive appropriate intrave
nous antibiotics within one hour of skin incision. For a lengthy operation, the antibiot
ics must be redosed intraoperatively based on their pharmacokinetics. Prophylaxis 
against deep vein thrombosis should be preoperatively given. 

Positioning 
A gel pad is placed on the operating table to avoid patient slippage during extreme tilt. 
Although a laparoscopic right colectomy can be performed in the supine position, the 
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figure 3.1 The port placement for a medial· 
to-lateral laparoscopic right hemicolectomy. 

in distinguishing it from the superior mesenteric vessels. With traction on the ileocecal 
region in an anterolateral direction, the ileocolic artery will be seen "bowstringing" 
through the mesentery (Fig. 3.2). The right colic artery arises from the ileocolic pedicle 
to supply the hepatic flexure about 90% of the time, and does not need to be separately 
ligated. In a minority of cases, it will branch from the superior mesenteric artery, supe
rior to the ileocolic pedicle, and will need ligation. Distal in its course, near the ileoce
cal junction, the ileocolic artary becomes the ileal branch (and accessory ileal branch), 
which can bleed if injured. Therefore, the dissection of the ileocolic artery should start 
in the avascular plane between the superior mesenteric vessels and the ileal branch. 

figure 3.Z The ileocolic pedicle 
identified through the right colon 
mesentery. The duodenum (0) 
should be identified, end the 
pedicle should travel clearly to the 
ileocecal junction. 
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figure 3.3 Commencing the dis· 
section af the ileocolic pedicle in 
the avascular plana. 

A wide window is made in the peritoneum inferior to the ileocolic pedicle as the 
retroperitoneal structures are gently swept away in a posterior direction (Fig. 3.3). A 
mesenteric window is then made on the superior aspect of the ileocolic pedicle, and 
the pedicle should be isolated adequately to allow for easy vessel division. The surgeon 
should clearly identify the duodenum to avoid injury (Fig. 3.4). 

The division of the ileocolic pedicle can be performed using vessel sealing energy 
devices, laparoscopic staplers, or clips. The level of division of this vessel will depend 
on the surgical indication. For malignancy, this pedicle should be proximally divided 
so as to maximize the lymph node harvest (Fig. 3.5). In cases of Crohn's disease where 
the mesentery may be thickened, the vassal is divided where it is soft (usually mora 
proximal than distal). 

Right Bnnch of dte Middle Colic Vessels 
The next series of maneuvers will assist in the identification of the middle colic vessels. 
First, the previously cut leaf of the peritoneum overlying the duodenum is lifted (it 
would have been divided during the isolation of the ileocolic pedicle). The duodenum 
and head of pancreas are then swept posteriorly and separated from the right side of 
the middle colic vessels (Fig. 3.6). This step must be performed carefully and gently, 
as excessive force will causa a rip in the pancreaticoduodenal or gastroepiploic vain, 
resulting in significant hemorrhage. This dissection proceeds deeper and in a cephalad 
direction, until the transverse colon is separated from the duodenum. 

Once there is adequate space to the right of the middle colic vessels, the middle colic 
pedicle is anteriorly lifted using two points of retraction, one to the right and one to the 
left of the pedicle (Fig. 3.7). This maneuver is critical in the identification of the right 
and left branches of the middle colic vessels. The goal of the procedure is to divide the 
right branch of the middle colic vessels to harvest the lymph nodes draining the hepatic 
flexure and proximal transversa colon. The middle colic artery supplies the transverse 
colon and arises from the superior mesenteric artery at the inferior base of the pancreas. 

figure 3.4 The dissection of the 
ileocolic pedicle with the duoda· 
num preserved. D = duodenum. 
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figure 3.5 Proximal lymphadanac· 
to my af the ileocolic pedicle. The 
ileocolic vain (ICV) is sean 
branching from the superior 
mesenteric vain ISMV), with the 
enlarged lymph nodes at the root 
af the ileocolic vessel cleared 
toward the specimen. 

figure 1& The duodenum ID) and 
head af pancreas (P) are swept 
away from the transverse meso
colon. Gentle blunt dissection is 
critical to avoid avulsion af veins 
at the head af the pancreas. 

Figure 3.7 A.B Two examples af the exposed transverse mesocolon. Identify the right (R) and left IL) branches of the middle colic 
vessels with adequate two point retraction. D = duodenum. 
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figure 3.8 The dissection line to 
identify the origin af the right 
branch af the middle colic 
vessels (R). 

There may be one, two, or three branches off the superior mesenteric artery, and the 
classic Y-shaped single trunk occurs in less than 50% of cases. An imaginary line is 
created from the base of the middle colic vessels toward the anticipated transection 
point of the transverse colon (Fig. 3.8). The peritoneum of the transverse mesocolon is 
then divided along this line. The takeoff of the right branch is then identified and 
divided at its origin (Fig. 3.9). In addition to the middle colic vessels, one will encoun
ter a vein from the head of the pancreas to the hepatic flexure (the right colic vein, 
located just to the right of the middle colic vessels). This vein is isolated and divided, 
taking care not to injure the right gastroepiploic vein, which is its adjacent branch run
ning on the swface of the pancreas toward the stomach (Fig. 3.10). 

Ratromesantaric Dissection 
The right colon mesentery is then separated from the retroperitoneum in a medial
to-lateral direction. With the cut edge of the right colon mesentery retracted anteriorly, 
the retroperitoneal fascia, or white line of Toldt, is identified at its medial aspect, and 
bluntly separated from the mesentery. This is essentially avascular, and this retrome
sentaric dissection is taken underneath the hepatic flexure and the ascending colon to 
the lateral abdominal wall (Fig. 3.11). This dissection should not be carried too far 
posteriorly, into or underneath Gerota's fascia, and following the retroperitoneal plane 
of the duodenum more laterally will help maintain this proper plane. At this stage, the 
hepatic flexure and a thin lateral ligament of the ascending colon act as a natural retrac
tor, keeping the otherwise floppy right colon in place. 

figure 3.9 Division of the right 
branch af the middle colic artery 
at its origin. R = right branch, 
L = left branch. 
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Superior and Lateral Dissection 

figurel10 A high ligation of the 
middle colic vessels in locally 
advanced cancer. This anatomic 
variant shows an absent right 
colic vein, with a prominent right 
middle colic vein IV) that branches 
from the superior mesenteric vain 
(SMV). Running together is the 
right branch of the middle colic 
artery lA). Both w~l be ligated 
where visible. The right gastroepi· 
ploic vein (GEV) along the surface 
of the pancreas must be pre
served. P = head of pancreas. 

At the level of the falciform ligament, the gastrocolic ligament is opened. AB the trans
verse colon is inferiorly retracted, the lesser sac is dissected, and the congenital adhe
sions of the posterior omental leaf and the transverse mesocolon are undone. Adequate 
traction and tissue triangulation 81'8 necessary to identify the correct plane of dissection. 
Avoiding injury to the right gastroepiploic vessels, the previously dissected retrome
senteric plane from the medial approach is then identified. With the transverse colon 
inferiorly retracted, from left to right, the hepatic fiexure is taken down (Fig. 3.12). The 
lateral ligament of the ascending colon is divided from superiorly as the dissected colon 
is gradually retracted into the pelvis, until the right psoas muscle and right iliac vessels 
are identified (Fig. 3.13). The retroperitoneal fascia is preserved, as the mesentery of 
the ileocecal region is widely dissected from the retroperitoneum. It is often possible 
to identify the right ureter during this dissection, and this structure should be main
tained underneath the intact retroperitoneal fascia if the dissection is properly 
performed. 

Inferior Dissection 
The only remaining attachments are from the ileum to the retroperitonewn. The patient 
is now placed in the steep Trendelenburg position as the dissected right colon is placed 
back into its original position. The small bowel loops in the pelvis are completely 
retracted in a superior direction (Fig. 3.14). With the distal ileum retracted anteriorly 
and superiorly, the ileal attachments to the retroperitoneum are taken down. Strong 
traction is needed to retract the tissues away from the right iliac vessels and to avoid 
injury to the right ureter. This dissection is taken laterally around the appendix and 
cecum, meeting the previous superior dissection (Fig. 3.15). The medial extent of this 
ileal mobilization is the right iliac vessel; this will ensure adequate reach of the small 
bowel to the transverse colon for anastomosis. 

figure 3.11 Medial-to-lateral 
retromesenteric dissection. The 
white line of Toldt is seen from 
the medial aspect,. as this is 
bluntly separated from the right 
colon mesentery. A tattoo 
stains the region of dissection. 
0 = duodenum. 
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figure 3.12 Superior takedawn of 
tha hepatic flaxure. The trans· 
versa colon is inferiorly retracted. 

figure113 The lateral ligament of 
the right colon is dissected until the 
right colon is mobilized past the 
right psoas muscle. 

figure114 The ileum is retracted 
in a superior direction to expose 
the mesenteric attBchments to the 
retroperitoneum; the right ureter is 
visualized and the small bowel is 
retracted out af the pelvis as 
much as possible. 

figure115 The ileal attBchments 
to the retroperitoneum are 
divided, connecting with the 
dissection commencing superiorly. 
Continue this mobilization over the 
right iliac vessels. 
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Exteriorization, Bowel Division, and Anastomosis 

Figur• 3.1fi A minilaparatomy is usually 
creatBd for the exteriorization of the speci· 
men, as a superior extension of a vertically 
placed infraumbilical port wound. 

At this point in time, the intracorporeal dissection is complete, and the right colon is 
ready for exteriorization, bowel transection, and extracorporeal anastomosis. Using a 
locking bowel grasper through the left lower abdominal port, the fat of the ileocecal 
region is grasped for identification through the small incision. 

A small incision is now created. Prior to making the incision, however, one must 
ensure adequate reach of the transverse colon to the proposed incision site: if not, one 
risks an unnecessarily difficult anastomosis, or undue tension and tearing of the middle 
colic vessels. This incision is usually periumbilical, and extending the camera port 
superiorly for 3-6 em is generally adequate (an incision may need to be larger in cases 
of obesity or large tumor) (Fig. 3.16). 

A wound retractor is placed to avoid a port site recurrence in cases of malig
nancy. The grasped ileocecal region is brought into view through the small inci
sion, and the dissected right colon is exteriorized and placed in its native 
configuration (Fig. 3.17). The remainder of the ileal mesentery and marginal artery 
of the transverse colon are dissected toward the bowel wall. The bowel is divided 
and an ileocolic anastomosis is created. The type of anastomosis depends on sur
geon preference (hand-sewn, stapled functional end-to end, or stapled end-to-side 
anastomosis) (Fig. 3.18). 

The author makes it a practice to leave the ports in and to reinsuillate the abdomen 
for a "final look" alter the minilaparotomy is closed. This assures hemostasis, no twist
ing of the anastomosis, and no migration of the small bowel into the mesenteric 
defect 
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fit•• 3.11 The llldBriorizad right 
colon anatomically displayed, 
raady for division and anastomosis. 

figure111 A functional end
to-end anastomosis. It is critical 
to keep the ~eum from twisting 
360 degrees around its mesentery. 
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Common Pidalls and Solutions 

Difficulty in the Identification of the Ileocolic Pedicle 
The ileocolic artery exists in 100% of anatomic specimens, and always courses under
neath the duodenum to the ileocecal area. Make sure that the duodenal sweep is 
identified through the thinned area of the transverse mesocolon. There is occasionally 
a congenital fusion of the transverse mesocolon and the right colon mesentery that 
needs to be undone first. Difficulty in identification of the pedicle mostly results from 
obesity. If the duodenum is hidden underneath thick fat, start the dissection of the 
ileocolic pedicle superior to it, and identify the duodenum. The ileocecal region must 
be placed on enough tension to tent up the pedicle through the thick mesenteric fat. 
For persistent difficulty, try an inferior approach, where the patient is placed in a steep 
Trendelenburg position, and the entire small bowel is retracted superiorly. Underneath 
the ileal mesentery close to the midline, the duodenum should become visible, and 
from here, the ileal mesentery should be dissected off the retroperitoneum. The ileo
colic pedicle will be mobilized from the retroperitoneum and should now be identified 
readily from the medial approach. 

Difficulty in the Dissection of the Middle Colic Vessels 
The middle colic vessels need to be retracted away from the retroperitoneal structures 
using two points of retraction, as vertically as possible. Imagining a "Y" configuration 
of the middle colic vessels is important. However, due to obesity or short length of the 
middle colic vessels, this medial approach may be difficult. A superior approach should 
then be taken. With the transverse colon inferiorly retracted, the gastrocolic ligament 
should be opened, and the transverse mesocolon dissected free from the posterior leaf 
of the omentum. The right branch can then be identified and divided from this view, 
or the transverse colon can be placed back into its original position and a medial 
approach can be taken. By freeing the posterior attachments of the middle colic vessels, 
the vessels are effectively elongated, allowing the right branch to be readily identified. 
If this approach is still not adequate, use the "open book" method. The transverse colon 
is first divided using an intracorporeal stapler, and the transverse mesocolon is then 
dissected in an inferior direction toward the bifurcation of the middle colic vessels as 
the two ends of the colon are separated. 

Poor Reach of the Transverse Colon to the Umbilicus 
This problem occurs most commonly in obese patients who have a short transverse 
mesocolon. The options in this setting are to take the dissection of the transverse colon 
further to the left to increase its reach, or to make a minilaparotomy in the epigastric 
area close to the distal transection point of the transverse colon. It is simpler to alter 
the placement of the small incision. 

Anastomotic Twisting and Mesenteric Hernia 
After the ileal mesentery and ileum are divided, the ileum can be inadvertently twisted 
360 degrees during the transverse colon division. Avoid any confusion by placing two 
stay sutures, one at the end of the ileum and one proximal to it, with the sutures 
clamped and separated. With this maneuver, it is even possible to place the ileum back 
into the abdomen without losing its correct orientation in cases where the transverse 
colon does not exteriorize well through the minilaparotomy. 

It is generally not necessary to close the mesenteric defect after a right hemicolec
tomy. The defect is large, and it is uncommon that a mesenteric hernia develops result
ing in incarceration; over time, this defect closes by reperitonealization. In a recent 
retrospective study of 530 patients, the incidence of complications associated with an 
unclosed mesenteric defect was 0.8%. By reinsufflating the abdomen after the anasto
mosis is completed, one can check for mesenteric twisting and small bowel herniation 
into the mesenteric defect. 
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POSTOPERATIVE MANAGEMENT 

Most patients are safely managed with an accelerated perioperativa care pathway, which 
has helped to reduce the length of hospitalization after both laparoscopic and open 
colectomy. The main elements of this program are preoperative education, setting of 
expectations, early oral feeding, and early ambulation. The other potential components 
of the fast-track. approach include epidural anesthesia, opiate-sparing analgesia, limita
tions of intravenous fiuids, gum chewing, and peripheral mu-opioid antagonists. 

The orogastric/nasogastric tube should be removed at the time of extubation. Clear 
liquids are UBually started on the first postoperative day, and patients are advanced to 
a solid diet over the next several days depending on the degree of naUBea, distension, 
and return of bowel function. Patients are discharged home when tolerating an oral diet 
without significant nausea or distension, abdominal pain, or fever . 

._) COMPLICATIONS 

A 2009 comparison of laparoscopic and open colectomy of 8,660 patients utilizing the 
American Collage of Surgeons' National Surgical Quality Improvement Program showed 
that the usa of laparoscopy decreased the incidence of risk-adjusted complications com
pared to open surgery. The overall complication rate for patients undergoing laparo
scopic ileocolectomy was 15% compared with 24o/o for open ileocolectomy (P < 0.05). 
The rates of specific complications after laparoscopic ilaocolectomy were: sepsis (4-5%), 
wound complications (8%), cardiopulmonary complications (3%), vascular complica
tions (1.5%), and neurologic/renal complications (3-4%). 

3 RESULTS 

Patient recovery after laparoscopic colon resection differs in accordance with the post
operative management pathway used, and as a consequence, even randomized pro
spective studies may report a wide range of results. Thus, a recent prospective 
multicenter observational study of 148 patients was performed to determine the 
"benchmark" of recovery when patients undergoing laparoscopic right and left colec
tomy were treated with a standardized accelerated postoperative care pathway. The 
results specific to laparoscopic right colectomy were as follows: a conversion rate of 
15%, mean time to gastrointestinal recovery (passing stool and tolerating solid food) 
of 4.2 days, and mean time to discharge order written of 4.5 days. Prolonged postop
erative ileus occurred in 10.1% of patients, with 4.7% requiring a nasogastric tube. 
The readmission rate was 2%. 

Regarding the oncologic outcomes of laparoscopy to treat colon cancer, its 
equivalency to open surgery was published in the Clinical Outcomes of Surgical 
Therapy Study Group (COST) trial, the large multi-institutional randomized pro
spective trial of 872 patients. Recently, the 3 year disease-free survival data was 
published from the European Colon cancer Laparoscopic or Open Resection (COLOR) 
trial (n = 1,076), which also revealed equivalent oncologic results between laparos
copy and open surgery. 

~ CONCLUSION 

The medial-to-lateral laparoscopic right hemicolectomy allows for high quality sur
gery that abides by oncologic principles, including early high ligation of mesenteric 
vessels. The lateral attachments act as an excellent natural bowel retractor facilitating 
this approach. The surgical exposure is somewhat reversed as compared with open 
surgery, where a lateral mobilization is commonly performed, and surgeons will need 
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to relearn the vascular anatomy and their relationship to the retroperitoneal structures 
to be able to perform a safe operation. However, even for those beginning laparoscopic 
colectomy, this operation will likely be one of the first to be attempted and learned. 
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f! INDICATIONS/CONTRAINDICATIONS 

Laparoscopic surgery of the right colon may be indicated for a variety of reasons includ
ing uncorrectable bleeding localized to the right colon, unresectable masses of the right 
colon (polyps, submucosal tumors), adenocarcinoma of the right colon, tumors of the 
appendix or ileocecal region, cecal bascule, volvulus of the right colon, and inflamma
tory bowel disease of the ileum and ascending colon. 

Laparoscopic right colon surgery (LRCS) may be contraindicated in some situations 
including patient instability precluding general anesthesia, uncorrectable coagulopathy, 
severe intra-abdominal adhesions, intestinal obstruction with severe distention, and 
inability of the surgeon to effectively and efficiently perform laparoscopic colonic sur
gery. The last item is quite probably the most important. It implies that the surgeon 
should not attempt LRCS unless he or she is able to perform a resection of the disease 
process (including adequate margins and nodal harvest in cases involving malignancy) 
in a timely manner. 

~ PREOPERATIVE PLANNING 

General patient preparations, as for any general surgery operation, are routine and 
described elsewhere. Special preparations for right colon surgery usually include 
mechanical and antibiotic bowel preparation: specific aspects of these preparations are 
described elsewhere. In some cases, however, these preparations may be altered. 

The patient should be informed of (a) the options for the approach laparotomy or 
laparoscopy and (b) the potential for conversion from a laparoscopic approach to an 
open approach if deemed appropriate by the surgeon. The author also believes that the 
patient should be apprised of the surgeon's training and experience with laparoscopic 
colectomy. There is a well-documented learning curve (1). 

Recent studies suggest that surgeons with little experience and infrequent use of 
advanced laparoscopic techniques might benefit from a prBoperative "warm up" empha
sizing laparoscopic instrument handling, suturing, and knot tying. 

31 
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(9 SURGERY 

Positioning: Patient and Personnel 
The patient is usually placed in the supine position. He or she must be secured safely 
to the operating tabla in order to prevent sliding when the tabla is rotated or moved 
from a Tiandalanburg to a reverse-Trendalenburg position. A Foley urinary cathetar is 
placed in order to keep the bladder decompressed. Although the author does not rou
tinely use ureteral stents, some surgeons may prefer them, and they certainly may be 
appropriate for usa in appropriately selected settings including large tumors, phleg
mons, abscesses, and raoperative surgery. 

The surgeon stands on the patient's left side. If a human camera holder is used, he 
or she is positioned on the left side. However, if a surgical assistant is used, he or she 
is preferentially located on the left side as wall; although, for spatial considerations the 
assistant may be required to be located on the right side of the patient. This presents a 
problem for the assistant because his or her retina is opposite to that of the camera 
"retina,.-a CCD (charge coupled device) or CMOS (complementary metal oxide semi
conductor) chip; this scenario is similar to looking into a mirror and results in signifi
cant difficulty with accurate instrument manipulations (Fig. 4.1). 

Equipment 
Standard laparoscopic equipment is obviously necessary for performance of laparoscopic 
right colectomy. High definition (HD) cameras and monitors enhance the visualization 

Aiasistant 

Scrub 
nurse 

Anesthetist 

Laparoecopic 
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Ciradator 

figur• 4.1 Patient and personnel 
positions. 
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of the anatomical detail encountered during the laparoscopic portion of the procedure. 
A straight zero degree scope is used by the author, but many others prefer a 30-degree 
angled laparoscope. 

Laparoscopic scissors, clips, staplers, and sutures are commonly used. Over the past 
decade, a variety of "energy-applying" devices have dramatically improved surgeons' 
ability to perform dissection of the mesentery and relroperitoneum. These include uni
polar and bipolar radio frequency (RF) coagulating and cutting instruments, and ultra
sonic coagulating devices. The wide variety of choices available demands that the surgeon 
become familiar with his or her selected device(s) prior to starting the operation. The 
actual setup is illustrated in Figure 4.2. 

Because even the antibiotically prepped colon harbors at least some bacteria, it is 
wise to provide abdominal wall wound protection either by placing the specimen in a 
plastic bag or covering the wound edges with protective materials prior to removal of 
the colon from the peritoneal cavity (Fig. 4.3). 

Figure 4J Wound protective 
sleeve. 

Agur• 4.2 Room sstup with 
patient and equipment 
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Technique 

General Comments About the Lateral-to-Medial Approach 
Each surgeon has a preference for his or her approach to right colon surgery through a 
laparotomy approach. Laparoscopy has not changed those preferences, and there are 
strong proponents for each approach. So, the author believes that a laparoscopic right 
colectomy can be safely and efficiently performed by either a medial-to-lateral or a 
lateral-to-medial approach. This treatise is not intended to argue the case for either 
approach, but rather to describe the concepts and maneuvers involved in the lateral-to
medial approach. 

That being said, the author prefers the lateral-to-medial approach because it allows 
the surgeon to identify one of the most important structures related to laparoscopic right 
colectomy-the right ureter-early in the case before any potentially difficult and/or 
dangerous mesenteric dissection is initiated. In his opinion, this method significantly 
reduces the stress that the surgeon may have while performing the dissection. Instead 
of worrying about "where is that ureter?" the surgeon can use that "extra brain power" 
to focus on the most appropriate extent of the dissection. (Consider the alternative 
wherein the right ureter is not identified early in the medial-to-lateral dissection, and 
the surgeon is required to continuously use at least "some" computational energy to be 
concerned about its whereabouts.) The lateral-to-medial approach is also consistent 
with the so-called "classical" approach to right colectomy used in open surgery by 
many surgeons. In fact, when laparoscopic right colectomy was first developed it was 
the preferred method used by most surgeons (2-5). A decade later reports describing 
the medial-to-lateral approach surfaced; reasons for this have been debated but this is 
not the subject of this material (6,7). 

Port Placement 
Just as with open surgery and surgeon preferences for incisions, port placement in 
laparoscopic surgery incites vigorous discussions, preferences, and debates regarding 
the "best" location for, and number of ports placed for LRCS. So, whereas there are 
a number of options for port placement, the author will present the port configuration 
that he has come to prefer after performing hundreds of laparoscopic right colon 
operations. 

The initial port-for insufflation and initiallaparoscopic scope placement-is placed 
near the umbilicus. It is placed through a small incision either superior or inferior to 
the umbilicus so that its extension, later in the case--for specimen extraction-presents 
an acceptable wound for closure. Some authors prefer a more lateral left abdominal 
placement for the scope, and the author would not argue with the appropriateness of 
that location for the scope. However, a midline extraction site for the specimen still 
seems to be best, and preferred by most laparoscopic surgeons. 

The author usually prefers only two additional ports, although more ports may be 
added according to surgeon preference and needs. A 5 mm port (used for the surgeon's 
left hand instrument) is placed in the right lower quadrant, preferentially inferior to the 
cecum if possible. This position allows "antegrade" dissection of the lateral attachments 
of the right colon (similar to laparoscopic appendectomy) rather than backhanded move
ments of the surgeon's left hand while dissecting the lateral attachments of the colon. 

The second 5 mm accessory port is placed in the upper abdomen, either in the 
midline or in the left upper quadrant. This port is used for the dissecting, cutting, clip
ping, stapling, and coagulating instruments that the surgeon uses with his or her right 
hand. If additional ports are required or preferred, they are most often placed in either 
the right upper or left upper quadrant as necessary. These extra ports are usually used 
to provide added exposure for the dissection of the omentum and/or mesentery. 

While in most cases the camera/scope assembly can be kept in the periumbilical 
port, it can be moved to any of the existing ports to provide better visualization of the 
anatomy. Some surgeons prefer to move it to an inferior port when dissecting the lateral 
and mesenteric tissues, and move it to a superior position when dissecting the hepatic 
flexure of the colon (Fig. 4.4). 
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Abdominal Exploration 
Prior to any maneuvers to dissect the right colon, a general inspection of the abdomen 
is performed. This step is especially important in treating malignancy. Examination of 
the peritoneal surfaces and liver are paramount. The location of the primary pathology 
is identified either by visualizing an India ink mark (reoperatively placed by colonos
copy), a mass eHect, or an inflammatory effect. The relative mobility or fixation of the 
colon is also important to note. 

Camara Control 
As previously mentioned, laparoscopic camera control may be performed by a human 
assistant. However, this is inherently inefficient at best, and generally very cumbersome. 
Ideally it would be best if the surgeon could control the view that he or she wants to 
see, just as in open surgery without having to direct another person to provide it. With 
image-based surgery, such as video laparoscopy, this would require the surgeon to 
somehow have real time control of the scope and camera. While this may be accom
plished with high-level robotic camera control systems, such as the DaVmci1"" system, 
the cost, cumbersome spatial requirements, and limitations of viewing angles limit their 
usefulness to some extent at this point in time. 

Alternative simple and inexpensive mechanical systems, employing articulated 
semi-rigid joints, have been used to control the camera/scope assembly for over two 
decades by the author and others. These units provide a stable camera view, without 
jitter or erratic movements by a human, but do require the surgeon to eHect movement 
of the mechanism to change the field of view. While this may seem complicated at first 
glance, in most cases, with a little practice, the surgeon can move the camera with little 
effort, and move it simultaneously while manipulating other instruments (Fig. 4.5). 

Mobilizing tit a Colon from its Latanland Superior Attachments 
So this is the essence of the lateral-to-medial approach versus the medial-to-lateral approach 
to LRCS. Laparoscopic right colectomy evolved from laparoscopic appendectomy. In 

Figur• 4A Port placamarrt. 
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Figure 4.5 Mechanical camera 
holder setup. 

Figure 4.& Lateral dissection. 

mobilizing the cecum for treatment of retrocecal appendicitis, surgeons realized that 
the ability to mobilize the entire right colon from a lateral approach (via the right gut
ter) seemed to make a lot of sense. As with laparoscopic appendectomy, the operating 
table is rotated to the left so that the right side of the patient is elevated with respect 
to the left side. The dissection is begun either from the area inferior to the cecum and 
proceeds superiorly, or begins at the hepatic flexure and proceeds inferiorly. Most com
monly, the author proceeds from the cecum superiorly. The white line of Toldt is incised 
and as the cecum is rotated medially, the right ureter is identified at the pelvic brim as 
it crosses the iliac artery bifurcation. The ureter ascends from the pelvis superiorly and 
lateral to inferior vena cava and medial to the gonadal vessels until it crosses the 
gonadal vessels in its more superior position. The duodenum is identified medially as 
the dissection proceeds superiorly. The location of the ureter and the duodenum should 
be rechecked repeatedly throughout the procedure (Fig. 4.6). 
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Mobilizing til• H1p1tic FIIXUfltnd Proximal Transvene Colon 
As the hepatic floxura is approached the author has found it helpful to transfm the focus 
of dissection from the right gutter to the area around the right side of the transverse 
colon. Altering the operating table to a reverse li'endelenburg position facilitates visu
alization while the scope is kept in the periumbilical port. Alternatively, the scope may 
be moved to a more superior location, but this raquires altering the port that is used for 
the right-handed instrument. The hepatocolic and gastrocolic ligaments are divided. In 
most cases, unless it is involved with encasement by tumor, the omentum is freed from 
the proximal transverse colon. The posterior attachments of the colon around the hepatic 
flexure are then divided. This takes time and patience. After this is completed the right 
colon should be mobilized enough to proceed with the mesenteric dissection. 

Mesenteric Dissection 
The right colon is displaced laterally and somewhat anteriorly to display its mesentery. 
Positioning the operating table somewhere between a supine and left lateral decubitus 
position reveals the optimal visualization of the mesentery and its base. The peritoneal 
surface of the mesentery is scored with the unipolar RF device to delineate the "line" 
of dissection. This is important because without it the intended line of dissection 
becomes difficult to discern as the actual dissection is performed (Fig. 4.7). 

The base of the mesentery is incised and the root vessels, ileocolic and right colic, 
are secured and divided. This can be accomplished with clips and scissors or with ener
gy-applying devicBS such as the bipolar ones described previously. The remainder of the 
m889Dtsry is controlled and divided most commonly with thBSe advanced energy-delivering 
devices. Occasionally it is better to incise the mesentery more distally (closer to the ileum 
than the mesenteric root) first in order to get enough mobility to secure and divide the 
mesenteric root closer to its source. The remainder of the mesenteric dissection proceeds 
superiorly toward the distal line of intestinal resection in the transverse colon. In some 
cases the right branch of the middle colic vessels must be divided (Fig. 4.8). 

Colonic Division tnd Antstomosis 
The decision at this point is whether to extend the periumbilical incision, extract the 
colon and ileum, and perform the intestinal division and anastomosis on the surface of 
the abdomen or perform it alllaparoscopically. The author usually prefers to do this 
part of the operation externally because it is usually somewhat faster and because an 

Figure 4.7 Scoring the mesentery. 
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Figur• 4.8 Mesenteric dissection. 

incision in the abdominal wall to remove the specimen will be required anyway. This 
does not, however, mean that an "extraction" incision in the abdominal wall 7 in. in 
length should allow the surgeon to claim that the procedure was still a laparoscopic 
procedure or even a laparoscopic-assisted procedure. In either instance the intestine is 
usually divided proximally and distally with automated staplers. The specimen is 
removed from the operative site and the anastomosis is then performed according to 
the surgeon's preference, either end-to-end or side-to-side, stapled or sutured. 

Closure of the Mesentery 
The topic of mesenteric closure has become controversial over the past decade, espe
cially in regard to laparoscopic colectomy. Whereas some surgeons routinely close the 
mesentery when a colectomy is performed via laparotomy, some do not. The same 
controversy exists when the procedure is laparoscopically performed. The author 
believes that each surgeon should treat the mesentery with his or her preferred approach, 
and it should be consistent between approaches. If a surgeon usually closes it when an 
open approach is used, the making excuses for not closing it when a laparoscopic 
approach is used is not acceptable in the author's opinion. In my opinion, it should 
always be closed. Internal herniation and small bowel obstruction are known complica
tions of mesenteric defects left open (8). 

During a laparoscopic right colectomy, the author usually closes the base of the 
mesentery and extends the closure as peripherally as possible while laparoscopy is still 
be performed. This should help to ensure that the mesentery does not become twisted 
before the intestinal anastomosis is performed. The remainder of the peripheral closure 
can be performed while the intestine is exteriorized on the surface of the abdomen if 
necessary. Alternatively, the entire mesentery can be closed while the intestine is exte
riorized. The latter approach usually requires a somewhat lSiger abdominal wall inci
sion in order to reach the root of the mesentery, and according to author's experience 
is more cumbersome. 

Abdominal Wall Closure 
Ally abdominal wall incision or port site 10 mm or larger should be closed at the fascial 
level, even if so-called "expanding" ports are used. Otherwise, abdominal wall hernias 
may develop (Fig. 4.9). 
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Figur• 4.9 Comphrtad wound 
closure. 

POSTOPERATIVE MANAGEMENT 

One of the most impressive aspects of the patient's course after laparoscopic right colec
tomy is the lack. of prolonged ileus in most cases. Patients, according to author's prac
tice, do not usually require postoperative nasogastric decompression. In fact, in most 
cases, the author does not restrict oral intake unless preoperative or intraoperative 
indicators, such as severe distention or peritoneal contamination, predict a longer return 
of normal intestinal function. 

Patients usually require much less parenteral and oral analgesics than their coun
terparts who undergo right colectomy by laparotomy. This probably results in less ileus 
and certainly allows them to ambulate and resume relatively normal preoperative activ
ities sooner . 

.) COMPLICATIONS 

Major and minor complications associated with open right colectomy and those associ
ated with other types of laparoscopic colectomy are similar to those encountered with 
laparoscopic right colectomy. These include atelectasis, phlebitis, deep vein thrombo
sis, pulmonary embolus, hernia, prolonged ileus, bowel obstruction, anastomotic dehis
cence, trocar injury, and abscess. Wound complications may be slightly less common 
with the laparoscopic approach. 

3 RESULTS 

Operative time for laparoscopic right colectomy is usually somewhat longer than that 
for open right colectomy and ranges from approximately Ph to 31h hours. With 
increased surgeon experience shorter times are obtained. In experienced hands the 
quality of tissue dissection and the extent of surgical resection, including mesenteric 
lymph node harvest, are equivalent to or better than that achieved via laparotomy. 
Length of stay for patients is usually considerably less than that associated with open 
colectomy-3-5 days versus 5-7 days. Return of intestinal function is generally much 
more rapid after laparoscopic right colectomy, with patients being able to tolerate a 
regular diet within 3 or 4 days in most cases. Narcotic analgesic requirements are usu
ally sign:ifi.cantly less after laparoscopic right colectomy than after its open counterpart; 
this is most likely due to less surgical trauma to the abdominal wall typically seen with 
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the laparoscopic approach. The smaller incisions also provide a nicer cosmetic appear
ance. All of these benefits lead to much faster mobilization of the patient and a quicker 
return to prahospitalization activities (~11). 

~ CONCLUSIONS 

Laparoscopic right colectomy employing the lateral-to-medial approach (and the medi
al-to-lateral approach for that matter) provides significant advantages to the patient. It 
is a much more difficult procedure than a right colectomy via laparotomy, and requires 
extensive training in advanced laparoscopic techniques. It is the opinion of the author 
that it cannot be learned in a weekend course or even a series of weekend courses. In 
most casas, a concentrated training experience in a minimally invasive surgical fellow
ship is required to achieve competency. The benefits to patients clearly make this effort 
worthwhile. 
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5 Robotic Resection 
Leela M. Prasad and Sonia L. Ramamoorthy 

~ INDICATIONS/CONTRAINDICATIONS 

The introduction of laparoscopy to colorectal surgery has created a paradigm shift in the 
approach to colectomy both for malignant and benign disease. The advantages of mini
mally invasive surgery over the traditional open approach are clearly evident when 
short- and long-term patient outcomes are compared. THais design&d to show oncologi
cal equivalence have demonstrated that there is no disadvantage in using laparoscopy 
for cancer patients (1). 

Robot-assisted surgery is being increasingly utilized in a number of surgical 
specialties. Early reports in the United States have demonstrated the safety and 
feasibility of robot-assisted colectomy using the da Vinci system (2,3). Over the 
course of the past 5 years, robotic colorectal surgery has increased in popularity, 
particularly for pelvic procedures. However, the advantage of robotic assistance 
in a standard colectomy is still unclear (4). In this chapter, the surgical technique 
pros and cons and outcomes of robot-assisted right hemicolectomy will be dis
cussed. 

Advantages of the Robotic Approach 
The potential advantages of robotic surgery include improved visualization, tremor fil
tration, motion scaling, and seven degrees of freedom provided by the robot's unique 
endowristed instruments. Surgeon comfort is facilitated by the ergonomically designed 
console and the robotic camera that is surgeon controlled can be zoomed-in to provide 
high magnification. With the many advantages of the system, technically challenging 
tasks such as intracorporeal suturing and vessel ligation are made easier. A hand-sewn 
intracorporeal anastomosis that is extremely challenging when laparoscopically per
formed is now possible with the robot. 

The high definition, 3D imaging of the robotic system improves visualization 
and surgeon accuracy. Whether this ever translates into improved oncological out
comes with high vascular pedicle ligation, improved node retrieval, and negative 
radial margins remains to be seen. An important advantage unique to the robotic 
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Figur• 5.1 Bowel graspers for 
tha da Vinci robot 

system is the ability of the surgeon to control three individual instrument arms. This 
enables the third arm to be placed in a position of fixed and stable retraction while 
the other two arms are used for precise retraction and dissection at the plane of 
dissection. 

Drawbacks of the Robotic Approach 

Haptic Feedback 
In the transition from open to laparoscopic surgery, tactile sense was compromised. 
However, with experience and better instrumentation these challenges are gradually 
being overcome. Robotic surgery offers even less haptic feedback and therefore the 
surgeon must "learn" appropriate grasping pressures so as to avoid damage to the bowel 
and other structures. Much of that feedback relies on the lines of tissue tension upon 
which the extent of retraction and force applied on the tissues must be based. The 
three-dimensional imaging does go a long way in recognizing these visual cues (5). 
Initially developed as a platform for cardiac surgery, the robotic system is limited in 
the range of available instruments for surgery on the bowel. New instruments for the 
robotic arms are slowly evolving as the utilization of robotic assistance increases across 
different surgical specialties. Figure 5.1 depicts the tissue graspers cUITently available 
for colorectal surgery. 

Cost 
There is much debate over the costs of robot-assisted surgery. In a study by Delaney 
et al. (3), a direct comparison of robot-assisted with laparoscopic colectomy was per
formed using case matched controls. The authors concluded that although a robot
assisted colectomy was safe and feasible, the additional cost was a matter of concern. 
A similar study by Rawlings et al. (6) confirmed the safety and efficacy of robotic colec
tomy but reported similar findings of a longer operative time and a higher cost. We 
recently conducted a cost analysis in a sarles of 40 consecutive robotic right hemicolec
tomies and compared it to the cost associated with a laparoscopic right colon resection 
(7). The initial investment to procure the robot as well as the maintenance and ongoing 
costs for the robot was also considered. Costs associated with a robotic procedure were 
higher in every cost category. 
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(;) SURGERY 

Setup and Preparation 
The entire robotic system is a bulky apparatus consisting of the robotic cart, the vision 
cart, and the surgeon's console, which can take up a significant amount of space in 
the operating room (OR). Selecting an OR of sufficient size and establishing dedicated 
ORs for robotic surgery limit frequent transportation of the entire apparatus from one 
room to another. The robot, the anesthesia trolley, the mayo stand, and the operating 
table should be positioned before the patient is brought into the OR. As the robotic 
cart is used in different positions for different procedures, the setup of the OR may 
difier for each procedure. Figure 5.2 demonstrates a possible OR setup for a right 
hemicolectomy. 

On average, each robotic instrument can be used up to tan times, but this can 
vary with the type of instrument used. The validity of the required robotic instru
ments must be verified before the procedure to limit intraoperative delays. Draping 
the robotic arms with the specially crafted disposable drapes and calibration of the 
robotic camera are other aspects of robot setup that must be performed by the scrub 

Surgeon 
con801e 

Robot 

figur• 5.2 Operating room setup for robotic right hemicolectomy. 

Anesthesia 

Nurse 
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Robotic cart 

nurse. Significant time can be saved by using an OR nursing team trained in the setup 
and functioning of the robot. 

Patient Positioning 
For a right hemicolectomy, either a supine or lithotomy position can be used. Lithotomy 
allows for some excursion of the robot arms between the legs if needed, although this 
must be weighed against the interference from the stirrups that are used for lithotomy 
positioning. Since access to the perineum is not necessary for right colectomy, the split
leg stiiTUps are optimal whan a lithotomy position is chosen. Both arms are tucked in 
beside the patient and the patient is secured to the operating table using a suction oper
ated bean bag. Careful attention should be paid to protecting pressure points with 
adequate padding to avoid postoperative neuropathy. Additional shoulder harnesses are 
placed to support the patient when placed in the Trendelenburg position. Patient posi
tioning is tested for security before the operative site is prepped and draped to enable 
changes to be made if required. 

The robot is brought in from the right side, and the bedside assistant and scrub 
nurse are on the patient's left. Once the robot is docked, the patient position cannot be 
altered without undocking the robot 

o----~1-----Robotic arm 1 {8 mm) 

o~-o-____-----Cameta (12 mm) 

As!listant {5 mm) 
0--:-:------Robotic arm 2 {8 mm) 

figure 5.3 Robotic port placement lthree robotic portll~ 
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PORTS 
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E. Energy device 8mm 
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Port Placement 

Port placement is vital for any robotic procedure a.s slight errors in port position can 
cause external arm collisions that can significantly reduce the intraabdominal range of 
movement of the robotic instruments. We routinely use just two of the three robotic 
instrument 8l'Jll.8 for the procedure and the port configuration is a.s depicted in Figura 5.3. 
Alternatively, the procedUI'8 can be performed using all four robotic arms a.s shown in 
Figure 5.4. We prefer to use three ports for the robot and one for the assistant, using a 
total of four parts that is similar to the port configuration for a laparoscopic right colon 
resection. Whan using four robotic 8l'Jll.8, a fifth port is necessw:y if bedside assistance is 
required. Most series (Table 5.1) use the three-arm approach for a right hemicolectomy 
with extracorpareal anastomosis. Engagement of the fourth arm can be advantageous when 
performing an intraperitoneal anastomosis. 

If use of a stapling device is anticipated, one robotic cannula can be inserted through 
a standard 12-mm. laparoscopic port (Fig. 5.5). To insert the stapler, the robotic arm is 
undocked and the cannula is removed. 

Procedure 

Pneumoperitoneum is first established using the Veres needle or the Hassan Technique, 
and the port for the camera is inserted. The remaining ports are then inserted under 
vision and a diagnostic laparoscopy is performed using standard laparoscopic tech
nique. As the robotic arms have a limited range of movement it is beneficial to retract 

figure 5.5 Placement af a robotic 
8-mm trocar within a standard 
12-mm trocar allows for ease af 
docking and undocking when use 
af en endostapling device is 
anticipated. 

figure 5.4 Robotic port place
ment (four robotic porta). 

c: 
Cl 
Ci 
u ... 
.c: 

~ -~ 
till 

0. 
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the small bowel and expose the terminal ileum and ascending colon using laparoscopic 
instruments, before docking the robot. Accordingly, the patient is placed in a steep 
Trendelenburg position with a 15-20 degree left tilt and the small bowel is displaced 
from the pelvis and placed in the left upper quadrant 

The robot is then positioned on the right side of the patient and docked onto the 
ports. Either a lateral-to-medial or medial-to-lateral approach is feasible for ascending 
colon mobilization. 

Lateral-to-Medial Approach 
A bipolar fenasb:ated grasper is used in robotic arm one through the epigastric port and 
the hook cautery is used in robotic arm two through the infraumbilical port. The cecum 
is grasped and retracted medially and the peritoneum is incised in the right paracolic gut
ter along the line of Toldt This maneuver opens the avascular retroperitoneal plane that 
is developed lateral to medial till the second portion of the duodenum is encountered. 
The right ureter and gonadal vessels are visualized and preserved. Traction by the assistant 
on the cecum during this part of the dissection aids in visualization (Fig. 5.6A-D). 

Medial-to-Lateral Approach 
The cecum is grasped by the assistant and laterally reb:acted to tent up the ileocolic 
pedicle. Using the hook cautery in robotic arm one and the bipolar fenestrated grasper 
in robotic arm two, the ileocolicpedicle is dissected and isolated. This is then divided 

Figur• 5.6 A. Release of the peritoneal reflection beginning at the appendix. B. Lateral-to-medial mobilization. C. Dissection proceeding superiorly to 
the hepatic flexure. D. Colon mobilized medially till the third portion of the duodenum. 
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by the assistant using an appropriate energy device inserted through the assistant port 
The retroperitoneal avascular plana is developed to idantify the second portion of the 
duodenum medially. Dissection is canied out in this plana, medial to lateral, to mobi
lize the ascending colon. The cecum is then retracted medially and the peritoneum is 
incised along the line of Toldt in the right paracolic gutter to complete the medial-to
lateral mobilization of the ascending colon (Fig. 5.7 A-E). 
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Figur• 5.7 A. The cecum is retracted \IIIith the Cadiare graspers and the 
ileocolic vessels are identified. B. Isolation of the Ileocolic pedicle and 
identification of the duodenum. C. Ligation of the ileocolic pedicle with 
an energy source, or stapler. D. Dissection of the mesentery off the 
retroparitoneum toward the hepatic flexure. E. Division of the lateral 
peritoneal reflection. 
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Figure 5.8 A. Diviaion of gastrocolic omentum and mobilization of the prrucimal transverse colon. B. Hepatic flexure mobilization. 

Attention is then directed to the mobilization of the hepatic flexure. It often helps 
to place the patient in a reverse Trendelenburg position for this part of the procedure 
as this displaces the transverse colon inferiorly. However, the robotic arms need to be 
undockad from the ports for this change in patient position. The gastrocolic omentum 
is then divided using the harmonic grasper in robotic arm one to enter the lesser sac. 
Dissection is then carried toward the hepatic flexure to disconnect the omentum from 
the proximal transverse colon. The hepatocolic ligament is then divided and the hepatic 
flexure is retracted medially to divide the final attachments to the retoperitoneum 
(Fig. 5.8A-B). 

The incision for the camera port is then superiorly extended to create a small mid
line, min:ilaparotomy through which the specimen is exteriorized. Bowel transection 
and a standard side-to-side stapled ileocolic anastomosis can then be performed using 
open techniques. When using a lateral-to-medial approach, the vascular pedicles can 
be divided intracorporeally although the location of the minilaparotomy gives direct 
access to the root of the vascular pedicles making extracorporeal vascular pedicle divi
sion very easy. 

Although the robot does enable one to perform an intracorporeal hand-sewn anas
tomosis, the technique of a totally robotic hand-sewn intracorporeal ileocolic anasto
mosis is still being evaluated for safety and efficacy. Data on the complications and 
anastomotic leaks associated with this technique are necessary before it can be adopted 
as an acceptable standard of care. 

3 RESULTS 

The safety and feasibility of robotic assistance in right hemicolectomy has been dem
onstrated in a number of published reports (Table 5.1). However, no report was able to 
demonstrate an objective advantage for the robot over conventionallaparoscopy. More
over, the use of the robot is associated with a longer operating time and a higher cost, 
questioning the role of the robot in this procedure. 

The potential benefit of robotic assistance is probably most appreciated in pelvic 
procedures, where the confined surgical field makes retraction and precise dissection 
cumbersome and time-consuming. The seven degrees of freedom, superior visualiza
tion, and stable third arm retraction of the robot are distinctly advantageous in this 
setting. From a colorectal standpoint, rectal resections appear to be most suited for 
robotic assistance. However, performing a total mesorectal excision (TME) for cancer is 
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Author (y••r) Na.afiNINI Typ• (nu•b•r af c•Ns) Outc•• (rabat n.l•p•rascapic) 

Delaney et al.l2003) 13) 6 Right 12), sigmoid 13), rectopexy 11) lime: 165 min vs. 108 min 
Complications, LOS, EBL.; NS 

Anvari et ai.IZ004) 18) 10 Right 15), left (2), LAR 12), sulrtotall1) lime: 155.3 min vs. 94A min 
Complications, LOS, EBL.; NS 

D'Annibale et al.l2004) 19) 53 Right 110), left 128), LAR 11 0), APR 11), total colectomy 12), lime: 240 min va. m min 
Hartmann (1), rectopexy 11) Complications, LOS, EBL.; NS 

Spinoglio et al.l2008) 110) 50 Right 118), left 110), LAR (19), APR 11), transverae colectomy lime: 383 min va. 2&6 min 
l1),total colectomy (1) Complications, LOS: NS 

Rawlings at al.l2007) 16) 30 Right 117), sigmoid 113) Right hemicolectomy: 
lime: 218.9 min vs. 169.2 min 
LOS,EBL.; NS 

deSouzaet al.l2010)17) 40 Right140) lime: 158.9 min vs. 118 min 
Complications, LOS, EBL.; NS 

APR, abdominoperineal reaection; EBL. elltimated blood lon; LAR,Iow anterior resel:tion; LOS, length af atay; NS, no aignificant diffenmce. 

a challenging procedure and a robotic TME is therefore bast attempted in the later half 
of the learning curve. 

A right hemicolectomy on the other hand is a relatively easy procedure and can be 
performed with just two robotic instrument arms. In addition, conversion to either the 
open or laparoscopic approach can easily be achieved should the need arise. The pro
cedure is therefore an excellent learning tool and is ideally suited to begin clinical 
experience with the robot. Once the basic techniques of robotic surgery have been 
acquired, mora advanced procedures can be attempted. 

An intracorporeal hand-sewn anastomosis though technically challenging with con
ventional laparoscopy is now made easier with the three-dimensional imaging and 
endowristed movement of the robot With an intracorporeal anastomosis, the specimen 
could be extracted through a Pfannenstial incision that is associated with fewer com
plications and a significantly lower hernia rate. However, the optimal technique for a 
robotic hand-sewn intracorporeal anastomosis is still being developed and results on 
the complications and leak rates associated with this technique are still awaited. 

Single incision laparoscopic surgery is a fairly recent concept that is baing exten
sively investigated. Of all the coloractal procedures, a right colon resection appears 
most suited for single incision laparoscopy. However, the crossing of laparoscopic 
instruments in this technique places the instrument controlled by the surgeon's right 
hand on the left side of the screen and vice versa. This can be quite difficult to get 
accustomed to and is usually associated with a steep learning curve. The robot on the 
other hand is capable of switching masters, and confl'ol of the instrument on one side 
of the visual field can be assigned to the ipsilateral hand although the instruments 8I'9 

crossed. This feature of the da Vinci robot has significant potential in single incision 
surgery. The feasibility of a robot-assisted single incision right hemicolectomy is cur
rently being evaluated and an initial report on the early experience with this technique 
has recently bean published (11). 

~ CONCLUSIONS 

The da Vmci robotic system offers numerous technological advances to the minimally 
invasive surgeon and is being increasingly used in a wide variety of colorectal proce
dures. Although a robot-assisted right hemicolectomy has been shown to be safe and 
feasible, no definite advantage for the robot has been demonstrated in this procedure 
at this stage. However, a right hemicolectomy serves as an effective learning tool to 
acquire the basic skills in robotic surgery before progressing to more challenging pro
cedures. Robotic assistance greatly facilitates intracorporeal suturing and a hand-sewn, 
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intracorporeal anastomosis is now simplified with the robot though the results of this 
technique are still awaited. Single incision surgery is a relatively new surgical approach 
and the robot shows great potential in this field. The future will surely see more 
advanced versions of the robotic surgical system and a greater utilization of robotic 
assistance in routine surgical practice. 
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6 Hand-Assisted Right 
Hemicolectomy 
Christine M. Bartus. Deborah R. Schnipper. and 
Jeffrey L. Cohen 

Introduction 
Hand-assisted laparoscopic (HAL) surgery involves the intra-abdominal placement of 
a hand through a minilaparotomy incision while pneumoperitoneum is maintained. 
The HAL approach is thought to facilitate colonic mobilization while maintaining the 
benefits of laparoscopic surgery. Laparoscopic colectomy lends itself to hand-assisted 
techniques. Most surgeons make an abdominal incision near the end of a laparoscopic
assisted colectomy to extract the specimen. This incision is often utilized to divide 
the mesentery or to fashion the anastomosis. Supporters of the hand-assisted tech
nique believe that the hand should be placed through the wound to facilitate dissec
tion and mobilization of the colon. By 1992, a number of surgeons began to make this 
incision early in the operation to facilitate dissection and return tactile sensation to 
the procedure. The hand can be used, similar to an open procedure, to palpate organs 
or tumors, reflect structures atraumatically, retract sutures, identify vessels, dissect 
bluntly, and to provide finger pressure to bleeding points while proximal control is 
obtained. The development of new sleeveless hand-assisted devices provides for hand 
exchanges without the loss of pneumoperitoneum, thus, allowing the operation to 
proceed without interruption. In addition, these devices protect the wound, act as a 
retrieval site for the specimen, and serve as the portal for construction of the extra
corporeal anastomosis (1). 

Randomized trials by the HALS Study group (2,3) and by Targarona et al. (4) 
demonstrated that HAL resection provides similar results to traditionallaparoscopic 
colectomy with fewer conversions. Kang et al. (5) performed a study comparing 
hand-assisted versus open colectomy and showed that the hand-assisted approach 
resulted in shortened postoperative ileus, shortened length of stay, and smaller inci
sion size with no difference in operative time or complications. A multicenter 
randomized prospective study group showed that hand-assisted left and total 
colectomy takes less time than laparoscopic and results in equivalent short term 
outcomes (6). 
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The procedures that can potentially benefit most from the hand-assisted technique 
are those operations that already require the creation of a minilaparotomy for their 
completion. More specifically, hand-assisted right hemicolectomy for cancer or benign 
disease involves extracorporeal bowel division and creation of the anastomosis after 
complete mobilization of the bowel. The approach was developed to balance the com
peting demands of optimizing patient benefits and simplifying the procedure, such that 
it may be more readily taught and learned. A completely laparoscopic approach, with 
creation of an intracorporeal anastomosis, still requires an extraction incision to remove 
the specimen and risks spillage of bowel contents, tabs longar, costs more ('uses more 
stapler reloads), and is technically mora demanding with no demonstrated benefit to 
the patient. Thus, HAL right hemicolectomy will be described here as a viable and safe 
alternative to open right hemicolectomy. 

~ INDICATIONS 

Accepted indications for laparoscopic colectomy include most benign colonic diseases, 
such as coloractal polyps, rectal prolapse, diverticular disease, inflammatory bowel 
disease, intestinal stomas for diversion, volvulus, and symptomatic colonic lipomas. 
Right hemicolectomy is also performed for acutely bleeding angiodysplastic lesions that 
cannot be controlled with nonoperative therapy. More recently, data has emerged to 
support the use of laparoscopic techniques for malignant colonic disease, in addition 
to adenocarcinoma of the appendix. 

Laparoscopic sigmoid resection remains the leading indication for minimally inva
sive colon resection for benign disease. Inflammatory bowel disease, both Crohn's dis
ease and ulcerative colitis, can be laparoscopically treated. For example, the majority 
of reports have shown that laparoscopic total colectomy and laparoscopic proctocolec
tomy with and without ileoanal pouch construction are technically feasible and share 
the same advantages of minimally invasive surgery as segmental colon resection. Lapar
oscopic proctocolectomy has been performed in the elective setting, but several groups 
have performed laparoscopic total colectomy for acute unresolving colitis in the urgent 
setting. Neithar procedure is recommended for the patient with toxic colitis. 

Early in the history of laparoscopic resection of colon cancer, there was controversy 
related to the phenomenon of cancer implants at incision sites. However, subsequent exten
sive data from numerous large randomized controlled trials have supported the safety of 
minimally invasive approaches. Oncologic techniques must not be compromised by lapar
oscopic resection for colon cancer. Standard principlas must be adhered to with the lapar
oscopic technique, including acceptable proximal and distal resection margins based upon 
the area supplied by the named feeding vessel, masenteric lymphadenectomy containing 
a minimum of 12 lymph nodes and ligation of the primacy feeding vassal at its base (7). 

~ PREOPERATIVE PLANNING 

Prior to any surgery, a definitive diagnosis should ideally be established. Colonoscopy, 
barium enemas, and computed tomography scanning aid in the establishment of a diag
nosis. The specific choice of modality should be tailored to the individual patient 
presentation. With the exception of the ileocecal valve, much of the colon displays 
indistinct geography. Due to the lack of easily identifiable landmarks, India ink tattoo
ing may be used to mark lesions located in segments of bowel remote from the ileoce
cal valve (1). The ink. is injected into the submucosa in three or four quadrants around 
the lesion. Other options for localization involve the placement of metallic clips or 
intraoperative endoscopy. If clips are placed, immediate postoperative abdominal X-rays 
or intraoperative imaging with laparoscopic ultrasound or fluoroscopy should be uti
lized to locate the clips. This procedure is less frequently used, as the presence of an 
experienced radiologist and/or endoscopist is required. 
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Monitor 

Scrub 

Figur• &.1 Positioning for HAL right colectomy. 

Bgyie ligaaure 
harmonic 
(ask 1st) 

30 degree laparoscope is inserted through a supraumbilical port and initial diagnostic 
laparoscopy is parformad. The paritonaal cavity is examined for adhesions such that a 
conversion decision is made early. The liver and peritoneal surfaces are explored. Rea
sons to convert to open include massive adhesions, small bowel fixed in the pelvis, 
extensive right upper quadrant scarring, bulky disease, unusual anatomy, or unex
pected findings. The site for hand port placement is than selected and marked on the 
skin. The most common site for the incision is an infraumbilical transversa or vertical 
midline incision. The size of the incision is usually the same size as that of the sur
geon's glove. A 5-10 mm port is inserted in the left lower abdomen for the camera and 
an epigastric or left upper abdomen 5 mm port is placed for dissection, which facili
tates separation of the omentum from the transverse colon. The previously inserted 
midline port may be utilized for dissection. A minilaparotomy is created at the marked 
site and the peritoneal cavity is entered. The lower ring of the base retractor is inserted 
into the peritoneal cavity, while ensuring that no bowel is trapped between the device 
and the anterior abdominal wall (Fig. 6.2). 

Sites of incision and port placement All measurements ara in millimeters (6,7). 
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Figura 6.2 Hand port options for HAL right colectomy: A. lnfraumbmcal transverse incision. B. Periumbilical 
midline incision. C. Lower midline incision. 
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Mobilization of Ascending Colon and Division of the 
Mesenteric Vessels 

Latertl·to·Medial Approach 
The patient is placed in Trandalenburg, right side up. Utilizing the lateral-to-medial 
approach, the cecum and terminal ileum are mobilized along the right paracolic gutter 
by incising the patietal peritoneum at the white line of Toldt. Frequently adhesions 
must be sharply lysed along the right pelvic brim to the terminal ileal mesentery. In 
doing this, the colon is mobilized toward the midline. This process is continued mov
ing toward the hepatic fiexure using a harmonic scalpel. The proper plane of dissection 
lies between the retroperitoneal fat and the bowel mesentery. Dissection in this plane 
prevents injury to the ureter, gonadal vassals, and vena cava. This approach is used for 
many open procedures, and therefore, planes of dissection are familiar to most trainees 
(1). The duodenum must be definitively identified and care should be taken not to 
elevate it along with the colonic mesentery in the region of the hepatic fiaxure. To 
mobilize the hepatic fiexure, the patient is than placed in reverse Trendalanburg, with 
right side tilted up. The greater omentum is dissected free from the transverse mesoco
lon along with any gastrocolic attachments. Mobilization is continued from the mid
transversa colon to complete the previously entered plana along the ascending colon. 
At this point, the mesentery can be divided using either a stapling device or an energy 
source. 

Medial-to-Lateral Approach 
Should the medial to lateral approach be selected, dissection would commence with 
the identification of the ileocolic artery. Once this is isolated, it is divided using either 
anergy source or stapler, and the mesentery is lifted to expose the retroparitneum. These 
attachments are then dissected laterally. Once the retroperitoneal landmarks are clearly 
identified, the remaining mesentery is divided. The mesenteric vessels can be divided 
either intracorporaally with an anergy source or an endoscopic linear cutting stapler or 
axtracorporeally in any manner desired though the hand access port (8). The terminal 
ileum and right colon are then mobilized off the lateral sidewall attachments using the 
Harmonic scalpel or electrocautery. The transversa mesocolon is freed from the omental 
attachments in a matter similar to the lateral to medial approach. Finally, the remaining 
hepatocolic attachments are divided. 

Completion of the Anastomosis and Closure 
The mobilized colon is then delivered though the hand port. The bowel and any 
remaining vassals are divided and a standard side to side anastomosis completed using 
either a stapled or hand-sewn technique. The mesenteric defect need not be closed 
routinely. The anastomosis is returned to the peritoneal cavity followed by warm saline 
irrigation. The fascia is then closed and the option exists at this point to reinsufflate 
to confirm hemostasis and bowel positioning. Following re-examination laparoscopi
cally, trocars are removed under direct visualization. The larger port sites are closed 
at the fascial level and all skin incisions are irrigated and closed at the subcuticular 
level with absorbable sutures. Local anesthesia is infiltrated into each of the wounds 
at closure. 

POSTOPERATIVE CARE 

Postoperative care is similar to that of patients who have undergone open right hemi
colectomy, except that a shorter recovery period may be anticipated. Patients are often 
started on clear liquids on the evening of surgery and maintained on epidural or 
parenteral analgesia until adequate oral intake is achieved. Enteral feeding is advanced 
on an individual basis and patients are ready for discharge when tolerating a regular 
diet and when pain is wall controlled with oral pain medication. Hospital stays gener
ally range from approximately 3-4 days. 
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_) COMPLICATIONS 

Since the critical portions of the HAL and open techniques are the same, the complica
tions remain similar. These potential complications include vessel injuries, enteroto· 
mies, strictures, leaks, abscess, fistulae, sepsis, and obstruction. In response to previous 
concems regarding the safety of laparoscopic resection of colon cancer with regard to 
recurrence at port sites, multi-institutional studies have provided data in support of the 
safety and efficacy of laparoscopic assisted colectomy with respect to complications, 
time to recurrence, disease free survival, and overall survival (9). 

~ CONCLUSIONS 

HAL right colectomy is a safe and effective alternative to open colectomy. Laparoscopic 
colectomy for cancer is no longer a controversial topic. Multicenter national studies 
have confirmed that oncologic outcomes are at least equivalent to the open approach 
and are not compromised by the laparoscopic approach. Thera is evidence that due to 
the reduction of surgical stress afforded by laparoscopic surgery, the immune response 
is impaired to a lesser extent. Some studies have shown that depressions of the cell· 
mediated immune response is less pronounced after laparoscopic than after open oper· 
ations (10). This coupled with the decreased operative time and decreased length of 
hospital stay, further minimizes the impact on the patient and enhances the benefit of 
hand-assisted technique. 
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7 Open Medial-to
Lateral 
Jorge A. Lagares-Garcia and Paul R. Sturrock 

INDICATIONS/CONTRAINDICATIONS 

Segmental colectomy is performed to treat benign or malignant conditions of the colon. 
Left sided colectomy is performed as a single procedure or as a step in a complex msec
tion such as total abdominal colectomy. The steps of the colectomy have been deter
mined for over a century of medicine, with the most common description being the 
lateral-to-medial approach. However, Turnbull championed the medial-to-lateral 
approach as part of the "no touch" technique. Whether it is performed for benign or 
malignant disease, the steps 81'8 simple. The surgeon can rapidly control the vascular 
pedicle of the segment to be resected and proceed with the dissection. Full identifica
tion of vital structums avoids early injury. 

Current indications for colon msection are displayed in Table 7.1. Strong consid
eration should be given to performing an open colectomy for patients who have a 
contraindication to laparoscopic surgery. 

Dsbate exists in the literature regarding the optimal approach to left sided colec
tomy, and the proponents of medial-to-lateral approach describe this technique as more 
adequate when colonic pathology is lateral or adherent to the abdominal wall. This 
approach allows an easier access to the lateral structures (iliac vessels, ureter, renal 
pelvis, inferior mesenteric vein, ligament of Treitz, and splenic pedicle) through the 
mesenteric window. 

~ PREOPERATIVE EVALUATION 

A thorough history and physical examination should be performed prior to any proce
dure. Special emphasis must be placed on premorbid cardiac and pulmonary disease. 
Also, it is important to obtain a history of any prior abdominal surgery and, if available, 
operative reports should be reviewed to aid in the planning of the procedure. Auxiliary 
studies that help complete the preoperative assessment vary depending on the underly
ing pathology. Whenever possible, a colonoscopy should be performed to assist in the 
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Colon cancer 
Endoscopically unresecteble polyp 
Diverticular disease 
Ischemic colitis 
Trauma with perforation 
Endoscopic iatrogenic colon injury 

lnflammatoiY bowel disease 
Gastrointestinal bleeding 
Diverticular 
Arteriovenous malformation 
Miscellaneous 

diagnosis and to detect any underlying synchronous processes that may alter the surgi
cal approach. Colonoscopy also allows for tattooing of pathologic lesioDS to aid in 
operative identification. Computed tomography scanning of the abdomen and pelvis can 
be helpful in both benign and malignant conditions, either to identify the extent of 
disease or to discover the presence of intra-abdominal metastases, which also can aHect 
the operative plan. Baseline biochemical studies should include a complete blood cell 
count, carcinoembiogenic antigen when malignancy is suspected, liver profile, and 
coagulation studies. 

Preoperative anesthesia consultation should be obtained and a chest X-ray and preop
erative electrocardiogram is routinely recommended. Most of the institutions have proto
cols regarding the performance of these tests based on age and associated risk factors. 

If cardiac or respiratory comorbidity needs to be further assessed, preoperative 
cardiac stress test, cardiac catheterization, and pulmonary function tests may be indi
cated at the request of the coDSulting specialist 

Once the patient has bean medically cleared, discussion is undertaken regarding 
the procedure, risks, benefits, and alternatives of the surgery and informed consent is 
obtained. 

~ SURGERY 

Patient Preparation 

It is routine in the authors' practices to avoid mechanical and antibiotic oral bowel 
preparation. The patient must remain NPO for at least 6 hours prior to the procedure: 
this timaline may vary depending on the preferred practice of the anesthesia staff. In 
patients with intestinal obstruction, it is normally recommended and preferred by the 
anesthesia team to have a nasogastric tube inserted with decompression of the upper 
intestinal tract to minimize the risk of aspiration during induction of anesthesia. The 
moming of the procedure, the patient is instructed to perform two enemas and a chlo
rhexidine based soap shower. 

Recant studies have shown that the use of intraoperative bispectral index guided 
general anesthesia on recovery in patients after colon resection resulted in earlier 
extubation and shorter recovery unit length of stay. This method translated into a 
reduction by 23% in the cost of anesthetic and also a decrease in intra- and postop
erative hypotension. 

After consultation with anesthesia, patients may elect for placement of an epidural 
catheter for postoperative pain control. In the authors' practice, we have not found 
significant differences in postoperative recovery in those who have had an epidural 
compared to patients who have not, so we routinely leave this decision up to the 
patient The authors do recommend epidural placement in patients who have a low 
pain threshold or who have been receiving chronic narcotics, as these patients can be 
predicted to find it difficult to control pain after a laparotomy. 

Within an hour of incision time, a prophylactic dose of antibiotic is given by anesthe
sia. This could be a second generation cephalosporin in an appropriately weight-based 
dosage. Alternatively, we have used a combination of ciprofloxacin and metronidazole 
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if the patient has a penicillin or cephalosporin allergy. Intraoperative re-dosing of anti
biotic is done at 4-hour intervals in the event of a long operative case. 

Equipment 
Adequate review of the equipment needed for open colectomy prior to the procedure 
is always recommended to avoid intraoperative delays due to the lack of equipment 
All surgeons should have a preference list of equipment for each abdominal operation. 
Exposure during the performance of a colectomy is basic, and routinely employs the 
principles of triangulation for the dissection. The authors routinely use Bookwalter™ 
retractor (Raynham, MA, USA) for any abdominal operation. This equipment was orig
inally idealized by Dr. John R. Bookwalter in 1964 after falling asleep during an opera
tion while holding a retractor. 

Patients in whom an extended resection of the rectum or pelvic floor is necessary 
at the performance of the left colectomy, we routinely have available in the operating 
theater a St. Mark's pelvic retractor with a 15 degree angle at the tip and a lip at the 
end of the blade. 

To expedite the dissection and vessel ligation, we routinely use the LigaSure 10 mm 
diameter Impact™ (Valleylab, Boulder, CO, USA) and the electrocautery. However, other 
dissection devices such as the Harmonic Wave• (Bthicon Bndo-Surgery Inc, Cincinnati, 
OH, USA) may be used for the dissection and the vessel coaptation during the procedure. 
All of these devices are obviously dependent on hospital availability and cost 

Patient Position and Protective Devices 
The patient is routinely positioned in the modified lithotomy position to allow access 
to the perineum for passing a surgical stapler, and for the operating surgeon or an assist
ant to stand between the patient's legs during periods of difficult dissection. The authors' 
preference is to use Yellowfln• stirrups (Allen•, Acton, MA, USA) (Fig. 7.1). There are 
significant advantages of this system in the boot design; it decreases the pressure under 
the peroneal fossa and the superficial peroneal nerve, allows for a significant lithotomy 
and abduction range of the hip with a squeeze grip handle. The boot configuration is 
thus much safer than the traditional Lloyd-Davies stirrups. 

The authors advocate about 5-7 em of the perineum to be below the surgical table 
after the patient has been placed in the stirrups, with support of a jelly pad underneath 
the sacroiliac joint 

The arms may be tucked or extended on arm bands. There are some difficulties in 
tucking the arms in wide patients, and the locking system for the Bookwalter™ arising 
from the rails of the table may compress the arm. Extended arms may also injure the 
brachial plexus if there is too much abduction of the shoulder. We routinely position 

Figure 'J.1 Patient positioning. 
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at 90 degrees or less from the body. All areas of pressure must be padded to avoid pres
sure necrosis and nerve damage (Fig. 7.1). 

Abdominal Entry and Exploration 

The authors routinely incise the patients with the electrocautery in the cutting setting. 
The preferred incision for laparotomy is the midline as it allows access to the entire 
abdominal cavity and it eases the application of the BookwalterTM retractor. The dissec
tion is carried down through the linea alba with the cautery device. In patiants with 
previous laparotomies or midline incisions, dissection clamps are used to separate the 
underlying peritoneum from the fascia. The peritoneum is incised with scissors or a 
scalpel and the abdominal cavity is entered. All adhesions are sharply dissected to 
allow full exposure of the abdominal cavity. 

Inspection and palpation of all internal organs is done with special attention to the 
liver lobes for metastatic disease: the nasogastric tube placement is confirmed. The peri
toneal surface of the abdominal cavity and pelvic floor and organs are also inspected. 

Exposure of the abdominal cavity is accomplished with right angle abdominal wall 
retractors on the BookwalterTM, With an assistant retracting the colon laterally, an abdom
inal pad is placed wide open to encircle the small intestines and position them in the 
right uppar quadrant of the abdomen. This maneuver allows full exposure of the left 
colon, sigmoid, and upper rectum. The inferior mesenteric artery (IMA) will be located 
on the anterior surface of the aorta below the third portion of the duodenum (Fig. 7.2). 

Technique of Medial-to-Lateral Mobilization Starting 
at the Sacral Promontory 

The peritoneum is incised with the electrocautery at the sacral promontory on the right 
side with left and outwards retraction of the rectosigmoid junction. The incision is 
extended to the ligament of Ti'eitz. In most patients, this maneuver will expose the are
olar plane over the presacral area and anterior to the aorta and common iliac arteries. 
The vascular pedicle is easily identified and cranial dissection is performed with elec
trocautery to the IMA origin (Fig. 7 .3). Lateral structures at the level of the promontory 
are recognized including the left iliac artery, gonadal vessel, and left ureter. These 
structures can be tracked upwards and left intact in the retroperitoneum, thus avoiding 
injury during the ligation of the vascular pedicles. The bifurcation of the parasympa
thetic plexus is identified and is preserved. 

The pedicle of the IMA is then divided with the sealing device proximal to the 
origin of the left colic vessel. Alternatively, this step may be undertaken with a clamp
and-tie technique using a suture ligature on the patient side of the vessel. Care must be 

Figura 12. Left colectomy: medial
to-lateral approach !courtesy Dr. 
Neil Hyman). 
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Figura 7.3 Medial-to-lataral 
approach Lllft Colectomy !Cour
tesy Dr. Neil Hyman). 

tabn to avoid damage to the parasympathetic plexus at the origin of the IMA. If a left 
colectomy is planned, the left colic artery can be divided at its origin. The entire lym
phovascular pedicle allows proper staging. The anatomic planes are followed in a 
cephalad direction until the inferior mesenteric vein (IMV) is identified, and then iso
lated and divided. 

At that point, the entire medial aspect of the colon has been freed and the lateral dis
section is performed above Gerota's fascia, the tail of the pancreas, and tip of the spleen. 
The dissection is extended laterally to the paracolic gutter. 

Lateral incision of the line of Toldt allows full mobilization of the left segment of 
the colon to the level of the splenic flexure. 

Technique at Medial-to-Lateral Mobilization Starting at tha IMY 
The left colon is retracted at the level of the ligament of 'Ireitz where the IMV is easily 
isolated, ligated, and divided. In that plane, areolar tissue is dissected laterally and cau
dally until the IMA pedicle is found on the anterior surface of the aorta. This pedicle is 
also ligated and the dissection is continued to the laval of the pelvic inlet medially and 
laterally. Identification and preservation of the retroperitoneal structures is important. 

Lateral release of the colonic attachments, beginning at the pelvic brim, is carried 
to the level of the splenic flexure. 

This maneuver is especially helpful when the pathology is located high in the splenic 
flexure or significant bulky disease complicates the dissection in a lateral-to-medial 
approach. 

Splenic Flexure Takedawn 

Retrospective studies have reported a higher incidence of iatrogenic splenic injuries 
during open colectomy when compared to la.paroscopic approach (0.24 vs. O%, respec
tively). Our preference is to approach the spleen with the patient in reverse 'Irendelen
burg position. The BookwalterTM retractor is repositioned with the center of the oval 
ring toward the left upper quadrant. The intestinal contents are packed to the right 
lower quadrant using the large retracting blade and an abdominal laparotomy pad or a 
towel with radiopaque marker and two short blades in the left upper quadrant of the 
incision to triangulate. 

The operating surgeon stands betw89n the legs. The distal transverse colon is mobi
lized from the omentum, through the gastrocolic omentum if necessary, to enter thalasser 
sac and expose the posterior surface of the stomach. The lateral dissection of the areolar 
plane is performed with the electrocautery or the vascular sealing devices since there may 
be a middle size vessel involved in the planes. Many times, this area has significant 
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congenital or acquired adhesions that causa difficulties with the approach of the splenic 
flexure from the lateral approach. The method of approaching the splenic tlexure from 
the medial aspect decreases the tension placed over the gastrosplenic ligament and vas
cular pedicle, 88 well 88 the capsule of the spleen. Therefore, the likelihood of splenic 
damage is greatly decreased. 

The posterior areolar plane is developed all the way to the lateral attachment of the 
line of Toldt. The splenic flexure is then peeled, medial to lateral, from the tail of the 
pancreas, Gerota's fascia, and retroperitoneal structures. 

Care must be taken to avoid excessive traction that may injure the marginal artery 
of Drummond in the mesentery of the splenic flexure that will be needed to supply the 
portion of colon intended for anastomosis or colostomy. Once the transverse colon is 
mobilized, the left branch of the middle colic artery is taken at its origin, which normally 
allows full mobilization of the b:ansected colon to the level of the pelvis. The distal left 
colon or sigmoid or rectum can be divided with a transverse stapler at the desired level 
appropriate for the disease process. The mesenteric vessels can be sealed or ligated 88 

the mesentery is divided at right angles to the point of bowel transection. 

Anastomosis 

The authors preference is to use a circular stapler, employing a 2/0 prolene purse
string to secure the anvil of the stapler in the proximal end of the colon. The stapler 
is passed through the anus and guided up to the stapled end of the colon or rectum. 
After firing the stapler, the anastomosis is inspected with a rigid proctoscope, air is 
insufflated with the proximal bowel occluded, and the anastomosis submerged in 
saline to inspect for bubbling-the so-called "leak test." In the event of a positive test, 
the anastomosis can be reinforced with sutures or occasionally may need to be resected 
and re-performed. The authors do not routinely perform a diverting ileostomy for elec
tive cases, although diversion is always an option. 

Another alternative is to perform a hand-sewn anastomosis. The authors use a 2/0 
PDS in a single running layer using two sutures starting at the mesenteric at the bowel 
and proceeding in opposite directions to reach the antimesenteric surface. The anterior 
portion of the anastomosis is imbricated. 

POSTOPERATIVE MANAGEMENT 

After the patient has been stable in the recovery room and transferred to the regular sur
gical floor, sips of clear noncarbonated liquids are started. Sequential compression devices 
must be worn at all times while the patient is in bed. In addition, heparin 5,000 units 
subcutaneously three times daily or LovenoJ(!> 40 mg once daily is administered to the 
patient The patient should ambulate six times each daily. If the patient does not have an 
epidural catheter, a hydromorphone or morphine patient controlled analgesia pump is 
routinely used. Ketorolac is given as supplemental analgesia for 3 days starting the first 
postoperative day. Normal renal function and a low risk of bleeding are required. 

The incentive spirometer must be used and titrated to patient's pulmonary volumes 
hourly while awake. 

Early feeding in open colectomy has been reported with overall oral intake intoler
ance in 13% of the patients, 8% being immediately postoperatively and 5% requiring 
readmission for emesis. Males are significantly more prone to oral intake intolerance 
and the usa of metoclopramide does not improve the rate. 

In certain institutions, the creation of fast-track racovery programs has reported 
improvement in outcomes and a high rate of compliance by nursing and physician staff. 
Fast-track programs such as the German Multicenter Quality Assurance Program have 
shown that the use of epidural analgesia, nonopioid analgesia, restriction of intraop
erative tluids, and early oral feeding and mobilization can shorten hospital stay with 
an acceptable morbidity of 13% and mortality of 0.4%. Readmission is only needed in 
4% of the patients. 
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Not only does this approach seem to be beneficial for the patient but also results 
in significant cost saving for the institution with a decrease in length of hospital stay 
by 2 days and almost $2,000 in savings per patient. 

Surgical dressings are removed on postoperative day 2 and the patient is allowed 
to shower after the third day pat drying the wound. 

As the return ofbowel function begins with the passage of flatus, the diet is advanced 
to regular and the pain medication is switched to oral. Discharge planning is done for 
home with or without home nursing evaluations, or, if needed, to skilled nursing facil
ity or nursing home. 

~ COMPLICATIONS 

A list of early and late complications is included in Table 7.2. Patients undergoing left 
colectomy are at risk for the same postoperative complications as for any open abdom
inal operations. Deep vein thrombosis and pulmonary embolism may result from a 
prolonged sedentary state. This complication can be minimized through early ambula
tion and chemical DVT prophylaxis mentioned earlier. Atelectasis and subsequent 
pneumonia can occur from the shallow breathing secondary to incisional pain. Ade
quate pain control and aggressive incentive spirometry are used to stave off this process. 
Cardiac complications such as myocardial infarction or congestive heart failure are best 
minimized through preoperative optimization of cardiac risk factors, judicious periop
erative fluid monitoring, and beta-blockade when appropriate. 

In-hospital complications specific to performance of left colectomy include postop
erative ileus, surgical site infection, wound dehiscence, anastomotic leak with intra
abdominal abscess formation, unrecognized ureteric injury, staple line hemorrhage, 
urinary retention, urinary tract infection, and Clostridium difficile colitis. In-hospital 
and 30-day mortality should be less than 1% in elective cases. The duration and sever
ity of postoperative ileus is limited by the use of fast-track protocols. The early removal 
of urinary catheters can reduce or eliminate urinary tract complications. Surgical site 
infection is treated with opening of the wound and local wound care. Peri.operative 
antibiotics are discontinued on postoperative day 1, thus reducing the risk of C.difficile 
colitis infection. Unrecognized injury to the ureter requires reoperation with repair over 
a stent or resection and reimplantation of the ureter. It is highly recommended to enlist 
the assistance of a urologist to appropriately deal with a ureteric injury. Hemorrhagic 
complications can often be conservatively treated and will resolve on their own. Occa
sionally, endoscopic evaluation of the anastomosis with clip application for hemostasis 
is necessary. If an anastomotic leak or abscess is discovered and the patient is stable, 
conservative treatment with antibiotics and interventional radiologic drainage of the 
O.uid collection may obviate a return trip to the operating room. Unstable patients or 
those with peritonitis require operative re-exploration with repair or resection of the 
anastomosis. In these circumstances, a colostomy or ileostomy is usually mandated. 

E..tr ••plloatl-., ...... ..... 
Deep venoualhrombolillpuknanary embolus 
Atlllectllli 1/pn 1 u mo!H 
Myocardial infarction 
Cangelliva h a art fll n u re 
Staplelina hamorrhage 
AnalltDmotlc laalrJabaceaa formation 
Surgical alt. lnfllcdan 
Wound dehi1cenca 
Unrecognlzad uretBrtc Injury 
Urinary ratantion/urinary tract infection 
Death 

..... •• ,nca-.. 1••.,•...., 
lncilional hamia 
Recurrence Dl di~eue 
Anastomotic stricture 
SexuaVurinary dyafunctian 
Bowal obstruction 
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Suggested Readings 

Long-term complications of left colectomy vary with the indication for surgery. All 
patients undergoing open left colectomy are at risk. for postoperative adhesion formation 
and bowel obstruction. Often this condition can be managed conservatively, but a 
minority of patients may require reoperation with adhesiolysis. Incisional hernia may 
occur as a long-term manifestation of surgical site infection or wound dehiscence and 
can be treated with operative hernia repair if the patient is a candidate for elective 
surgery. Anastomotic stricture formation may result as a technical complication of sur
gery, either due to ischemia at the anastomosis or the use of a smaller caliber stapler. 
Stricture can often be overcome with the use of stool bulk:ing agents or endoscopic bal
loon dilation. In rare cases, operative resection of the anastomosis may be required. 
Sexual dysfunction may result if injury to the autonomic nerve plexus occurs at the 
initial operation. This is best avoided by meticulous dissection during the primary 
surgery. In patients with colon cancer as an indication for surgery, locoregional recur
ranee may cause pain or obstructive symptoms. Likewise, recurrence of Crohn's disease 
can cause stricture formation or bowel obstruction. These patients should be treated on 
the basis of their symptoms. 

3 RESULTS 

The long-term results of open left colectomy have improved over time with the devel
opment of newer and better technologies. The procedure has been performed for dec
ades with an acceptably low mortality rate (-1 o/o in experienced groups) and 
minimizing the above mentioned complications. 

The use of alvimopan has bean prospectively shown to decrease the postoperative 
ileus. Bell et al. performed an economic analysis of the North American phase m effi
cacy trials in which the drug showed an 18 hour shorter recovery time in comparison 
to the placebo arm. The hospital length of stay was reduced by a full day and the rate 
of postoperative ileus in the alvimopan was 19o/o in comparison to the placebo arm. 
These results translated to $879 savings per patient in the study arm. 

~ CONCLUSIONS 

Although the performance of open left colectomy has a significant prolonged recovery 
and length of stay, clinically sound "fast-track." protocols may improve the outcome 
without compromising patient safety. 
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8 Open Left and 
Sigmoid Colectomy 
James W. Fleshman and Matthew G. Mutch 

~ INDICATIONS 

The most common indication for a left colectomy or left and sigmoid colectomy is 
colon cancer. However, sigmoid and left colon diverticulitis most certainly rank a 
close second. The anatomic considerations for performing a left colectomy versus a 
left and sigmoid colectomy are inO.uenced by the position of the tumor or the inflam
mation. The blood supply to the left colon arises from arcades coming from the mid
dle colic pedicle around the splenic flexure from the marginal artery of Drummond. 
The distal blood arises from the inferior mesenteric artery via the left colic ascending 
branch. The sigmoidal branch is also derived from the inferior mesenteric artery. It 
is imperative in a cancer procedure to remove all of the vascular and lymphatic drain
age. Therefore, removing the entire sigmoid and left colon is sometimes necessary. 
Diverticulitis requires only that the entire sigmoid be removed and the anastomosis 
be performed between soft proximal colon and normal rectum with no sigmoid left 
behind. 

There are essentially no contraindications to left colectomy unless the patient is 
unable to undergo general anesthetic. The left and sigmoid colons are easily sacrificed 
and should not be considered other than a sewer pipe transmitting the stool from the 
transverse colon to the rectum. 

Y PREOPERATIVE PLANNING 

Patients usually benefit from a mechanical bowel preparation to reduce the burden of 
the stool, especially in a laparoscopic case. However, in an open colectomy, the need 
for a full mechanical bowel preparation is probably based on surgeon's pmference. 
There is adequate data to suggest that a left colon resection can be performed in the set
ting of an emergency without preparation and certainly in elective surgery with no prep
aration. The pmsence of dense adhesions along the left gutter or severe infl.ammation 
around the ureter may be an indication for cystoscopy and ureteral stent placement at 
the beginning of the operation. 

&1 
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Figure 1.1 Expose the left ureter 
and gonadal vessels and push 
posteriorly. 

• It is unusual to require proximal diversion after a left colectomy: but if the plan is in 
anyw-ay to include a stoma, the preoperative marking of the site can improve the 
outcomes of the patient 

• In the case of a patient with a left colon cancer, preoperative CT scan provides ade
quate staging. Full colonoscopy should be performed if at all possible to clear the rest 
of the colon of other disease. 

• The patient should be informed of the postoperative bowel function expected after 
segmental resection of the left and/or sigmoid colon. Bowel function is somewhat less 
than normal and usually results in multiple bowel movements that occur rapidly with 
possible urgency, depending on the patient's age. 

• Antibiotic and deep venous thrombosis (DVT) prophylaxis are essential for reducing 
wound infection and venous thromboembolic occWT8Ilca. 

• Colonoscopic tattooing of the lesion will assist in identification of the neoplastic 
disease. 

POSITIONING 

• The patient is placed in lithotomy position using the Allen's stirrups with sequen
tial compression devices in place, bladder catheter in place, and the rectum is 
irrigated to clear the rectum of any solid stooL The arms are placed with the left 
arm extended and the right arm tucked to allow an overhead Mayo stand placed 
for draping. 

TECHNIQUE 

• The abdomen is entered through a vertical midline incision from xiphoid to pubis 
and the Bookwalter retractor is placed for exposure and opened widely. The small 
bowel is retracted to the right upper quadrant and upper midline. 

• An incision is made at the base of the lateral aspect of the left colon mesentery along 
the white line of Toldt with the left colon retracted medially and anteriorly (Fig. 8.1). 
The incision is extended from the pelvis to the left upper quadrant. The exposed are
olar tissue plana allows dissection anterior to the retroperitoneum. Blunt dissection 
frees the left colon from the ratroperitonaum and exposes the ureter and gonadal vassals 
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within the retroperitoneum. The blunt dissection is carried medially to the base of 
the aorta and cephalad to the splenic flexure level, freeing the left colon from the 
anterior surface of the kidney (Fig. 8.2). 

• An incision is made on the peritoneal attachments of the splenic flexure using the finger 
as a guide, incising lateral to medial to release the splenic fl.exw:e from the undersurface 
of the tip of the spleen, the lateral aspect of the abdominal cavity, and the anterior 
surface of the kidney. The tip of the spleen is freed from the splenic flexure, releasing 
the multiple congenital adhesions and incising the omental attachment to release the 
splenic flaxure toward the midline (Fig. 8.3). The attachments of the splanic O.exure to 

the undersurface of the tail of the pancreas and the reb:operitoneum are incised all the 
way to the midline toward the duodenum at the ligament of Ti'eitz. 

• The omental attachments to the anterior surface of the transverse colon are incised 
releasing the splanic O.exure from the left upper quadrant The omental attachments 
to the transverse colon are incised all the way to the middle of the transverse colon 
or to the right colon itself (Fig. 8.4). 

Figur• 8.2 Using blunt dissection, 
pull tha laft colon masarmny away 
from rutroparitonaum toward aorta. 

Figure 8.3 Release lateral attach
menbl of splenic flexure antErior 
to left kidney. 
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Figur• 8A Release omentum from 
antimasantaric surface of trans· 
verse colon all tha way to right 

Figur• 8.5 Tha IMV is identified at 
tha laval of tha ligament ofTreitz 
at the base of the mesentery of 
tha left colon above a window of 
clear peritoneum along the ante· 
rior surface of tha aorta. 

• The left colon is lifted from the abdomen and is pulled to the patient's left, exposing 
the medial aspect of the left colon mesentery over the aorta. The inferior mesenteric 
artery is encountered at the level of the aorta just above the bifurcation of the common 
iliac artery. The inferior mesenteric vein (IMV) is identified at the level of the ligament 
of Treitz at the base of the mesentery of the left colon above a window of clear peri
toneum along the anterior surface of the aorta (Fig. 8.5). The inferior mesenteric artery 
and vein are isolated at their origins and divided between ties. 

• The left colon is sb:etched all the way to the pelvis bringing the splenic O.exure to near 
the pelvic brim. This allows the left colon to be evaluated for point of b:ansection, 
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removing adequate proximal and distal margins for the lesion. A purse-string instru
ment is UBad to place a purse string, or a hand-sawn purse string is placed at the site 
of transaction after dividing the mesenteric vassals. The purse string is placed so that 
adequate blood supply is available and there is no tension or twist (Fig. 8.6). 

• For a stapled circular anastomosis, the circular stapler anvil and shaft are secured in 
the proximal pUl'8a string and reinforced with ties as needed to complete the donut 
around the base of the shaft of the stapling instrument head. 

• The sigmoid or rectum is transected at the level of the sacral promontory using either 
a linear cutter stapler or a transversa linear stapler to create the transversa staple line. 
The circular stapler itself is than introduced through the anal canal to the level of the 
transverse staple line and the post is inserted and extended through the :midportion 
of the rectal stump at the mid portion of the transverse staple line. 

• The left colon is brought into the pelvis without twist. The stapler is than reconnected 
and closed under direct vision maintaining good orientation with the mesentery of 
the left colon directed posteriorly (Fig. 8.7). 

Figur• l.fi Place a purse string on 
the proximal aspect of the proxi· 
mal margin and transect the 
bowel between purse strings and 
clamp. 

Figure 1.7 Reconnect the stapler 
end create e double-stapled 
end-to-end circular anastomosis. 
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• The anastomosis can be checked by insuftlating air through a rigid proctoscope, with 
the bowel proximal to the stapled anastomosis occluded and the pelvis filled with 
saline, to create an underwater test. Any bubbles seen would indicate a leak. at the 
staple line and should be oversewn with Lembert sutures of a-o absorbable suture. 

• The abdomen is then closed after irrigation and returning the small bowel in a gentle 
S-shaped curves and covering them with adhesion barrier. 

POSTOPERATIVE MANAGEMENT 

• Patients are ambulated early. 
• IV fiuid replacement maintains a urine output of greater than 30 ml/hour. 
• Nasogastric decompression is not required unless the patient becomes nauseated. 

Within 24-48 hours most patients will tolerate clear liquids and the diet can be 
advanced as tolerated. 

• Patients should be given 24 hours of prophylactic antibiotic coverage, incentive 
spirometry, DVT prophylaxis, and encouraged to ambulate as much as possible during 
the early time period. 

• Usual hospital stay after an open left colectomy is 4-5 days, or less when placed on 
a fast-tracldng post-op regimen. 

• Post-op analgesia is usually managed with patient-controlled analgesia followed by 
switch to oral analgesics. 

) COMPLICATIONS 

• The most feared complication is the anastomotic leak. The anticipated leak. rate for a 
routine left and sigmoid colectomy with colorectal anastomosis is less than 4o/o. The 
anastomotic leak can be managed conservatively with percutaneous drainage of fiuid 
collection if it is walled off and contained. Only when there is frank. peritonitis and 
diffuse fecal contamination, reexploration and takedown of the anastomosis and end 
colostomy are required. 

• Deep venous thrombosis should only occur in less than 1 o/o of patients if the patient 
received mechanical and chemoprophylaxis during the operation. However, height
ened awareness of the possibility of lower extremity DVT and pulmonary embolism 
will usually prevent death. Early anticoagulation with either Enoxaparin or Heparin 
will allow dissolution of the clot by autothrombolysis. Only if the patient continues 
to throw clots would an inferior vena cava filter become necessary. 

• Surgical site infection will be a more common complication. Because the open left 
colectomy is a contaminated of clean contaminated case, a wound in.fection can be 
expected in up to 8% of patients. Strict attention to avoidance of spillage and wound 
protection can theoretically reduce the contamination of the surgical site. Local man
agement of the wound is essential with opening and packing or placement of vacuum
assisted therapy if a deep subcutaneous wound in.fection occurs. 

• Urinary tract infections (liTis) are a side effect of a long-term indwelling bladder 
catheter. For this reason, early removal of the catheter after close monitoring of fiuid 
status is no longer needed to prevent UTI. Recognition of ureteral injury may be 
facilitated by observation of a drain left in the pelvis. Should the volume increase 
rapidly, a creatinine level can be obtained on the drainage. A fiuid creatinine level 
that is higher than the serum creatinine level would indicate a leak from the urinary 
tract itself into the abdomen, such as caused by ureteral injury or bladder injury. 

• In-hospital pneumonia after abdaminalsw:gery can almost entirely be avoided by encour
aging a routine and barometer use and early ambulation. Patients who smoked heavily 
all of their life succumb to the inevitable atelectasis and may develop pneumonia. 

Postoperative ileus is not uncommon after an open operation. Even so, the patient 
can be treated without a nasogasb:ic tuba and can undergo an early trial of liquids after 
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surgery. However, if the patient becomes nauseated and does not respond to intravenous 
antiemetics, the patient should be placed on bowel rest and a nasogastric tuba consid
ered. ileus can be expected in 10-25% of patients. 

3 RESULTS 

The use of lateral to medial left colectomy should still be considered the standard of 
care because of the known anatomic relationships and the ability to develop avascular 
planes and perform anatomic resection of the left colon and sigmoid. The usa of the 
lateral to medical approach makes wedge resection or small segmental resection unnec
essary because the anatomic relationships are well seen and a colorectal anastomosis 
can be accomplished without compromising on cure, especially in cancer casas. Local 
recurrence after a lateral to medial left colectomy for a Stage I through m colon cancer 
should be less than 1 o/o. Wide resection of the lymphatics and removal of all adherent 
retroperitoneal or abdominal wall tissues should remove all possibility of local recur
ranee. The most common causa of local recurrence then is lymphatic spread to adjacent 
periaortic lymph node change. 

~ CONCLUSION 

The usa of an open to lateral medical left colectomy should be the basic approach to 
left-sided colonic disease. Any surgeon performing laparoscopic or robotic resection 
should be capable of performing an open lateral to medical left colectomy exposing 
known avascular anatomic planes and transacting vessels at their origin. A low rate of 
complications and good long-term outcomes should be possible in these patients. 

Suggested Readings 
Adachi Y, Sato K, Kekisako K, at al. Quality of life after laparo

scopic or opan colome :resection for c&llcer. Hepatoga6troenter
ology 2003;50(53):1348-51. 

Seitz G, Seitz EM, Kuparek MS, et al. Long-term quallty-of-Ufe after 
open and Iaparoscopfc sigmoid colectomy. Surg Laparosc 
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g Laparoscopic Medial-to
Lateral 
Jonathan Efron and Michael J. Stamos 

~ INDICATIONS 

The indications for laparoscopic left colectomy performed either by a medial-to-lateral 
approach or a lateral-to-medial dissection are diverse, including both malignant and 
benign conditions. Harly in the history of laparoscopic colectomy, controversy existed 
as to the safety and feasibility of laparoscopic colectomy for cancer. This was secondary 
to early recurrence rates, primarily port site recurrences, which surgeons feared may be 
secondary to the technical aspects of laparoscopic colectomy, such as the pneumoperi
toneum. Several prospective, randomized trials, however, have demonstrated equiva
lent recurrence and long-term survival rates between laparoscopic and open colectomies 
performed for cancer (1-3). Currently, malignancy is considered an optimal indication 
for laparoscopic colectomies. Some relative contraindications for performing a laparo
scopic colectomy for cancer include T4 cancers with extensive involvement of other 
abdominal organs, or tumors that are greater than 8 em in diameter. 

Most banign conditions also land themselves to laparoscopic resection by a medial
to-lateral approach. These reasons include diverticulitis, inflammatory bowel disease, 
and polyps. In complicated diverticulitis or Crohn's disease with an associated perico
lonic abscess, the medial approach may allow early idanti.fi.cation of the ureter and iliac 
vessels, allowing for a safer lateral dissection in the inflamed tissue. Conversely, if the 
intestinal mesentery is significantly thickened from Crohn's disease, approaching the 
dissection laterally may avoid injuring the mesentery preventing excess bleeding or the 
formation of a mesenteric hematoma. Dividing thickened Crohn's mesantery is difficult 
with either vessel sealing devices or intracorporealstaplers and this may limit the abil
ity of the surgeon to perform a medial-to-lateral dissection as division of the inferior 
mesenteric vessels may not be possible. Similarly, conditions such as sigmoid volvulus 
and rectal prolapse generally require minimal sigmoid mobilization and therefore are 
not well served by a medial-to-lateral approach with high ligation of the inferior 
mesenteric vessels. 

When approaching a laparoscopic colectomy, standardizing the surgical technique 
helps to facilitate the operation. Standardization facilitates the procedure, allowing it to 
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be performed in a quick and efficient manner, decreases surgeon frustration, and decreases 
operative time. Each step must have specific targets and those targets should be reached 
in a timely fashion. If the surgeon is not meeting those goals and the operation is failing 
to progress, early conversion is advocated and may reduce the risk of intraoperative 
complications. Just as standardization facilitates performing the procedure, instituting 
standardized preoperative and postoperative care pathways have shown to be safe and 
cost effective, reducing length of stay and decreasing hospital costs (3-6). 

U PREOPERATIVE PLANNING 

Preoperative preparation prior to laparoscopic colectomy includes ensuring that the 
patient's medical com01:biditias are wall controlled and that he or she is an acceptable 
candidate for surgery. Preoperative teaching of the patient and family should include 
instructions on the patient's postoperative responsibilities. These include early eating 
and ambulation, use of incentive spirometers, and expectations for early discharge. 
Implementing a fast-track protocol reduces hospital length of stay with similar morbid
ity and low readmission rates to patients treated off protocol (7-9). 

Bowel preparation is a controversial practice for left colectomy that may still be 
initiated. Multiple prospective randomized studies have been performed examining the 
outcome of elective colonic resections with and without bowel preparation. Most 
authors have shown no difference in complication rates between the two groups, includ
ing anastomotic leak rates, whereas some investigators have shown a higher rate of 
wound infections in the patients who have received a bowel preparation (10,11). Recent 
large studies have again failed to show the necessity of routine bowel preparation 
(12-14). Patients who may require intraoperative colonoscopy for localization of polyps 
or tumors during the surgery will require mechanical bowel preparation. It is also the 
practice of the authors to prepare the patients with a mechanical bowel preparation if 
proximal fecal diversion is planned after completing the colectomy and anastomosis. If 
no mechanical oral preparation is used for a laparoscopic left colectomy, the patient 
should perform two disposable phosphate enemas before entering the operating room 
to allow unimpeded transanal passage of a circular stapler. 

Final preoperative preparation includes instillation of intravenous antibiotics and 
administration of subcutaneous heparin. Sequential compression stockings should also 
be used. Placement of an epidural catheter is advocated by some surgeons for postop
erative pain management to limit postoperative narcotic intake and to enhance recovery. 
Epidural placement should be performed in the preoperative area in addition to ensuring 
that adequate intravenous access is obtained prior to positioning the patient in the oper
ating room as both arms will be tucked at the patient's side during the operation. Keep
ing the patient warm in the preoperative area will help maintain core body temperature 
during the procedure. 

Procedure 

Preparation for the operation continues upon entry to the operating room. After placement 
of intravenous lines and epidural catheter if utilized, the patient is then induced under 
general anesthesia. The patient is placed in the modified lithotomy position with carefully 
padded Allen stirrups and with thigh high sequential compression stockings utilized. 
Positioning of the patient in the operating room should include tucking of the right (or 
both) arm(s) by the patient's side to allow full access to that side of the patient, since the 
conduct of the operation has the operating surgeon and assistant standing on the right side 
and also intermittently betwee:n the legs to facilitate splenic flexure mobilization. 

The monitors should be positioned so that they are available near the left shoulder 
of the patient as well as the left hip area for maximal viewing capability of this multi
quadrant operation. The patient needs to be not only carefully padded to avoid any 
pressure injuries, but also carefully secured to the bed to allow extreme positioning 
changes during the operation. In particular, steep Ti'endelenburg position is utilized and 
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the retroperitoneum. The artery is then divided either utilizing a bipolar energy device 
or other techniques including clips and/or staples. The vain can be divided at the same 
time or individually at this same location, or in the case of a planned low anastomosis, 
the vein may be preferentially divided at the level of the pancreas at a later time. 

The IMA division allows free mobility of the mesosigmoid off the retroperitoneum 
so that dissection can continua in this medial-lateral plana all the way to the posterior
lateral edge of the sigmoid and than up behind the descending colon. The dissection 
continues in this plane both cranially and caudally deep into the pelvis. Upon comple
tion of this dissection, the colon is then grasped on its medial aspect and lateral incision 
of the peritoneal attachments is commenced usually using sharp dissection technique 
with a scissor. Typically, the retroperitoneum behind the lateral aspect of the sigmoid 
and descending colon is stained a purplish color, which is useful to identify the correct 
tissue plana. This staining is from the previous medial-lateral retroperitoneal dissection. 
This lateral incision is continued both cranially including the splenic flexure and cau
dally down into the true pelvis. The proximal line of resection is then selected based 
largely on the mesenteric blood supply and location of pathology (e.g., tumor), but may 
also be determined by the quality of the sigmoid colon and the presence or absence of 
previous radiation therapy. In a case of diverticular disease affecting the sigmoid colon 
or in the face of previous radiation therapy, the authors prefer a descending colon to 
rectal anastomosis. This obviously may affect the degree of splenic flexure mobilization 
necessary to result in a tension-free anastomosis. 

Splenic flexure mobilization begins by putting the patient into a slight reverse 
Trendalanburg position with left side elevated. The omentum is grasped and elevated 
cranially to identify the transversa colon and then the splenic flexure is mobilized 
either by a continuation of the lateral approach as would commonly be done with an 
open operation, or with a medial-lateral approach starting from the lesser sac entered 
by a tissue plana identified between the omentum and the transversa colon and then 
extended over laterally from that direction. Alternatively, the splenic flexure can be 
mobilized from posterior by going into the retroperitoneal tissue plane behind the 
mesocolon extending up towards the spleen. This maneuver is utilized only infre
quently but can be quite useful, but mandates the usa of a 45-dagrea angled or flexible 
tip laparoscope. 

Once the splenic flexure is fully mobilized, the proximal site of planned resection 
is grasped and brought down into the pelvis to insure that there is adequate mobility 
for a tension-free anastomosis at the distal planned line of resection. If mobility is not 
adequate, it may require further division of the inferior mesenteric vein at the level of 
the pancreas, if not already conducted. 

At this point the patient is placed back into Tiandalanburg position and the distal 
line of resection is then chosen, either based on anatomic landmarks or on endoscopic 
confirmation in the case of a neoplasm. Tattooing is of soma value but cannot be fully 
relied on because of the nonspecificity of the exact location when dealing with rectal 
neoplasms and anticipated margins of 2 em or even less. The authors strongly prefer 
C02 insuJllation for their intraoperative colonoscopy for localization and confirmation 
of margins to avoid troubling colonic dilation, which can impair the conduct of the 
remainder of the operation. 

POSTOPERATIVE MANAGEMENT 

While every patient is different and has specific needs, standardization of postoperative 
management is possible, and as mentioned above, decreases length of stay and may 
enhance patient satisfaction. Preoperative education of the patient is essential. This 
preoperative teaching is easily performed with supplementary booklets or videos and 
should be part of the patient's preoperative preparation. Education of the nursing staff 
caring for the patient is also required. 

Many of the practices implemented in fast-track protocols aim to decrease postop
erative ileus. With rapid recovery of gastrointestinal function, patients can transition to 
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Laxatives and Lidocaine 

Several medications have shown some promise with respect to preventing postoperative 
ileus, but there is still little objective evidence that they are beneficial. Oral laxatives 
have shown some benefit in primary studies, but no randomized data are available to 
confirm their effectiveness (15). Similarly, prokinetic drugs such as metoclopramide 
have never been shown to decrease the time of postoperative ileus. 

The effects of intravenous lidocaine on postoperative ileus, however, have been 
studied in several randomized prospective trials. Marret et al. (25) recently performed 
a meta-analysis on eight prospective, double-blinded, randomized controlled trials that 
included a total of 161 patients receiving lidocaine and 159 controls. These studies 
demonstrated a significant benefit from the lidocaine with a reduction in the duration 
of the ileus, decreased length of stay, and improved pain scores. The authors conclude 
that intravenous lidocaine, initiated during surgery and continued postoperatively 
improves patient rehabilitation and decreases length of stay. 

Countering the Systemic Effects of Narcotics 

The systemic effects of opioids are well known to prolong postoperative ileus. There 
are currently two strategies for decreasing these systemic effects. One is to decrease the 
overall need for peripherally administered narcotics by utilizing anti-inflammatory 
medications or by utilizing some of the methods already discussed, such as local epi
dural catheters and intravenous administration of lidocaine. The other is by the admin
istration of mu-opioid receptor antagonists, alvimopan being the currently available oral 
agent in this class of medication. The use of nonsteroidals, such as ketorolac, has been 
shown to decrease opioid requirements along with postoperative nausea and vomiting 
(26). There does not seem to be an increased risk of postoperative bleeding associated 
with the use of ketorolac (27); however, care should be taken in administering the drug 
to patients with renal insufficiency. 

Local anesthetic preperitoneal pain pumps have been shown to decrease narcotic 
requirements and improve overall pain control; however, there is no clear data on reduc
tion of postoperative ileus. Beaussier et al. (28) have shown a reduction in the length of 
stay with decreased narcotic requirements and improved pain control with a 48 hour 
preperitoneal pain pump administering local anesthetic in a randomized, double-blinded 
study in patients undergoing colonic resection. This method does appear safe and effec
tive; however, the risk of increased wound infections in patients undergoing colectomy 
and placement of a preperitoneal pump remains to be clearly identified. 

The safety and efficacy of the peripherally acting mu-opioid receptor antagonists 
have been examined in six large placebo controlled trials. The available products are 
the orally administered alvimopan or the systemically administered methylnaltrexone. 
Phase III studies on alvimopan have clearly shown that a dose of 12 mg initiated and 
continued postoperatively decreases postoperative ileus by 12-18 hours as compared 
to controls, and enhances gastrointestinal (GI) recovery in various patient populations 
(29,30). While a 12-18 hour reduction in time to GI function does not seem awe inspir
ing, these same studies have shown a significant reduction in the postoperative ileus 
related morbidity (having to treat 12 patients to reduce morbidity in one), including 
significantly reducing the need for NG tube insertion, reduction in prolonged hospital 
stay as a consequence of postoperative ileus, and a significant reduction in the readmis
sion rates for postoperative ileus (1). The most recently published data by Ludwig et al. 
demonstrated that alvimopan significantly reduced hospital length of stay by 1.4 days, 
and enhanced GI recovery in patients who were incorporated into a standardized GI 
recovery plan (30). 

The benefit of alvimopan has been clearly shown in multiple randomized trials 
and the drug has been approved for widespread use by the Federal Drug Administra
tion (FDA), however, more data is needed to clearly define if alvimopan accelerates 
postoperative GI function and reduces length of stay as compared to standardized 
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10 Laparoscopic Lateral
to-Medial 
Morris E. Franklin Jr. Guillermo Portillo. and Karla Russek 

Introduction 
A laparoscopic approach to colon resection has been quoted as showing numerous 
advantages when compared to similar open procedures including less postoperative 
pain, reduced ileus, reduced immunosuppression, decreased length of hospital stay, 
improved cosmesis, and earlier return to normal activities. Numerous reports have 
shown equal or better survival in cancer patients when a laparoscopic approach is 
utilized. 

Several options of performing laparoscopic colon surgery have been developed, but 
according to the authors there are three currently accepted techniques. Laparoscopically 
assisted, in which the dissection is completed all through a laparoscopic approach, but 
the specimen is extracted by way of an incision, with an extracorporeal anastomosis 
subsequently performed. 

Laparoscopically hand-assisted, where the dissection is hand aided and the speci
men is extracted by the hand port or an incision. 

Laparoscopic, where all of the dissection, vascular control, bowl resection, and 
anastomosis are laparoscopically performed, with the specimen being extracted through 
natural orifices such as the anus or vagina. According to the editors, the laparoscopic 
approach also includes specimen delivery through either the abdominal wall or a peri
neal incision. 

The authors' preferred method is the totally intracorporeal technique, suitable for 
left colon resections, including partial resections, sigmoid, and low anterior resections, 
which may be used in a large number of patients. In cases of right colon resection a 
totally intracorporeal anastomosis is preferable with a small muscle splitting incision 
or vaginal extraction. 

These techniques allow a more anatomical and physiologic resection. It is well 
known that surgical trauma modifies and modulates the immunological response; 
therefore, minimizing trauma to the abdominal wall may enhance the recovery of the 
patient. We have seen a faster recovery and a diminished number of complications 
compared to published reports with laparoscopically assisted and hand-assisted lapar
oscopic surgery. 
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The purpose of this chapter is to demonstrate and discuss the technical tips that 
the authors have found to be beneficial in the performance of laparoscopic colorectal 
surgery. 

t!) INDICATIONS AND PATIENT SELECTION 

Results from randomized prospective trials have proven that the laparoscopic method, 
in experianced hands, yields results that are at least equivalant, from an oncologic 
perspective, to traditional open methods. A laparoscopic approach has become the 
preferred method for performing colectomy for all benign and malignant conditions. 

Accurate preoperative tumor localization is an important consideration when plan
ning a successfullaparoscopic colectomy for malignancy. Patients can undergo colon
oscopy, when possible, the day prior to surgery, obviating the need for two separate 
bowel preparations: the lesion can be marked with tattoo ink. At the time of surgery, 
the air that was insufflated during colonoscopy will have bean evacuated, thus colonic 
distension should not pose a problem during the procedure. While andoscopic localiza
tion of right-sided tumors may be ascertained if the lesion is visualized within sight of 
the ileocecal valve, there is no comparable landmark when dealing with transverse 
colon or left-sided lesions. 

India ink and other nonchemically carbon-based inks are the most common agents 
used. Intraoperative colonoscopy should be performed if the tattoo cannot be seen or if 
the surgeon is not confident with the localization as is described elsewhere in this 
chapter. Pre operative barium anema can also be extremely useful in localization of 
specific lesions and is used routinely in our practice. 

\9 SURGERY 

Port Placement 
Pneumoperitoneum is achieved by a Veress needle placed in the right side, right upper 
quadrant, right mid flank. outside of rectus sheath. Thare are many d:iffarent port site 
arrangements utilized for laparoscopic left and sigmoid colectomy. The patient's body 
mass index and abdominal breadth should be taken into consideration when choosing 
port locations: target quadrants should be identified and the ports placed to assure 
adequate access. When placing the right lowar quadrant port to accommodate the ando
scopic stapler, the surgeon must considar the angle that the stapler will achieve coming 
across the rectosigmoid. Similarly, instruments introduced through the left-sided port(s) 
should reach to the splenic flexure and also allow retraction of the sigmoid colon 
mesentery deep in the pelvis. As with othar advanced laparoscopic procedures, working 
ports should be triangulated to the operative field to avoid sword fighting of the instru
ments and to accommodate two-handed dissection. 

Depending on the availability of and the need for a second assistant to hold the 
laparoscope, a 4-port or a 5-port setup is utilized. Once port placement is completed, 
the operation commences. 

Surgical Technique 

The initial maneuver is mobilization of the sigmoid and visualization of the left ureter. 
In the lateral-to-medial approach, the peritoneum is first incised with a steady dissec
tion of the sigmoid colon and the high portion of the rectum toward a medial direction, 
with care taken to avoid injury to the external iliac artery, vain, and nerves. Mobiliza
tion of the sigmoid should be performed until the ureter is identified and the perito
neum has been incised to the level of middle hemorrhoidal vessels. If the vessels can 
be readily identified on the left they can be ligated. It is important to remember that 
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and the stapler spike brought through the closed rectum. The head and anvil of the 
stapler can be joined and the anastomosis completed. It is strongly recommended that 
the tissue between the head and the anvil of the stapler be carefully inspected to ensure 
that adjacent tissue such as fallopian tube or ureter has not been incorporated into the 
staple line. 

If a totally intracorporaal anastomosis technique is to be used, the anvil should be 
introduced through the rectum either on the head of the stapler or on a separate introdu~ 
ing device. The anvil can be stored in the right or left iliac fossa for subsequent insertion 
into the proximal colon and the distal rectum can be stapled with an Endo-GIA 60 or 
similar stapling device. The anvil can now be inserted into the proximal portion of the 
colon and a second line of staples applied across the open end with subsequent protrusion 
and extraction of the point of the anvil through the staple line or adjacent to the staple 
line. Care should be taken using this technique to avoid losing the anvil in the proximal 
colon. The Iaparoscopic bulldog Glassman clamp works very well for this procedure. A 
secondary technique is that of application of prettied loop preferably of a strong suture 
such as (polydio:xanone) suture (PDS), around the anvil again insuring an adequate rim of 
tissue. Excising all redundant tissue affords a good mechanical working of the stapler. 

After securing the anvil in the proximal colon and bringing it into the pelvis, the 
two parts are joined. Again care is taken to circumferantially inspect the staple line to 
ensure that additional extraneous tissue is present After firing, the stapler is removed, 
and a colonoscopy is performed exerting pressure into the rectum to test the anastomo
sis and directly visualize the anastomosis internally. Most leaks can be controlled with 
a simple suture: however, a protective ileostomy can be performed and brought out 
through a 10-mm trocar site if there is any doubt to the integrity of the anastomosis. 

A drain is not routinely left in the pelvis, but the entire area is irrigated with saline, 
as well as 3.5% betadine solution in the case of carcinoma. All ports are then irrigated 
with the dilute betadine solution as well. The trocar sites are individually closed with 
o Vicryl using a suture passer (Cartel'-Thomason® [Louisville Laboratories Inc., Louis
ville, KY. USA]). The abdominal cavity and pelvis are then irrigated with same solution 
and completely suctioned before finishing the procedure. 

POSTOPERATIVE MANAGEMENT 

We use standard agents in the postoperative period including perioperative antibiotics 
that cover colon flora such as cefotaxime, metronidazole, or cefepim.e. Intravenous fluid 
is required to maintain urine output of 1 ml/kg/hr. A nasogastric tube may or not be left 
in place depending on the manipulation of the bowel. number of adhesions, length of 
the surgery, age of the patient, and other factors. Additional medications include anal
gesia in an amount to maintain good pain control as well as medication for the undesir
able postoperative nausea. Other preoperative medications such as antihypertensives 
and diabetic and cardiac medications are continued in the postoperative period. 

We recommend waiting at least 6 hours to start oral intake, but in elderly patients 
the waiting time may extend to 12 hours, however, most patients will tolerate clear 
liquids the next day. The indication for a full diet is passage of gas or stool. 

The patient's progress determines the disposition of the patient: the requisites for 
a satisfactory discharge include the patient being able to tolerate a solid food diet and 
regular bowel movements, well controlled comorbidities afebrile for at least 24 hours, 
satisfactory ambulation and pain control, healing wounds clean. All drains should also 
be removed. In the authors' experience, this time period averages 3.5 days in patients 
less than 50 years of age and 5.5 days in patients over 50 years of age for most colon 
surgeries. 

'liming for return to normal activity is loosely determined depending on the indi
vidual practitioner. Most of the patients are able to return to normal activity within 14 
days. We do not recommend returning to work any sooner than 5-10 days after surgery 
unless the patient has a sedentary occupation. Most patients are able to tolerate return
ing to full activity and/or work within 7-10 days. Some patients who have particular 
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problems may not be able to return to work earlier than 2 weeks. Patients with very 
heavy labor-related occupations require at least 10 days to 2 weeb before they can 
return to full, unrestricted work activities. 

It is very important to advise the patients about fecal urgency and frequency: to 
help diminish this, we recommend the use of bulky or high fiber supplements. 

Laparoscopic left colon resection is a feasible and safe procedure. It should be 
performed by experienced surgeons to assure the best results. It is important to recog
nize the different anatomical aspects it presents compared to open surgery. 

~ RESULTS 

Left colon: Totally lntracorporeal Anastomosis Results 

From January 1996 to December 31, 2006, 1,063laparoscopic colon resections involving 
left colon, sigmoid, or rectum were performed at the Texas Endosurgery Institute, end 
prospectively analyzed. 

Six hundred and four laparoscopic left-colon resections were completed with 
transanal specimen extraction (62o/o). The average operating time was 152 minutes for 
transanalextraction and 170 minutes for thelaparoscopically assisted group. The aver
age estimated blood loss was 94 cc for transanal extraction, but was 204 cc for the 
laparoscopically assisted group. Anastomotic leak occurred once in the transanal extrac
tion group and seven times in thelaparoscopically assisted group (P = 0.01). Abdominal 
abscess requiring intervention occurred once in the transanal extraction group and four 
times in the laparoscopically assisted group (P > 0.05). Inc:isional hernia was noted once 
in the transanal extraction group and six times in the laparoscopically assisted group 
(P = 0.01). Postoperative wound infections occurred once in the transanal extraction 
group and six times in the laperoscopically assisted group (P = 0.01). No permanent 
incontinence was observed, although transient incontinence was noted in 14 of the 664 
patients in the transanal extraction group (2%) but in none of did not occur in the 
laparoscopically assisted group (P= 0.01). Transanalextraction was associated with less 
blood loss and a shorter operative time. 
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11 Robotic Left Colon 
and Rectal Resection 
Leela M. Prasad and Slawomir Marecik 

~ INDICATIONS/CONTRAINDICATIONS 

Since the first laparoscopic cholecystectomy in the United States in 1988, the evolution 
of surgical technique has seen a minimally invasive revolution! Laparoscopic surgery 
is now accepted as a standard of care for colonic resections and is being increasingly 
offered to patients requiring a rectal resection. Despite its widespread use, laparoscopic 
surgery poses significant technical challenges to the colorectalsurgeon. This is probably 
why the majority of colorectal procedures in the United States are still being performed 
through the traditional open approach. 

The technical advantages of the Da VincilliP Robotic system (Intuitive Swgical, Sun
nyvale, CA, USA) with true three-dimensional imaging, tremor filtration, a stable camera 
platform, and endowristed movements have attempted to overcome the technical limita
tions of current laparoscopic instrumentation. These advantages have the potential to 
benefit patients in terms of possible better oncological and functional outcomes. The sur
geon also stands to benefit from the improved ergonomics of the robot that can now avoid 
the abnormal posturing and hand configuration associated with laparoscopic surgery. 

Right at the outset, it should be mentioned that robotics in surgery is a new tech
nology, and the experience with its use in colorectal surgery is probably less, as com
pared to its uae in other surgical fields. At the same time different groups working 
independently have confirmed the safety and feasibility of robotic assistance in a 
number of colorectal procedures. At present, there exist a number of colorectal applica
tions of the robot, each with its unique cart position and port placement This presents 
a number of options to the colorectal surgeon to suit various patient populations and 
tumor locations. The purpose of this chapter is to present under one head the various 
options for robotic assistance in left colon and rectal resections. 

It is presumed that the reader is familiar with the parts and setup of the Da Vinci 
robot, and is proficient with its basic positioning and functioning. This chapter focuses 
on elaborating the specific cart positions, port placements, and surgical steps essential 
for robot-assisted left colon resections. As there is no substitute for mentored surgical 
training, a study of the surgical techniques presented here probably requires initial 
mentoring fur the colorectal surgeon new to robotic technology. 
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In an attempt to present systematically to the reader the different surgical techniques, 
the left colon and rectum have been addressed in different chapters. Quite often, resection 
of the left colon involves mobilization of the upper rectum and a rectal resection always 
requires mobilization of the left colon to some extent. To maintain some degree of conti
nuity and to enable a comprehensive presentation of the principles of robotic colorectal 
surgery, some details of robotic rectal dissection have been included here as well. 

Finally, it should be appreciated that robotic technology as a whole is rapidly evolv
ing. The Da Vinci Robot itself is in its second version with longer and more maneuver
able arms, better ergonomics, and high definition imaging. It is possible that as robotic 
technology evolves, the techniques presented here might give way to new and better 
applications of the robot. The need for more precise and ergonomic surgical instruments 
constantly drives technology to develop better and more efficient tools. It is important 
to always keep in perspective the primary goal, that is, a better and safer patient care, 
when evaluating and using these new technologies. 

Robot-Assisted Surgical Options 

A significant limitation of the robotic system is its restricted surgical field for a given 
cart position. This enables a precise dissection in one quadrant of the abdomen while 
limiting access to another without shifting the robotic cart. Every change in robotic 
cart position requires a complete undocking of the robot, moving the cart to a new 
position and redocking the robot in the required position. This significantly adds to 
the operating time. 

A colon or rectal resection involves a precise dissection of the tumor/diseased area 
and a sufficient mobilization of the remaining colon to achieve a tension-free anasto
mosis. This therefore expands the working surgical field to include a number of 
abdominal quadrants. As the Da Vinci Robot has a limited access with one cart posi
tion, a number of different options have been proposed for the optimal use of the robot 
in a left colon/rectal resection. Options vary from using the robot in one position to 
shifting the robotic cart three times during a single procedure. To limit the number of 
changes in cart position, attempts have to be made to restrict the use of the robot for 
a part of the procedure or to tailor the use of the robot according to the patient's habi
tus, tumor location or colonic anatomy. All the feasible options of robot-assisted left 
colon/rectal resection have been presented in this chapter. The final choice on the 
extent of robotic assistance and the number of cart positions should ideally be made 
on an individual basis. 

The Laparoscopic-Robotic ·Hybrid Procedure· 

The maximal advantage of the robotic system is probably best appreciated in the rectal 
dissection. The deep retraction along with the precise dissection required to achieve an 
intact mesorectal envelope while preserving the autonomic nerves is probably what 
makes a laparoscopic rectal excision for cancer particularly challenging. This technical 
challenge is more appreciated in the obese, male pelvis, when resecting the mid or low 
rectal lesion. It is here that the advanced dexterity of the robotic system probably has 
the potential to offer the greatest benefit. 

A rectal resection for cancer requires a total mesorectal excision along with the 
mobilization of the descending colon, with or without the splenic flexure in order to 
achieve a tension-free anastomosis. Unlike laparoscopic rectal dissection, laparoscopic 
mobilization of the descending colon is fairly easily accomplished. The robot could also 
be effectively used for this mobilization but would probably require a change in cart 
position. This change in cart position would be more likely when resecting a low rectal 
tumor, when operating in an obese individual or with a high-riding splenic flexure. 
These situations would probably expand the surgical field out of the range of the robotic 
instruments if the position of the robot is not changed. 

Taking the "best from both worlds" as it were, a hybrid technique using laparoscopy 
for the left colon mobilization and the robot for the rectal dissection has been suggested. 
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This maximizes the advantage of the robot where it is most beneficial, that is, the rectal 
dissection and overcomes ita limitation of a restricted access by using laparoscopic 
technique for the descending colon mobilization. 

The extent of colonic mobilization is largely determined by the level of the lesion 
and the redundancy of the sigmoid colon. The need for splenic tlexure mobilization is 
often appreciated onc.e the descending colon is completely mobilized. Using laparos
copy for the left colon mobilization provides the flexibility to mobilize a length of colon 
required to achieve a tension-free anastomosis, which is the main objective. Using the 
robot for the entire procedure would most likely require more than one cart position if 
a high-riding splenic flexure and a low rectal lesion have to be addressed during the 
same procedure. Eliminating the increased time for changing robotic cart positions is 
an advantage of the hybrid procedure. 

Options lor Robot·Auisted Left Colon/Rectal Dissection 

The following options have been described: 

1. Robotic left colon/sigmoid resection 
2. Robotic low anterior resection-single cart position 
3. Robotic low anterior resection-multiple cart positions 
4. Hybrid procedure Uaparoscopic left colon mobilization + robotic rectal dissection) 
5. Robotic abdominoperineal resection (APR) 

~ PREOPERATIVE PLANNING 
'--------='--

Principles of Robotic Cart Positioning 

The robotic cart is always placed on the side of dissection. This enables the robotic 
arms that arch away from the robotic cart to be directed back toward the site of dissec
tion. Based on this principle, for dissection of the left colon the cart is placed on the 
left side of the patient, and for a rectal dissection the best position for the robotic cart 
would be between the patient's legs. As an anterior resection always requires some 
mobilization of the left colon in addition to the rectal mobilization, a totally robotic 
anterior resection would theoretically require two cart positions, that is, the position 
between the legs for the rectal dissection and the robotic cart placed by the patient's 
left side for the left colon mobilization. 

Changing cart positions during the procedure adds significantly to operating time. 
This is why a position by the patient's left hip has been described to address the rectum 
as well as the left colon with the robot in one cart position. The left hip position though 
not ideal for either a rectal dissection or for a left colon mobilization, is an effuctiva 
compromise and works in a number of patients. However, in patients with a low rectal 
lesion, or with a high-riding splenic tlexure, the left hip position may not provide the 
required range of moveme.nt to the robotic arms. In such cases, shifting the robotic cart 
between the legs for the rectal dissection and to the left side or evan besides the patient's 
left arm for the splenic flexure is required. 

To summarize, there are three robotic cart positions described for the left colon and 
rectum. Table 11.1 lists these positions with the surgical access provided in each posi
tion. Figures 11.1-11.3 graphically depict these positions. 

The efficacy of different robotic cart positions also varies with the body habitus of 
the patient In a short, thin patient of low body mass index (BMI), the position by the 
left hip alone might provide adequate access to the pelvic floor as well as the splenic 
flexure. In a tall patient with a high BMI, this might not be the case and a change in 
cart position may be required for a totally robotic procedure. 

The close proximity of the left hip and left arm positions for the robotic cart makes 
it easier to sometimes move the patient about the stationary robotic cart instead of 
moving the cart about the patient. If the rectum, sigmoid, and descending colon are 

t:: .. 
A. 
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"A high-riding splenic flexure may sometimes be inaccessible in the left flank position; in these situations, the robot might have to 
be shifted to the left arm position. Dissecting a high-riding splenic flexure is probably the only indication of the left arm position. 

mobilized with the robot in the left hip position, but the robotic arms do not reach the 
splenic flexure, the robot can be undocked and the patient rotated around the station
ary robotic cart so that the robot is now by the patient's left arm. The splenic flexure 
can be easily mobilized in this position to complete the colon mobilization. This 
maneuver may save operative time. 

It is important to begin every robot-assisted procedure with a preplanned cart posi
tion or a plan to use multiple cart positions. A knowledge of the different cart positions 
and the surgical access offered by each position is essential in this planning. Careful 
consideration should be given to the patient's height, BMI, and tumor location. The first 
step in the preoperative planning of cart positions is to decide whether it is possible to 
complete the entire procedure in a particular patient with a single position of the 
robotic cart (Fig. 11.4). This is more likely to be possible in a short, thin patient with 
a high rectal lesion. As we move to the other end of the spectrum to a tall, obese patient 
with a low rectal lesion, it is more likely that a change in cart position will be required 
to complete the procedure robotically. One then has to decide whether to opt for a 
totally robotic procedure with a change in cart position, or to use the hybrid procedure, 
reserving the robot for the rectal dissection alone. 

As the greatest advantage of the robot is probably for rectal dissection, some centers 
have adopted the hybrid procedure for all anterior resections irrespective of patient fac
tors. In this procedure, the robot is used for the rectal dissection alone from a position 
between the patient's legs. This position is the most ideal for rectal mobilization. While 
the algorithm is clear at the two ends of the spectrum, there is insufficient data at this 
stage to make any recommendation for patients in between. For this group of patients, 
any of the three options of a totally robotic procedure with a single cart position, a totally 
robotic procedure with multiple cart positions, or a hybrid procedure are acceptable. 

Due to lack of data at this stage, it is premature to make any evidence-based recom
mendation on the ideal use of the robot in left colon/rectal resections. However, it has 
been our experience that the robot offers the greatest benefit for rectal dissection, which 
is best achieved with the robot placed between the patient's legs. At the time of writing 
this chapter, we use the hybrid procedure for all low anterior resections. 
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6) SURGERY 
-----

Patient Positioning 
The patient is placed on the operating table in a modified lithotomy position with the 
legs in Allen stinups and minimal fl8XW'e of the hips. The patient's arms 8I'9 placed at 
the side. We 118e a suction operated bean bag underneath the patient, which is brought 
up on either side to cradle the patient and support both upper limbs. It is important to 
place adequate padding betwean the bean bag and the patient so that there is no contact 
between the two. We 118e gel pads beneath the patient and on either side of each arm. 
Additional foam padding is provided over each shoulder. Care should be taken to ensure 
that all pressure points and bony prominences are adequately padded and protected. 

The bean bag together with the patient is fixed to the operating table with the help 
of adhesive strapping over the patient's chest. Shoulder supports, fixed to the operating 
table, are placed against the bean bag, above the shoulders. These support the patient 

Figur•11.1 Robotic cart batwaan 
tha legs. 
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Anterior superior---
iliac spine 

figur• 11.2 Robotic cart in laft hip position. 

when placed in steep Trendelenburg position. This method of immobilization and pad
ding is routine for any minimally invasive resection of the left colon/rectum and is not 
specific for robotic surgery. However, it should be noted that as the majority of the pro
cedure for a left colon resection is performed with the patient in Trendelenburg position 
with a left upward tilt, the right side of the patient needs careful attention while padding 
the pressure points. We routinely use a three-way rectal irrigation tube for a distal rectal 
washout prior to rectal transection. This is placed at the time of initial positioning. 

Operating Room Setup 

The operating team consists of the surgeon at the console, a bedside assistant, a scrub 
nurse, and a circulator. It is necessary for the bedside assistant to have experience with 
laparoscopic surgery and robotic instrumentation. It is also beneficial for the nursing 
staff to be familiar with the robotic instruments, setup, and draping. This facilitates a 
harmonious cooperation between the entire surgical team. 

The operating room setup should take into consideration the changes in robotic cart 
position expected during the procedure. A setup designed to provide the required space 
around the robotic cart will significantly increase the effi.ciency in the change in cart 
position. From Figure 11.5A it can be appreciated that the robotic cart can be moved to 
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all three described positions without changing the position of the scrub nurse. If, how
ever, a single cart position between the patient's legs is used, the operating room setup 
can be accordingly modified (Fig. 11.5B). Two additional points need to be considered 
here. First, as the assistant stands on the patient's right, there should be at least one 
monitor available on the patient's left side, preferably over the patient's left shoulder. 
Second, one of the major roles of the bedside assistant is to clean the robotic laparoscope 
and replace the scope with another lens, that is, 0 or 30 degree. It is very convenient to 
have the fluid warmer with the robotic laparoscopes at the left of the bedside assistant 
This makes the cleaning and replacement of the lens very quick. and efficient 

Instruments 

Robotic lnstn&mants 
Camera 0 and 30 degree 
Robotic hook. cautery or hot shears 
Fenestrated bipolar grasper or Maryland bipolar forceps 
Cadi~re forceps 

Figure 1U A. Robatic cart in left 
flank pollition. !continued) 



Figur•11.3 (ContinuBd) B. Robotic 
cart in left arm position. 

Figure 11.4 Preoperative planning 
of cart position. 
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ligura 11.5 A. Room setup for cart in left side position. (continued) 

Laparoscopic lnstn&mants 
Camara 0 degree 

Ports 

Long bowel grasper (1 or 2) 
Suction irrigator 
Energy device 

Electrocautery (monopolar and bipolar) 
Enseal (5 mm) or LigaSure 
Hand-assist device (optional) 

12 mm (1 or 2) 
5 mm (1 or 2) 
8-mm robotic cannulas (3 or 4) 

S1aplars 
Endo GIA, roticulator (OR TA 45 mm) 
EEA 
Automated purse string applicator (1 or 2) (optional) 
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Figur•11.5 !Continued) B. Room setup for cart in between the legs. 

Port Placement 

The pattern of port placement in robotic surgery is a little diHerent as compared to 
laparoscopic port placement on account of a few features unique to robotic surgery. The 
following factors should be taken into considaration when placing the ports. 

1. The external movement of the robotic arms is as important as the internal range of 
movement offered by the robotic instruments. An ideal port positioning provides the 
required internal range of movement without external collision. As a working principle, 
a distanw of 10 em between the ports is optimal to prevent external arm collision. 

2. All port positions should be considered on the insufil.ated abdomen. Port positions 
marked on the flat abdomen undergo lateral fanning out and superior displacement 
when the abdomen is insuftlated. The lateral displacement of the ports is bene6.cial 
in avoiding external arm collisions but the superior displacement can hinder the 
access of the robotic instruments to the deep pelvis. Ports marked without taking 
this into consideration may be displaced too superior to enable the robotic instru
ments to reach the pelvic floor. As described in the procedural details in the follow
ing text, it is better to use laparoscopic technique to create the pneumoperitoneum, 
insert the first port, and perform a diagnostic laparoscopy. The robotic ports can then 
be accurately positioned. 

3. In contrast to a traditional midline port for the camera, the 12-mm port for the 
robotic camera is frequently placed just to the right of the umbilicus. This is usually 
done when there are two ports in the left lower quadrant, and one on the right. 
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figure 11.& Port placement for left colon/sigmoid resection. 

goal is not always easily administered as the external movement of the robotic arms, 
the internal movement of the robotic instruments, and the unique pelvic anatomy in 
every case need to be considered when introducing this port. Often this requires a proc
ess of trial and error. Having a hand-assist device in the suprapubic position enables 
the suprapubic port to be adjusted as required till the optimal position is identified. 

Option 5. Robotic APR 

Robotic cart position-single position, between the patient's legs (Fig. 11.10). 
After completion of the robotic total mesorectal excision (TME), the robotic cart is 

removed and the perineal dissection is undertaken at the time of stoma creation. In 
suitable patients, an APR can also be robotically performed with the robot positioned 
at the patient's left hip. In such situations, the perineal dissection can be simultane
ously undertaken by another surgical team. 

Technique 

For a single surgical procedure, it is relatively easy to describe the exact surgical steps, 
as every instrument introduced through each port can be specified. With so many dif
ferent cart positions and port configurations for a robot-assisted left colon/rectal dissec
tion, the task of presenting a simple and succinct description of the procedure is indeed 
a difficult one. Keeping this in mind, the port configurations have been presented with 
a uniform terminology for the robotic arms: the right working arm, the left working arm, 
and the third arm. Although the port site locations might change with every cart posi
tion, the arm configuration as right, left, and third remains the same. The procedure 



Chapter 11 Robotic Left Colon and Rectal Resection 1 01 

A 

Upper Left Quadrant Set Up 

I 
I 
I 
I 
I 
I 
I • Da~nci3 

I 

Cameril 

•.tant • ~ 
"' ... "' .... "' ... ... ... 

3: 
(") 
r 

... 

3: 
(") 
r 

.... ... 
... ... 

B 

PeMcSetUp 

I • Da~nci3 

I 
I 
I 

camera 
M l8tant • I 

3: 
(") 
r-

... .... .... .... 

Da nCl a. 

3: 
(") 
r-

.... 
... 

Figura 11.1 Port placement for one cart position low anterior resection !with permission, H11/l11n M, Stllin H, Pig11ui A. Totally 
robotic low 11ntllrior flllllction with total miiiOfllc111fgxcision and sp/11nic fiiiXUfll mobiliz11tion. Surg Endosc 2009-,23:447-451). 

described in the following text uses this terminology. The reader is requested to correlate 
the procedural steps with the port configuration for each cart position by recalling the 
right working arm, the left working arm, and the third arm in each port placement. 

As the extent of bowel mobilization and resection depends on the location of the 
lesion rectum/sigmoid/descending colon, a complete mobilization of the left colon from 
splenic flexure till the pelvic floor will not be necessaJ:Y in all patients. Therefore, the 
procedural details have bean described in three steps: 

• Left colon mobilization 
• Robotic TME 
• Distal rectal transection and anastomosis 

A suitable combination of these three steps, given in the preceding text, according 
to the location of the lesion, will provide the details of the appropriate procedure. 

Robot-Assisted Left Colon Mobilization 
We prefer the medial-to-lateral approach for a robot-assisted left colon mobilization and 
this is the technique described hera. 

The first step is the creation of the pneumoperitoneum. This is done with a Verass 
needle through the port site for the robotic camera. As explained in the preceding text 
(principles of port positioning) in soma casas, the robotic camera can be placed to the 
right of the midline. As compared to the periumbilical position, it might be safer and 
easier to insert the Veress needle via a minute stab incision through the umbilical 
cicatrix. This minute incision is not seen and does not need any closure at the end of 
the procedure. 
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Figura 11.8 Port placement for multiple cart position low anterior resection. 
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The first port to be inserted is a standard laparoscopic 12-mm port for the robotic 
camera. The laparoscopic camera is then introduced through this port to perform a 
diagnostic laparoscopy as well as for the introduction of the remaining ports. As per 
the selected port site configuration, the remaining ports are introduced under direct 
visualization (refer to port placement given in the preceding text). 

The patient, who has been in supine position till now, is placed in a steep Trende
lenburg position with a right tilt An initial preparation of the surgical 6.eld by displac
ing the small bowel to the right upper quadrant and ratracting the omentum superiorly 
is necessary to enable clear visualization of the left colon. As the robot is not efficient, 
when large movements transgressing many abdominal quadrants are called for, this 
initial preparation is best laparoscopically undertaken, using a bowel grasper. This 
method makes efficient use of the robot, and considerably decreases the operative time. 
The end point of this initial preparation is to expose the descending and sigmoid colon 
and the root of the inferior mesenteric vessels. 

The robot is then brought up to the patient in the selected cart position and docked 
onto the robotic ports (refer to principles of cart positioning). The procedure is begun 
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figure 1U Port placement in hybrid procedure. 
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Hand-assist devi~ via 
small Pfannenstil incision 

with a bowel grasper in the left working arm and a cautery hook in the right working 
arm. We use a bipolar fenestrated cautery in the left working arm. This serves as a bowel 
retractor and can also be sued for accurate hemostasis. The third arm is not essential 
at this stage but can be used for additional retraction with a Cadiere forceps. The assist· 
ant uses a laparoscopic bowel grasper through the assistant port. This can be exchanged 
for a suction irrigator as required. 

The root of the sigmoid mesocolon is reb:acted anteriorly to identify the inferior 
mesenteric pedicle. The peritoneum is then incised beneath this vascular pedicle to 
enter the avascular retroperitoneal plane. The left ureter and gonadal vessels are then 
identified and refiected posteriorly. The inferior mesenteric artery is dissected to its 
origin with preservation of the sympathetic nerve plexus. The artery can then be clipped 
and divided, or divided with an appropriate energy device (or a stapler inserted through 
the assistant port.) The retroperitoneal plane is then developed in a medial-to-lateral 
fashion, mobilizing the colonic mesentery from the underlying Gerota's fascia. This 
mobilized left colon mesentery (avascular peritoneal fold) is then incised along the 
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figur• 11.10 Port placement for robotic abdominoperineal resection. 

aorta up to the level of the inferior mesenteric vein. The vein is then isolated and 
divided in a similar fashion as the artery. The last step of the descending and sigmoid 
colon mobilization is to retract the colon medially and divide the left lateral peritoneal 
reflection along the line of Toldt. 

Most often, mobilizing the splenic flexure requires shifting the patient to a reverse 
Trendelenburg position. This displaces the transverse colon inferiorly and moves the 
small bowel to the lower quadrants thus clearing the left upper quadrant. AB mentioned 
before, the robot has to be undocked (the ports have to be detached from the robotic 
arms and the arms moved away), for every change in patient position. The robotic cart, 
however, need not be moved, so this maneuver is not as time-consuming as it seems. 
Undocking the robot, changing the patient position to reverse Trendelenburg, and 
redocking the robot can be achieved in a couple of minutes. 

Splenic flexure mobilization is begun by retracting the omentum anteriorly to sus
pend the left half of the transverse colon. The right working arm still holds the cautery 
hook and the left working arm holds the bipolar forceps/bowel grasper. The omentum 
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is then detached from the transverse colon by incising the avascular plane. This maneu
ver gains access to the lesser sac. If present, the adhesions between the posterior layer 
of the gastrocolic omentum and the transversa mesocolon can be divided at this stage. 
The line of omental detachment from the transverse colon is continued to the phreno
colic ligament that is transected to connect with the line of peritoneal division in the 
left paracolic gutter. The splenic flexure is retracted medially and the remaining attach
ments are transacted. This plana eventually meets the previously dissected retroperito
neal plane to complete the mobilization. 

The mobilization described in the preceding text can usually be completed with the 
robotic cart in one position in the left flank. For the high-riding splenic flexure the robot 
may need to be repositioned by the patient's left arm. This can be quickly achieved by 
rotating the patient around the stationary robotic cart. Similarly, the mobilization of the 
upper rectum if required may need repositioning of the robotic cart by the left hip. 

RoboticTME 
The technique for creating the pneumoperitoneum and for port insertion is as described 
in the preceding text for left colon mobilization. 

It is possible to perform a robotic TME with the patient in a straight Trendalenburg 
position with no tilt. However, it is often beneficial to add a slight right tilt to facilitate 
displacement of the small bowel to the right upper quadrant Again, as per the selected 
port configuration, the ports are inserted. It is important to remember that the right 
lateral assistant port should not be placed too far above the umbilicus. This is to avoid 
the sacral promontory from obstructing the line of access of the assistant's bowel grasper 
to the pelvis. The right working arm holds the cautery hook. (or cautery shears) and the 
left working arm holds the bipolar fenestrated grasper. The third arm is vital for rectal 
dissection and holds a Cadiere forceps for retraction. 

The assistant is positioned on the right side of the patient and holds a long bowel 
grasper in the left hand and a short suction ini.gator in the right Unlike an assistant in 
laparoscopic surgery, the assistant hera has to work. with the robotic arms both outside and 
inside the patient. The best position for the assistant's right hand is underneath the robotic 
arms. This provides the best acCilss to the supraumbilical assistant's port (Fig. 11.11). 

A successful and accurate TME in any minimally invasive technique depends on 
the retraction provided. This is especially appreciated in the male pelvis and in the 
obese patient. The use of a robot with a single assistant provides five working arms (three 
robotic and two assistant) in addition to the camera at any given time (Fig. 11.12A). Prior 
to beginning of an actual dissection, the third robotic arm with the Cadiara forceps is 
positioned at the rectosigmoid junction to provide "macroretraction" (Fig. 11.12B). The 
camera in panoramic view at this stage helps in positioning the third arm. This arm is 
then fixed in this position and the camera is zoomed in to visualize only the right and 

Figure 11.11 Assistant position 
end access tD tile suprapubic 
port 
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Figur•11.12 A. Five working arms (in addition to the camera) available for total mesoractal excision ITME) are controlled by two-person team. B. 
Third robotic arm is retracting the rectosigmoid (macroretraction) opening the presacral space. C. Left working arm is providing Mmicroretraction· at 
the working plana. D. Posterior mobilization of mesorectum. (continued) 

left working arms at the point of dissection. The left working arm can then provide 
precise "microretraction" at the working plane (Fig. 11.12C). The assistant with the 
bowel grasper and the suction irrigator supplements this "microretraction." This stable 
retracting ability of the robot together with the enhanced three-dimensional visualiza
tion is the key to a precise TME. As the dissection progresses toward the pelvic floor 
the Cadiere forceps needs to be distally advanced. The camera may be zoomed out at 
periodic intervals to facilitate the repositioning of the Cadiere forceps. With the Cadiere 
forceps positioned for macroretraction, dissection is begun by incising the right leaf of 
the rectal mesentery at the level of the sacral promontory. This opens the avascular 
presacral plane. This plane is developed just outside the mesorectal envelope to avoid 
injury to the presacral venous plexus (Fig. 11.120). The left working arm retracts the 
mesorectum anteriorly, and the cautery hook in the right working arm achieves this 
sharp posterior dissection (Fig. 11.12E). As this plane is developed the hypogastric 
nerves are identified and preserved (Fig. 11.12F). The presacral avascular plane is best 
defined in the posterior midline and hence it is important to keep oneself oriented to 
the midline by the noting position of the sacral promontory. In this manner the dissec
tion is continued in the posterior midline to the pelvic floor. Once the pelvic floor is 
reached in the posterior midline, the dissection is continued toward the left curving 
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ligure11.12 (Continued) E. Posterior mobilization of mesorectum, low 
pelvic attachmentll. F. Posterior mobilization of mesorectum, patient with 
BM I at 36. G. Posterior mobilization curving to the left at the bottom at 
the pelvis. 

around the mesorectalenvelope (Fig. 11.12G). As the view of the robotic system can be 
zoomed in, very close to the line of dissection, it is possible to inadvertently carry the 
dissection too far laterally and hit the pelvic sidewall especially on the left. To avoid 
this, the camera should be zoomed out periodically to orient oneself to the sacral prom
ontory and the midline. Every time the camera is zoomed out, the position of the Cadi
ere forceps can be evaluated, and advanced down the rectum to maintain a good 
macroretraction. The next step involves division of the right lateral rectal attachments 
(Fig. 11.13A). For this the camera is zoomed out and the Cadiere forceps is positioned 
to retract the rectum anteriorly and to the left. The left working arm provides additional 
stretch on the peritoneum that is divided accurately with the cautery hook. In a deep 
pelvis, the posterior dissection may not be possible all the way to the pelvic floor with
out dividing the right rectal attachments. In such situations, early division of the upper 
right lateral rectal attachments further opens up the posterior plane of dissection (Fig. 
11.13B). In male patients, as the right lateral dissection is continued inferiorly the 
seminal vesicles come into view (Fig. 11.13C). At this point it is easier to begin the 
anterior dissection and define the Denonvilliers' fascia in the midline before proceeding 
with dissecting the rectum from the seminal vesicles and prostate. For anterior dissection, 
the third arm retracts the bladder anteriorly, providing the required traction and the left 
working arm retracts the rectum posteriorly to provide countertraction (Fig. 11.130). This 
opens up the rectovesical fold that is incised with the cautery to identify the Denonvil
liers' fascia (Fig. 11.14A-C) (ractovaginalsaptum. in females). The dissection is continued 
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Figure 11.13 A. Transection of right pararectal peritoneum, third arm is providing macroretraction, two working arms in view. B. Division at right 
lateral rectal at!Bchmerrta. C. Right seminal vesicle exposed during division of right lateral rectal attechmerrta. D. Anterior exposure: third arm is 
elevating the bladder, rectovesical peritoneal fold incised, right seminal vesicle exposed. 

just outside the Denonvilliers' fascia. This preserves the fascia on the prostate and semi
nal vesicles, minimizes bleeding, and reduces the risk of sexual dysfunction (Fig. 11.14D). 
Similarly in the female patient an accurate dissection in the avascular rectovaginal sep
tum reduces blood loss and reduces the risk of vaginal injury (Fig. 11.14E). 

The left side of the rectum is mobilized by first incising the peritoneal fold caudal 
to cephalad, as a continuation of the anterior peritoneal incision (Fig. 11.15A). Con
versely, this can be done by starting the lateral dissection at the level of the sigmoid 
fossa and proceeding distally. It is often possible to achieve a lot of the left lateral dis
section as a continuation of the posterior plane around the mesorectum. This leaves 
just a peritoneal fold on the left side that is easily incised (Fig. 11.15B). 

The final dissection at the pelvic fioor is accomplished by circumferential transec
tion of the attachments of the rectum to the levator ani muscles (Fig. 11.15C,D). 

Again, a precise positioning of the Cadiare forceps in the third arm is vital for good 
macroretraction to get good access to the pelvic fioor. The use of the bipolar forceps in 
the left working arm not only provides an eHective microretraction but also allows for 
hemostasis not controlled with the cautery hook (Fig. 11.16A-C). 

Distal Rectal Transection and Anastomosis 
In a majority of cases, the robot is only used for rectal mobilization. Distal rectal transec
tion can be achieved using a roticulating endoscopic stapler (Fig. 11.17), using standard 
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ligure11.14 A. Both seminal vesicles exposed. B. Denonvilliers' fascia 
being incised. C. Dissection continued oublide the Denonvilliers' fascia. 
D. Sufficient anterior mobilization in male, prostate exposed. E. Sufficient 
anterior mobilization in female, vagina exposed. 
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Figure 11.15 A. Incision af left pararectal peritoneal fold at the pelvic brim. B. Incision af left peritoneal fold opens an access to the left lateral rectal 
stalk. C. Transeclion af left lateral rectal stalk. D. Left lateral rectal stalk divided, prostate exposed. 

laparoscopic technique. Alternatively this can also be done through the hand port with 
a TA stapler. In low rectal lesions and in obese male patiants, distal rectal transection 
by the methods given in the preceding text can be a daunting task. The existing lapar
oscopic stapling devices, with their limited angulation, cannot achieve a right-angled 
rectal transection at the pelvic floor. This may compromise the distal margin. 

The advanced dexterity of the robotic system can be used to achieve a controlled 
right-angled rectal transection and a pursestring suture placement on the distal rectal 
stump. This technique avoids the transecting staple lines in a doubled-stapled anasto
mosis and can achieve a double pursestring, single-stapled anastomosis a few centim
eters from the pelvic floor (Fig. 11.18A-E). It should be mantioned, however, that this 
technique is under evaluation and is being tested in a large series of patients. The 
results of this patient series are essential to determine its safety and efficacy. 

POSTOPERATIVE MANAGEMENT 

Patients undergoing robot-assisted left colon/rectal resections are managed with the 
routine postoperative protocol for all patients undergoing a minimally invasive color
ectal resection. 
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Figure 11.16 A. Division of low attechmentll at the right pelvic floor. 
B,C. Complete mobilization of the rectum. 

Figure 11.17 Distal rectal transec· 
tion with a reticulating ando· 
scopic stapler. 
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Figure 11.11 A. Transection of distBI rectum with robotic hook cautEry. I. Application of continuous pursestring suture on the distal stump. 
C,D. Single-stapled end-to-end anastomosis. !continued) 



.) COMPLICATIONS 
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Figur•11.18 !Continued) 
E. Endoscopic picture of double 
pursestring single-stapled anas· 
tomosis. 

There are a couple of features unique to the robot that needs to be appreciated to safely 
use robotic assistance without complications. 

1. The absence of tactile sensation in the current version of the Da Vmc:i robot is one of 
the limitations of this system. Although this loss of tactile sensation can be more than 
adequately compensated by the advanced three-dimensional vision, the surgeon must 
learn to pay careful attention to visual cues in order to avoid trauma to the tissues. In 
open or laparoscopic surgery, it is possible to feel the amount of pressure being exerted 
on the tissues to achieve suitable retraction and exposure of the dissecting plane. In 
robotic surgery, this is not possible. When retracting the rectum with the robotic arms, 
it is possible for the sw:geon to inadvertently retract too much and injure the mesorec
tum or the rectum. It is vitally important for the surgeon to regulate the extent of tissue 
retraction based on the visual cues of tissue tension. This ability to "see tissue tension" 
and not feel it is an important aspect of the learning curve for the robotic surgeon. 

2. The imaging system of the robot enables the camera to be zoomed in very close to 
the line of dissection and provide a view with significant magnification. This feature 
is very beneficial in accurately dissecting outside the mesorectal envelop and also in 
visualizing and preserving the pelvic nerves. However, during the posterior dissection 
in the presacral space, as one goes down deep into the pelvis, it is not di.flicult to 
loose the orientation of the midline and go too much toward the lateral pelvic wall. 
When this happens there is a risk of injury to the internal iliac vessels. As the dis· 
section progresses laterally, the line of dissection curves around the rectum. It is 
important to always know how far lateral one is to anticipate this curve in the line 
of dissection. This is easily done by periodically zooming out the camera to identify 
the sacral promontory and the midline. This also provides an opportunity to evaluate 
and adjust the position of the third arm on the proximal rectum to provide good 
"macroretraction" as one goes deeper into the pelvis. 

~ RESULTS 
Published literature on robotic colorectal surgery has significantly increased in the last 
few years. Each group performing robotic surgery has published its own technique 
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Suggested Readings 

ranging from the use of the robot in a single cart position, to multiple cart positions, to 
the use of the hybrid procedure. All reports on the use of robotic assistance in colorec
tal procedures have confirmed its safety and efficacy. 

The significant initial investment to acquire the robot together with the high recur
ring costs makes the issue of cost versus benefit of vital importance. Perhaps the two 
major concerns with the use of the robot in colorectal surgery are the increased operat
ing time and the higher cost associated with its use. It is true that the robot provides 
numerous technical advantages to the operating surgeon, but is there data to show that 
this translates into an objective benefit? 

Although it has bean shown in laboratory exercises that the acquisition of robotic 
skills has a shorter learning curve as compared to laparoscopy, to date there is no objec
tive evidence to claim any short-term benefit or improved long-term outcome associated 
with the use of the robot in colorectal procedures. Data are emerging to show that the 
best indication for the use of robotic technology in colorectal surgery might be for rec
tal dissection. Recent reports in a small number of patients show a trend toward a 
better mesorectal grade when the robot is used for mesorectal excision in rectal cancer. 
The next few years will most likely yield the necessary data for robotic surgery to either 
demonstrate an advantage or at least establish its equivalence as a standard of care. 

~ CONCLUSION 

Robotic technology in colorectal surgery is still in its infancy. DiHerent surgical groups, 
working with different patient populations, have led to the formulation of various applica
tions and techniques for robotic-assisted left colon resections. There are no data at present 
to support the superiority of one technique over another, or even the superiority of robotic 
assistance as compared to other surgical options. At this stage it will be most appropriate 
to select on an individualized basis, a combination from the techniques described in the 
preceding text, port placements, and cart positions, which will provide the best possible 
clinical outcome. It should also be remembered that a structured learning protocol begin
ning in the laboratory and progressing to the clinicalseiDng, all under appropriate mentor
ing is the safest and most effective way in acquiring the skills of robotic surgery. 
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12 Hand-Assisted 
Left Colectomy 
Matthew G. Mutch 

~ INDICATIONS/CONTRAINDICATIONS 

Indications for the use of the hand-assisted approach to a laparoscopic left colectomy 
are the same as for an open or straight laparoscopic left colectomy. Advantages of the 
hand-assisted approach depend upon how it is utilized. 

Adoption-data have demonstrated faster ascension of the learning curve. 
Primary approach-data have shown shorter operative times and no difference in 
short-term outcomes when compared to the laparoscopic approach. 

• Difficult cases-the hand-assisted approach has shown benefit in patients with com
plicated diverticulitis and when utilized for more complicated procedures such as 
total abdominal colectomy and restorative proctocolectomy. 

• Alternative to conversion to laparotomy-if a surgeon needs to convert during a lapar
oscopic left colectomy, the hand-assisted approach offers an alternative to conversion 
to laparotomy. 

There are no absolute contraindications to the utilization of the hand-assisted 
approach to a laparoscopic left colectomy. The goal is to perform a safe operation 
whether it is accomplished laparoscopically by hand assistance or by laparotomy. 
Conversions when preformed in a preemptive manner do not have a negative impact 
on outcomes (1,2). However, when performed reactively after a complication has 
occurred, the outcomes are worse than if the procedure had been performed open. 
There are several relative contraindications to the laparoscopic approach and they 
are centered on the fact of being able to progress through the operation in a safe 
manner (3). 

Body mass index- Patient habitus, particularly intraperitoneal fat, is one of the best 
predictors for successful completion of a laparoscopic case. Intraperitoneal fat 
present makes manipulation of the bowel, its mesentery, and the omentum much 
more d.i.fficult. This problem can be overcome to some extent by the use of the 
hand. 

• Extensive adhesions-For patients with a prior history of abdominal surgery, the hand 
port incision is introduced to allow assessment of the adhesions before committing to 
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the laparoscopic approach. Extensive intraloop adhesions will require significant time 
to divide which may potentially lessen the benefit of the laparoscopic approach 

• Large inflammatory lesions-When the inflammation prevents the safe identification 
of landmarks and relevant anatomy, the risk of a reactive conversion significantly 
increases. 

• Medical issues-Disease such as COPD or cardiac disease needs special attention. The 
surgeon and anesthesiologist need to determine whether the patient can tolerate the 
pneumoperitoneum or the extremes of position. If there is evidence that cardiopul
monary function will be compromised, laparoscopy should be avoided. 

The incision created for the hand port can be used to visualize the abdomen to 
determine the feasibility of laparoscopically completing the case. 

~ PREOPERATIVE PLANNING 

The preoperative assessment of the patient is dependent upon the specific indication for 
the operation and should not alter even when an open, laparoscopic, or hand-assisted 
approach is utilized. The utilization of ureteral stents is left to the discretion of the sur
geon and the indication for the procedure. There ere two approaches to ureteral stants: 

• Routinely for ureteral identification 
• Selectively-utilizing them with the same criteria as used for laparotomy 

\9 SURGERY 
~----------------------

Room Setup and Patient Position 

• Mechanical bed-The patient will be put in the extremes of position to facilitate the 
use of gravity to retract the small bowel. 

• Modified lithotomy position-The angle at the hip should be less than 10 degrees. 
Keeping the thigh low and knees adducted will minimize the interference of the 
patient's thigh with the instruments during the procedure. 

• Bean bag-It is helpful to secure the patient to the operating room table. The most 
effective manner is with the use of a bean bag, which can be attached to the operating 
table with velcro. This step will allow both of the patient's arms to be tucked to their 
side. The patient is them cocooned it the bean bag to prevent them from moving dur
ing the operation. 

• Surgeon-The surgeon stands on the patient's right side. Typically, the surgeon will 
place his/her right hand through the port and will use the left hand to hold the lsper
oscopic instrument. Alternatively, the surgeon may stand between the patient's legs, 
place his/her left hand through the hand port, and utilize a left lower quadrant port 

• Camera operator-The assistant that operates the camera stands on the right side and 
to the head of the patient. 

• First assistant-If an assistant is available, they can stand between the patient's legs 
and utilize the left lower quadrant port. 

• Monitors-The main viewing monitor is placed at the patient's left flank. It should 
have the ability to move to the left shoulder when mobilizing the splenic flexure and 
to the left thigh when dissecting in the pelvis. 

Port Placement 

• Hand port-The most effective site for placement of the hand port is in the suprapu
bic position (Fig. 12.1). This position helps to keep the hand out of the path of the 
camera and it puts the extraction site directly over the rectum to facilitate its division 
and in performing the anastomosis. The hand port can be placed through either a 
midline or Pfannenstiel incision. 
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figura12.1 Port placement 

• Camera port-The camera port needs to be placed in the supraumbilical position so 
that it does not interfere with the skirt of the hand port 

• Working ports-The main working port is placed in the right lower quadrant It should 
be placed half way between the hand port and the camera port and lateral to the 
rectus muscle. A second working port is placed in the left lower quadrant, which 
should be lateral to the rectus and as low as possible. This port is used for retraction 
and division of the lateral attachments and mobilization of the splenic flexure. The 
lower it is placed, the lesser time there will be for working in reverse from the cam
era. A third working port can be placed in the right upper quadrant based on sw:geon 
preference. 

Technique 

• Accessing the retroperitoneum-The patient is placed in steep Ti'endelenburg and left 
side up. The small bowel is placed in the right upper quadrant. Using the medial to 
lateral approach, the superior rectal artery is grasped at the level of the sacral prom
ontory with the surgeon's right hand (Fig. 12.2A and B). A long incision is made in 
the peritoneum medial or below the artery. With a longer incision, the exposure of 
the retroparitoneum will be greater (Fig. 12.3A and B). Once the ratroperitoneum is 
accessed, the sigmoid colon mesentery is elevated and the ratroperitoneum is swept 
down so the left ureter can be identified (Fig. 12.4). After its identification, the left 

figure 12.2 A. Identifying the sacral promontory. I. The superior rectal artery. 
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Figure 12.3 A. Long incision below superior rectal artery. I. Accessing the retroperitDneum. 

ureter is then swept down and separated from the mesentery. If the ureter is not iden
tified immediately, there are several alternative approaches. First, the relroperitoneum 
can be accessed at the level of the :inferior mesenteric vein (IMV) (Fig. 12.5). The ret
roperitoneum is flat in this location. Once the proper plane is identified, it is developed 
in a caudad direction to connect with the space near the superior rectal artery. Second, 
the sigmoid colon can be mobilized in a lateral to medial direction to expose and 
identify the ureter. Finally, if all else fails, the top of the hand port can be removed 
and the ureter can be identified through the hand port in an open manner. 

• Isolation of the inferior mesenteric artery (IMA)-With the left ureter identified and 
safely swept out of harm's way, the IMA is then isolated at it's origin. Tension on the 
IMA is created by elevating the IMA with the index finger and the middle finger is 
used to sweep the retroperitoneum down along the course of the IMA (Fig. 12.6). A 
window is then created on the cephalad side of the artery and medial to the IMV (Fig. 
12.7). Once isolated, the vessel can be ligated with the energy source of preference. 

• Isolation of the IMV-After the IMA has been divided, the IMV can be further elevated 
by incising the peritoneum and separating it from the relroperitoneum (Fig. 12.8A 
and B). The vein is isolated near the ligament of Treitz and the inferior border of the 
pancreas (Fig. 12.9). 

• Mobilization of the mesentery-At this point, the entire medial aspect of the left colon 
mesentery is detached and wide window of access is present. The hand is placed 
palm down, under the mesentery and is used as a fan retractor to elevate the left colon 
mesentery (Fig. 12.10). A laparoscopic instrument is used to sweep down the retro· 
peritoneum. This dissection is carried out beyond the colon laterally from the sigmoid 

figure 12.4 The left ureter (blue 
Sn'Ow.i. 
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figure 12.5 Elevation of the inferior 
mesenteric vein. 

Figure 1Z.& Isolating the inferior 
mesenteric artery. 

figure 12.1 Tha inferior mesenteric 
artery at its origin. 
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Figure 12.8 A. Elevating the inferior mesenteric vein aft the retroperitoneum. I. Tracing the inferior mesenteric vein up tD the ligament of Treitz. 

figure 12.9 Isolating the inferior 
mesenteric vein at the inferior border 
of the pancreas. 

Figure 12.10 Separating the left 
colon mesentery from the retroperi
tDneum. 
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Figur• 12.11 The separation is carried 
beyond the colon laterally. 

colon up to the splenic flexUI'9 (Fig. 12.11). The more thorough this dissection is the 
easier the lateral and splenic flexure mobilizations will be. 

• Lateral mobilization-After the colon and its mesentery have been mobilized by 
attaching the colon to the abdominal sidewall, from a medial approach beyond the 
colon laterally, all that remains is the lateral peritoneum (Fig. 12.12). This layer is 
incised and the hand is then placed through this defect into the medial plane of dis
section (Fig. 12.13A and B). The lateral attachments are then divided along the sur
geon's finger so the sigmoid colon and ent:ira left colon are detached (Fig. 12.14). 

• Splenic flexure mobilization-The splenic flexure needs to be inspected so that the 
relationship between the omentum and colon can be appreciated. The first step is to 
separate the omentum from the transversa colon all the way to or beyond the mid
transverse colon. By incising the peritoneal attachment the lesser sac is then entered 
(Fig. 12.15). There are varying amount of adhesions between the omentum and trans
versa colon mesentery (Fig. 12.16). By dividing all of these attachments the lesser sac 
is wide open and the peritoneal attachments between the inferior border of the pan
creas and the transverse colon mesentery is exposed (Fig. 12.17). Coming from the 
patient's left side, the surgeon'sleft hand is placed behind these attachments and they 
are divided all the way to the midline. This allows for complete mobilization of the 
splenic flexure. 

• Specimen extraction-The colon is then extracted through the hand port. The proximal 
colon and mesentery are divided and prepared for anastomosis (Fig. 12.18A and B). The 
rectum can be divided laparoscopically or open through the hand port (Fig. 12.19). 

• Anastomosis-The circular stapled anastomosis can be performed either laparoscopi
cally or open via the hand port (Fig. 12.20A and B). If there is an anastomotic 

Figure 1Z.1Z The lateral attechmenbl 
af the sigmoid colon. 
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Figure 12.13 A. Incision of the lateral attachments. B. The medial plane of dissection is entered. 

Figure 12.14 Division of lateral 
attachmentll up to the splenic flexure. 

Figure 12.15 Separation of the omen· 
tum from the transverse colon. 
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Figura 12.1& Attachments of omentum 
to transversa mesentery. 

Figure 12.1'1 Posterior attachments of 
transverse mesocolon I blue srrowt 
end pancreas (blsck Bn'Dwt. 

Figure 12.11 A. Insertion ofenvil into proximal colon. I. Proximal colon is ready for anastomosis. 
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Figure 1ZJD A and I. Anastomosis. 

figur•12.19 Division of rectum. 

complication such as bleeding, air leak or incomplete doughnuts, it can be managed 
directly through the hand port. 

• Closure-All10-mm port sites should be closed. The hand port can be closed in the 
standard fashion with a heavy running suture or with interrupted sutures. 

POSTOPERATIVE MANAGEMENT 

Whether a left colectomy is performed open, laparoscopically, or hand assisted, there 
are no special alterations in postoperative care. Data have shown that accelerated path
ways that consist of early ambulation and early oral feeding are beneficial and can lead 
to shorter hospital stays. There is no clear consensus regarding the optimal management 
of postoperative intravenous fluids or postoperative ileus. 

~ COMPLICATIONS 

The potential complications associated with a left colectomy include bleeding, infection, 
anastomotic leak, left ureteral injury, injury to other abdominal organs, thromboembolic 
events, and a myriad of medical complications related to cardiopulmonary or renal 
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disease. The most devastating complication is a missed injury to a hollow viscus caused 
either by electrocautery or by instrument trauma. Thermal injuries can occur by several 
mechanisms; conduction by touching instruments, conduction through an instrument 
that has a break in its insulation, inadvertent contact with tissue, or conduction through 
a hollow structure such as a blood vessel. The management of any postoperative com
plication should not be altered just because a laparoscopic approach was used. 

3 RESULTS 

There are many short-term benefits such as faster return of bowel function, shorter hospi· 
tal stay, and less narcotic use associated with the laparoscopic approach when compared 
to the open approach for a colectomy. There also appear to be some long-term benefits 
such as decreased incisional hernia rate, decreased incidence of adhesive small-bowel 
obstruction rate, and better preservation of fertility in women after pelvic operations (4). 

The hand-assisted approach does hold selected advantages over the straight laparo
scopic approach depending on how the tool of the hand port is utilized. When used as 
a tool to allow a surgeon to adopt laparoscopic colectomy into their practice, it has been 
shown to increase the amount of the case completed by the trainee and lead to more 
consistent and reproducible operative times (5). When used as the primary technique for 
left colectomy, the hand-assisted approach leads to shorter operative times with no dif. 
ference in short-term outcomes when compared to the straight laparoscopic approach. A 
multicenter prospective randomized trial comparing laparoscopic to hand-assisted lapar
oscopic colectomy found the hand-assisted approach lead to 33 minutes reduction in 
operative times (6). There was no difference in length of stay, return of bowel function, 
narcotic use, or visual pain scores. For difficult cases such as left colectomy for compli
cated diverticulitis or restorative proctocolectomy, the hand-assisted approach can lead 
to faster operative times and decreased chances for conversion to open colectomy. A 
retrospective review comparing laparoscopic sigmoid resection for complicated diverticu
litis reported a conversion rate of 5% with hand-assisted versus 14% for laparoscopy (7). 
This trend was also demonstrated in a European prospective randomized trial of hand
assisted versus straight laparoscopic colectomy (8). In the straight laparoscopic arm, two
thirds of the conversions utilized a hand-port to complete the case. Surgeons were also 
queried about the usefulness of the hand-assisted approach and the response was that 
33o/o of the cases would not have been completed without the use of the hand. 

~ CONCLUSIONS 

The hand-assisted approach to laparoscopic left colectomy is another tool in the sur
geon's armamentarium. The surgeon may implament this approach in many d:ifferent 
situations without any d:ifference in short-term outcomes when compared the straight 
laparoscopic approach. 

Recommended References and Readings 
1. Shawki S, Bash&Ilkasv B, D9Iloya P, at al. What is the definiti011 

of "convarsion" inlaparoscopic colorectalswgery? SUrg Endosc 
2009;23:2321-28. 

2. Casillas S, Delaney CP, S9Ilago:e AJ, at al. Doss cOilversiOil of a 
laparoscopic colectomy advarsely affect patient outcome? Dis 
Colon Rectum 2004;47:1EI8o-85. 

3. Tekkis PP, Senagore AJ, Delaney CP. Conversi011 :rates iD. laparo· 
scopic colo:ecte.lswgery: a predictive model with, 1253 pati9Ilts. 
Surg Bndosc 2005;19(1):47-54. 

4. Duepree HJ, Senagore AJ, Delaney CP, et al. Does means of access 
affect the incidence of small bowel obsll'\lctl.on and ventral her
nia after bowel resection?: Laparoscopy versus laparotomy. JAm 
Coli Surg 2003;197(2):177-81. 

5. Chang YJ, Ma:rcello PW, Rusin LC, et al. Hand-assisted lapa:ro
scopic sigmoid colectomy: helping hand o:r hindrance? Surg 
Bndosc 2005;19(5):656-61. 

6. Marcello PW, Fleshman JW, Milsom JW, et al. Hand-assisted 
laparoscopic vs. laparoscopic colo:rectal swgery: a multl.cente:r, 
p:rospectl.ve, randomized ll'ial. Dis Colon Rectum 2008;51(6): 
818-28. 

1. Lee SW, Yoo J, DujOYD.y N, st al. Laparoscopic vs. hand-assisted 
laparoscopic sigmoidectomy fo:r diverticulitis. Dis Colon Rectum 
2008;49(4):484-9. 

8. Ta:rgarona EM, G:racia E, Ga:rriga J, at al. Prospective randomized 
trial compa:riDg COilV9IltiOilallaparoscopic colectomy with hand
assisted laparoscopic colectomy: applicability, immediate clini
cal outcome, iDfle.mmatory :response, and cost. Surg Bndosc 
2002;18(2):234-9. 





13 Open 
Juan J. Nogueras 

~ INDICATIONS/CONTRAINDICATIONS 

For the greater part of the early to mid-20th century, abdominoperineal resection with 
pannanent colostomy was the mainstay surgical option for patients with rectal cancer. 
With the advent of surgical staplers and anastomotic techniques for low pelvic anasto
moses, sphincter preservation surgery became the preferred option for the majority of 
rectal tumors. The dual objectives of modem rectal cancer surgery are to achieve excel
lent oncologic outcomes with adequate functional results. Low anterior resection with 
restorative intent is possible for tumors in the distal third of the rectum that do not 
invade the sphincter musculature. Anterior resection with curative intent is indicated 
for tumors of the mid to lower third of the rectum located below the peritoneal reflec
tion without evidence of adjacent bony, pelvic sidewall, or sphincter musculature inva
sion. Palliative resection is indicated for patients without significant comorbidities and 
minimal metastatic disease in order to provide improved quality of life. In patients with 
significant comorbidities and advanced metastatic disease, nonoperative therapy is the 
preferred option. 

The choice of operative approach today involves open, laparoscopic, and robotic 
techniques for anterior resection. As more surgeons become increasingly experienced 
with minimally invasive techniques, there is a tendency to favor these techniques 
over the open approach. Cheung et al. (1) published the results of a questionnaire 
among 386 surgeons in which they demonstrated that 77% of the study participants 
performed 1-20 laparoscopic resections per year (low volume), whereas a smaller 
percentage performed more than 20 laparoscopic resections per year (high volume). 
These authors demonstrated that more low volume surgeons had a preference for 
open anterior resection depending on specific factors, such as the age and gender of 
the patient, the presence of comorbid.ities, previous laparotomy, and locally advanced 
tumors. 

Among experienced laparoscopic surgeons, there is a conversion rats to open sur
gery. In a retrospective study of 1,073 patients with carcinoma of the rectum and anus 
who underwent laparoscopic surgery, Yamamoto et al. (2) discovered that the conver
sion rate to open surgery was 7.3%. The patients who required conversion were heav
ier (BMI 24.6 vs. 22.7) and had a substantially higher rata of low anterior resection. 
Therefore, expertise in open technique for anterior resection is necessary for all sur
geons who embark on minimally invasive surgery for rectal cancer. 

Low Anterior 
Resection 
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~ PREOPERATIVE PLANNING 

Adequate preoperative staging of the patient with rectal cancer involves determination 
of tumor level from the dentate line, depth of penetration, lymph node involvement, and 
distant metastases. Based on a number of criteria, selected patients will undergo neoad
juvant therapy. After completion of neoadjuvant therapy, patients are recommended to 
undergo resection surgery. The timing of surgery after neoadjuvant therapy has changed 
over recent years, and recent data by De Campos-Lobato at al. (3) suggest that a period 
of at least 8 weeks is associated with a higher rate of complete pathologic response and 
decreased local recurrence. 

Patients who undergo anterior resection should be informed of specific risks 
involved with the surgery, especially potential injuries to the pelvic autonomic nerves 
resulting in sexual and bladder dysfunction (4). Moreover, patients should have some 
understanding of function after restorative proctectomy, with an expectation for 
increased frequency and urgency in the early postoperative period. 

Patients are seen preoperatively by the enterostomal nurse for stoma education and 
optimal stoma site marking. 

\S) SURGERY 
~---------------------- ----------------------------------------------~ 

Preparation and Positioning 

All patients receive a preoperative full mechanical bowel preparation. Perioperative 
antibiotics are administered for 24 hours. 

In anticipation of surgery in the deep pelvic space, the surgeon must ensure opti
mum. visualization of tissue planes. In order to achieve this, preoperative procurement 
of adequate assistance, retraction, and illumination is important Deep pelvic retractors, 
such as the St Mark's retractors, are important for adequate exposure. For patients with 
a narrow pelvis, the illuminated, narrow blade St Mark's retractors are especially helpful. 
The use of a headlight can also facilitate adequate visualization in the deep pelvis. 

As was demonstrated by Pokala et al. (5), selective use of ureteral stents for ade
quate localization of the ureters can also be beneficial. 

The patient is placed in the modified lithotomy position with careful attention to 
adequate padding to avoid injury to the peroneal nerve that may result in postoperative 
foot drop. 

Technique 

The surgery is approached via a midline incision. Upon entering the abdomen, a thorough 
exploration is performed to exclude metastatic disease. The sigmoid and desC9nding colon 
are mobilized medially and the left ureter is identified. An assessment is made about the 
length of the descending and sigmoid colon, and the need for splenic flexure mobilization. 
Brennan et al (6) reported on their experience with selective mobilization of the splenic 
flexure during anterior resection for rectal cancer. The ability to create a tension free and 
well-vascularized anastomosis determines the need for splenic flexure mobilization. The 
splenic flexure mobilization is facilitated with the operating surgeon standing between the 
legs of the patient in the modified lithotomy position. A recent study from Cleveland 
Clinic Florida evaluated patients referred for redo colorectal anastomosis for anastomotic 
stricture. In virtually every instance the splenic flexure had not been mobilized and neither 
the inferior mesenteric artery nor vein had been proximally divided (CCF Ref). 

The peritoneum on both sides of the rectum is incised at the level of the sacral 
promontory, with care to avoid injury to the ureters and to the sympathetic nerves. 
Various means of identification of the nerves have been dissected but are rarely needed 
(Silva et al.). The dissection is carried underneath the superior rectal artery, and the 
superior rectal artery is dissected to the level of the left colic artery and inferior 
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urgency, clustering of evacuations, and incontinence, has prompted surgeons to seek 
alternative anastomotic techniques. Hallbook at al. (16) demonstrated improved func
tion over straight anastomosis with the creation of a colonic J pouch. Numerous subse
quent studies including several randomized controlled trials and meta-analysis 
confirmed these findings. Benefits of the colonic J pouch as compared to the straight 
coloanal anastomosis persist for at least 2 years (Luo at al., CCF). Huber at al. (17) 
demonstrated similar functional results between the colonic pouch and the Baker side
to-end anastomosis, further corroborated in a prospective randomized trial by Machado 
at al. (18). The Baker technique is particularly useful in situations where the pelvis is 
narrow and the mesentery is thick, precluding the creation of a pouch. Either technique 
is acceptable, keeping in mind that the size of the pouch or the length of the defunc
tionalized limb should not exceed 6 em. The author prefers the use of the side-to-end 
anastomosis because of the ease of construction without demonstrable long-term detri
ment in functional results over the more technically challenging colonic J pouch. The 
editors, however, favor the colonic J pouch. A randomized controlled trial is currently 
underway to compare the two techniques. 

The anastomosis is created with the circular stapler, using the double-stapled tech
nique. For cases that involved a mucosectomy, a hand-sewn anastomosis is preferred. 
The anastomotic integrity is tested with air by filling the pelvis with saline, occluding 
the lumen proximal to the anastomosis, and insuffiating air transanally. If an air leak is 
present, direct transanal visualization of the anastomosis with the use of an anoscope 
can often locate the anastomotic defect and facilitate direct repair. Routine intraopera
tive endoscopy rather than simple blind air insuftlation has clear benefits (Li at al., CCF, 
2009). A rectal washout before the creation of the anastomosis has not bean shown to 
have any oncologic benefits over avoidance of the maneuver (19). 

After completion of the anastomosis, a location is selected in the terminal ileum for 
exteriorization as a diverting loop ileostomy. The site of the stoma in the abdominal wall 
has been selected preoperatively and marked for easy intraoperative identification. Recent 
data demonstrate the benefits of the use of a temporary diverting loop ileostomy in reduc
ing the incidence of anastomotic leakage when compared to no diversion (2~22). 

The use of a drain in the pelvis is left to the discretion of the surgeon. 

POSTOPERATIVE MANAGEMENT 

Immediate postoperative management is similar to any other major abdominal surgery. 
Perioperative antibiotics are stopped after 24 hours. Early ambulation and pulmonary 
toilet are strongly encouraged. Nasogastric tube decompression is not routinely admin
istered. The urinary catheter is removed once the patient is ambulatory. The output 
from the ileostomy is monitored, and optimized to remain at a volume less than 1,200 cc 
per day. The management for high stoma output includes antidiarrheal medication, fiber 
supplementation, cholestyramine, and tincture of opium. 

Prior to takedown of the loop ileostomy for re-establishment of intestinal continu
ity, a contrast enema is administered transanally in order to document anastomotic 
integrity. An endoscopic evaluation may also be performed at this time to visualize the 
anastomosis and the neoreservoir. The timing of the closure of the ileostomy will 
depend on whether the patient undergoes adjuvant chemotherapy. In these cases, the 
stoma is closed at least 4 weeb after cessation of the chemotherapy. In case of no adju
vant therapy, the stoma is closed no sooner than 8 weeks after surgery. 

) COMPLICATIONS 

Intraoperative complications can occur at any step of the operation, and the surgeon 
must be aware of specific potential injuries during each phase of the operation. Splenic 
flexure mobilization may result in inadvertent tear of the splenic capsule or laceration 
of the spleen. During the lateral rectal mobilization, injury to the ureters and iliac vessels 
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may occur. At the level of the sacral promontory, injury to the sympathetic nerves may 
result in sexual dysfunction. Dissection of the anterior rectum at the level of Denonvilli.er's 
fascia may result in damage to the parasympathetic autonomic nerves, resulting in sub
sequent bladder and sexual dysfunction. Posterior mobilization of the rectum places the 
presacral venous plexus at risk, especially at the level of the rectosacral fascia. 

A significant postoperative anastomotic complication is anastomotic leak. The over
all a.nastomotic leak. rate in a large randomized multicenter trial was 19.2%, with a rate 
of 10.3% in patients with defunctioning stoma compared to 28% in patients without a 
defunctioning stoma (21). Defunctioning proximal loop stoma decreased the rate of 
symptomatic anastomotic leakage. The long-term risk for a permanent stoma in patients 
who undergo a low anterior resection of the rectum for cancer is 19% (23). Among the 
reasons for a permanent stoma, the most common were unsatisfactory anorectal func
tion and sequelae of anastomotic leakage. 

~ CONCLUSION 

Restorative proctectomy with low colorectal anastomosis is possible for the majority of 
patients with rectal cancer. Dissection along anatomic planes ensures complete removal 
of lymph node-bearing tissue in the mesorectum and preservation of vital nerves for 
bladder and sexual function. Creation of a reservoir in the neorectum by end-to-side 
anastomosis or colonic J pouch improves function. Proximal diversion with a loop 
ileostomy decreases the incidence of complications from anastomotic leakage. 
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14 Laparoscopic 
Badma Bashankaev and Christina Sea 

~ INDICATIONS/CONTRAINDICATIONS 

The indications for a laparoscopic low anterior resection with stapled coloanal or color
ectal anastomosis (hereafter referred to as stapled low anterior resection [LAR]) are as 
follow: 

Middle rectal tumors (5-10 em from anal verge) 
Lower rectal tumors (o-5 em from anal verge), with a distal margin of <!:1 em, with an 
extra 1 em of rectum required to perform stapled anastomosis 

This procedure is absolutely contraindicated only in patients with unstable hemody
namics such as acute myocardial infarction or severe sepsis such as fecal peritonitis. 

The relative contraindications depend largely upon the experience of the surgical 
team. They include the following: 

• Morbid obesity 
• Advanced age 

Severe cardiovascular or pulmonary disease 
Liver cirrhosis 
Large ar enlarging abdominal aneurysm 
Severe acute inflammatory bowel disease 
Large abscess or phlegmon 
Pregnancy 
Presence of scars from multiple laparotomies 
Coagulopathy or bleeding disorders 

In cases where establishing pneumoperitoneum is contraindicated due to hemody
namic or pulmonary compromise, the laparolift. (gasless laparoscopy) option may be 
considered. 

V PREOPERATIVE PLANNING 

Informed consent is an obligatory part of every preoperative plan. A discussion with the 
patient regarding the risks, benefits, potential complications, and alternatives to the pro
cedure provides a realistic gauge of the patient's expectations. Specific to the laparoscopic 
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approach, the possibility of conversion to open surgery in cases of technical difficulties 
or intraoperative complications ought to be discussed. Intraoperative colonoscopy may 
be used for precise verification of the position of the lesion, the height of the rectal stump, 
and final evaluation of the anastomosis. If used routinely, this procedure should be added 
to the informed consent. 

Preoperative evaluation of patients scheduled for stapled LAR consists of standard 
tests, rectal cancer staging, and any further assessments needed specifically for low 
rectal procedures. The steps needed to stage the rectal cancer and determine the appro
priate surgical procedure(s) include: 

Digital rectal examination 
Assessment of size and degree of fixation of mid to low rectal tumors 

Flexible sigmoidoscopy/rigid proctoscopy 
Measurement of the level of lesion from the anal verge or dentate line 
Biopsy of the lesion 

Biopsy for pathologic examination 
Diagnosis confirmation 
Preliminary prognosis of disease 

Colonoscopy 
Exclusion of synchronous colonic lesions 

Endorectal ultrasound with two-dimensional (2D) or three-dimensional (3D) sensors 
Rectal wall penetration (T-stage) 
Nodal involvement (N-stage) 

Local lymph node involvement 
Magnetic resonance imaging (MRI) of the abdomen and pelvis 

Rectal wall penetration (T-stage) and evaluation of involvement of adjacent 
structures 

Determination of resectability or need for en bloc resection 
Lymph nodes involvement (N-stage) 

Local and regional lymph node involvement 
Computed tomography (CT) scan of the abdomen and chest 

Detection of distant metastasis (M-stage) 
Positron emission tomography (PET) scan 

Verification of local and distant metastasis 
Chest x-ray 

Detection of distant metastasis 

Evaluation of the patient's overall physical fitness and determination of the patient's 
operative risk are done with the following: 

Internal medicine evaluation 
Cardiology, renal, hepatology, pulmonology consults if required 

Anesthesiology consult 
Ideally before day of surgery 

Complete blood count (CBC), complete metabolic panel (CMP) blood tests 
Carcinoembryonic antigen (CEA) level for postoperative surveillance 

ECG 
Considerations specific to stapled LAR: 

Preoperative counseling for stoma care with ileostomy/colostomy marking 
Obtain the optimal position of the stoma 

Permanent tattoo with India ink or henna of stoma site if seen ;;::1 week before 
surgery 
Skin marker with transparent medical dressing (Tegaderm™, 3M, St. Paul, 
MN) if seen less than a week before surgery 

Provide initial education about ostomy maintenance 
Preoperative surgical nurse visit 

Explanation of surgical procedure, including bowel preparation, and postopera
tive fast track protocol 



Scheduling of patient's admission to the hospital 
First step in establishing patient awareness of fast-track care protocol 

Anal manometry in patients older than 65 years 
Diagnosis of latent fscal incontinence and impaired sphincter mechanism 
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Current recommendations suggest offering patients with stage n (node-negative dis
ease with transmural invasion) and stage m rectal cancer (node-positive disease) neo
adjuvant chemoradiotherapy (nCRT). It is widely accepted that nCRT results in 
downstaging and downsizing of the tumor with a better likelihood for successful sphinc
ter preservation by providing a safe distal margin of 2 em. In the USA, nCRT therapy 
lasts for 5~ weeks and consists of median radiation dose of 50.4 Gy (45~5 Gy), with 
45 Gy to the pelvis and 5.4 Gy boost to the tumor over 28 fractions with fluorouracil 
(5-FU)-based infusions. The optimal interval after completion of nCRT to surgery is 
around 6 weeks; this is related to the progression of acute postchemoradiation infiam
mation to fibrosis while maintaining a safe period to allow tumor regression. 

Patients are asked to stop taking medication containing aspirin and aspirin-like 
products 10 days prior to the surgery. The day before surgery, patient undergoes mechan
ical bowel preparation. Nil per os (NPO) status after midnight the night prior to surgery 
is requested to decrease the potential risk of pulmonary aspiration with resultant chem
ical pneumonia. The patient is admitted on the morning of surgery. Cross-typing of blood 
can be done either during preoperative evaluation or on the day of surgery. 

Both perioperative antibiotic prophylaxis for the first 24 hours and DVf prophy
laxis with subcutaneous injection of 5,000 units of heparin and/or pneumatic sequential 
pressure devices for the lower extremities are standard precautions. 

(;) SURGERY 

The operating room (OR) team consists of the operating surgeon, first assistant, camera 
assistant, scrub technician/nurse, and a circulating nurse. It is crucial that the OR team 
has a common understanding of the procedure and a firm knowledge of laparoscopic 
instruments and their handling. The surgeon and first assistant may share the camera driv
ing throughout the case. In addition to having a solid familiarity with the surgical proce
dure, reverse camera driving and advanced laparoscopic skills are very important sldlls. 

'!Ypically, the surgeon and camera driver stand on the right side of the patient 
(opposite to the site of dissection), with the first assistant on the left side. During the 
operation, the position of surgeon may need to change in order to increase range of 
motion; for example, during the splenic O.exure mobilization, the surgeon may need to 
stand between the legs of the patient. 

At least two monitors are required for the laparoscopic LAR. One should be on the 
left side of the patient for the surgeon and camera driver, and another over the patient's 
head or right shoulder for the first assistant 

A laparoscopic tray with a traumatic bowel or Babcock graspers is required. 1\vo 
30 degree 10-mm came.ras and one 30 degree 5-mm camera should be placed in ather
mos with warm sterile water, or in a special camera warmer. 

Positioning 

After the patient is brought into the OR, he or she is carefully transferred to the OR table. 
The anesthesiologist then intubates the patient and inserts a naso-/orogastric tube. The 
patient is placed in modified lithotomy using Allen® (Allen Medical Systems, Acton, MA) 
stirrups with legs oriented so that the toes, knees, and shoulders are in line. The knees 
should be slightly flexed and the thighs flattened parallel to the bed so that the surgeon 
can maintain the greatest range of motion of his hands and laparoscopic instruments. 

The use of a Bean Bag placed directly on the table with both arms tucked can pre
vent sliding of the patient while using steep Trendelenburg and reverse-Trendelenburg 
positions. The patient's extremities should be well padded to avoid any trauma at bony 
prominences. 
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It is important to provide 3-4 em of exposure of the perineal area off the edge of 
the operating table before commencing the surgery to allow easy passage of the circular 
stapler. Additional care should be taken to regulate the temperature of the patient with 
the use of heating devices such as Hair Hugger®, Arizant Inc., Eden Prairie, MN. 

If patient had a stoma site marked preoperatively, the site is marked with a needle 
tip to prevent losing the mark during the preparatory wash. 

We routinely use ureteral stents for deep pelvic surgery. A urologist places these 
stents to facilitate safe laparoscopic pelvic dissection by providing tactile and visual 
confirmation of the safety of the ureter. 

Rectal irrigation is undertaken with Betadine® Solution (aqueous solution of 10o/o 
povidone-iodine) (Purdue Products L.P., Stamford, Cf). The abdomen is prepped and 
draped in the usual sterile manner, taking care to position the sterile towels along the 
anterior axillary line for proper trocar placement and across the xiphoid and pubis for 
possible laparotomy. 

It is preferable to use laparoscopic draping with built-in pockets to attach the insuffia
tion tubing, camera cord, light cable, and cautery cord around the perimeter of the patient's 
abdomen. The Steri-Drape™ (3MTM Medical, St Paul, MN) plastic pouches or other holsters 
are useful for organizing and securing the laparoscopic instruments onto the sterile field. 

Technique 

The laparoscopic-stapled LAR consists of several steps (Fig. 14.1). This procedure can 
be performed totally laparoscopically (port site wounds only) and laparoscopic-assisted 
(port sites and specimen extraction site). Both approaches start by establishing pneu
moperitoneum. There are two common techniques of laparoscopic entry into abdominal 
cavity to maintain pneumoperitoneum-closed (Veress) and open (Hasson), based on 
surgeon preference. 

The open Hasson technique is preferable due to its ease and minimal risk of injury 
to peritoneal structures. The incision is made above or below the umbilicus depending 
upon the height of the patient and the distance of the umbilicus from the pubis. An 
extension of this incision may be used for specimen extraction, thereby providing some
what better cosmesis. The Hasson technique starts with a vertical1.5-cm long skin inci
sion with #15 blade scalpel or diathermy, dissecting the subcutaneous tissues to the level 
of fascia. The fascia is grasped with Kocher clamps or similar instrument to better visual
ize and incise that layer. Anchoring sutures are placed on the edges of the fascial incision 
with 2-0 Vicryl™ (Ethicon Inc., Summerville, NJ) or silk to form handles for the Hasson 
trocar. The preperitoneal fat is gently spread to expose the peritoneum, which is grasped 
with smaller clamps and divided, taking care to ensure that there is no intervening bowel. 
The 12-mm Hasson trocar is then introduced into the abdominal cavity and secured with 
the previously placed anchor sutures. The insuffiation tube is attached and carbon diox
ide pneumoperitoneum with a pressure of up to 15 mm Hg is established. 

A 30-degree 10-mm camera is obtained from out of the warmer or thermos and 
attached to the light and video processor cables. White balance of the camera is done 
on a laparotomy gauze or any other uniformly white surface. 

The camera is then introduced into the abdominal cavity. A careful survey of the 
entire abdominal cavity is performed to note any adhesions and any relevant disease 
of the liver or peritoneal surfaces (to exclude tumor metastasis). 

Placement of the ports should be done judiciously to allow for adequate triangula
tion of the instruments and freedom of motion unobstructed by the costal margins and 
iliac spines. The right lower quadrant port should be about 2-3 em medial and superior 
to anterior superior iliac spine, while the right upper quadrant port should be a hands
breadth above this, allowing a centimeter or two margin from the lower ribs. Some 
adjustment must be made for the patient's overall body habitus and abdominal contour. 
There should also be some flexibility in considering the previously marked stoma site, 
which should be either avoided entirely or used as a port site, though it is rarely an 
ideal site for laparoscopic instruments. A left lower quadrant or suprapubic trocar may 
be useful for some cases. 
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injuring the hypogastric vessels. The right upper quadrant trocar is placed in a similar 
fashion. 

The surgeon may require an extra lower left quadrant port for additional retraction 
and exposure. This port should be placed in an almost mirror image of the port on the 
right or suprapubically. Addition of this trocar can be done at the beginning of the case 
or later in the case when needed. 

After the introduction of the ports, the patient is turned to right-side-down position 
with steep Trendelenburg. This facilitates displacement of the omentum and small
bowel loops toward the right side of the abdominal cavity. Once the left colon can be 
adequately visualized, the surgeon can change the grasper in the lower right port to 
laparoscopic shears with diathermy or any other energy source such as the laparoscopic 
ultrasonic Harmonic Scalpel® (Ethicon Endo-Surgery, Cincinnati, OH). 

Lateral-to-Medial Dissection 
Exposure for a lateral-to-medial dissection begins with gentle retraction of the left colon 
cranially and medially with an atraumatic nonlocking bowel grasper. The white line of 
Toldt in the left paracolic gutter is incised and the dissection begun in the avascular 
plane between the mesocolon and retroperitoneum (including Gerota's fascia). It is 
extremely helpful to the surgeon to have good quality monitors or HD-monitors to be 
able to distinguish with confidence between the subtle color and texture differences 
between the embryologic tissues. Mobilization should be continued to the level of the 
root of the mesentery and the duodenum while identifying and protecting the left ure
ter. In obese patients, ureteral stents facilitate this task by providing tactile feedback. 

After the ureter is identified, the dissection is continued medially until the meso
colon is separated from the splenic attachments and Gerota's fascia. In thin patients, 
planes may be more fused. Care must be taken to stay in the plane that is above the left 
ureter in order to avoid entering through the sigmoid mesentery and potentially endan
gering the small bowel on the other side. 

Once the dissection is extended toward the splenic flexure as far as can be comfort
ably done in the right lateral-Trendelenburg position, the patient is positioned heads-up 
while maintaining the patient's right side down. The surgeon can now stand between 
patient's legs and complete the splenic flexure mobilization with the energy source in 
the lower left port. This increases the right hand's range of motion in a difficult flexure. 
To facilitate the dissection, the omentum can be divided over the middle colic vessels 
to mobilize the transverse colon toward the splenic flexure. This may require a larger 
bipolar coagulation device such as the LigaSure Atlas (Valleylab, Boulder, CO). Once 
the lesser sac is opened, the first assistant standing on the left side of the patient can 
retract the transverse colon, while the surgeon uses the left hand grasper for counter
traction on the omentum, and with energy source in the right hand finish the mobiliza
tion of the splenic flexure. Care must be taken to avoid damage to the pancreatic tail, 
splenic vessels, and the spleen itself. 

Once the left colon and splenic flexure have been mobilized, the mesocolon is dis
sected off the aorta until the inferior mesenteric artery (IMA) is identified. The parietal 
peritoneum should be scored and the IMA should be skeletonized of mesenteric fat to 
do an oncologic resection of the lymph node basin. Either a high ligation of IMA or a 
selective left colic artery-sparing vessel ligation can be performed using an energy 
source such as the LigaSure Atlas (Valleylab, Boulder, CO) or an endoscopic vascular 
stapler load (with 2.5 mm staples, white or grey cartridges). It is imperative that the left 
ureter be well visualized before closing the stapler or coagulator jaws. The grasper 
should be used to stabilize the proximal vessel trunk while firing the stapler to maintain 
adequate control of the vessel stump in case of a stapler misfire or staple line bleed. If 
bleeding occurs, endoscopic staples or clips may be used, as energy sources are not 
effective when applied to staples. 

Further proximal mobilization in the same plane will provide exposure of the 
fourth portion of the duodenum and the ligament of Treitz. The inferior mesenteric vein 
(IMV) can be found just lateral to the duodenum at this level. The IMV is often divided 
here to provide length as the proximal colon will need to reach down to the pelvis. 
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colon similarly to the open fashion and returned to the abdominal cavity. Pneumoper
itoneum is reestablished by twisting the upper ring of Alexis® wound retractor around 
its axis or mounting a surgical glove onto it. 
Totally laparoscopic approach. Laparoscopic transection of proximal colon can be 
done with an endoscopic stapler (Endo GIA™, Covidien Autosuture, Mansfield, MA). 
Additional rectal irrigation with Betadine® Solution (Purdue Products L.P., Stamford, 
Cf) is done. The rectum is clamped below the tumor with a laparoscopic grasper. In 
cases of a transrectal specimen extraction, the rectum is transacted with laparoscopic 
shears. If a vaginal route of extraction is selected, rectum is stapled with laparoscopic 
articulating stapler (Endo GIA™ Roticulator™, Covidien Autosuture, Mansfield, MA). 
A plastic bag for specimen extraction is introduced through the open lumen of the 
rectum or the newly created incision of the posterior wall of vagina. The specimen is 
placed in the bag and brought out. Care must be taken to ensure gentle force applica
tion. The anvil head with its white plastic spike is introduced into the abdominal 
cavity through the same route. A diathermy colotomy of the proximal colon is per
formed 2 em proximal to the transacted staple line. The anvil head is introduced and 
milked up into the proximal colon. If the surgeon is proficient in laparoscopic sutur
ing, the colotomy can be oversewn and the rectal stump pursestringed around the 
stapler central spike. Otherwise, the colotomy site is stapled off with one firing of 
endoscopic articulating stapler and rectal stump is closed with another one. In order 
to prepare a straight colorectal anastomosis, the spike of the anvil head should pen
etrate the colon in the center of the staple line. If a Baker type of colorectal anasto
mosis is selected, an site on the antimesenteric side of the colon 2--4 em proximal to 
the staple line should be penetrated with diathermy assistance. 

Colon and rectal transection in any of these approaches is usually performed with 
staplers with 3.5 mm staple height loads (blue cartridges), and more than one firing of 
the stapler may be needed to get across the rectum. In all cases, a perpendicular 
transection of the mesorectum to the rectal tube axis is required to provide adequate 
oncologic margins, and coning of the distal fascial fat envelope specimen must be 
avoided. There are obvious obstacles in endoscopic stapler angulation, especially in a 
narrow and deep male pelvis. Providing adequate angulation for straight rectum 
transection can be challenging. Most of the current reticulating endoscopic staplers are 
limited to 45 degrees of motion, which is not always sufficient. The articulating endo
scopic linear cutter I-60 from Power Medical Interventions (Langhorne, PA) is the only 
12 mm laparoscopic articulating linear stapler with a 90-degree range of angulation. 
Both laparoscopic approaches and open rectal transactions benefit from additional 
help by the assistant. The assistant's fisted hand can push on the perineum to lift the 
pelvic floor and therefore the distal rectum, thus facilitating the placement of a straight 
stapler line. 

It is up to the surgeon whether to form a neorectal reservoir, a coloplasty, or a straight 
anastomosis from the proximal colon. The relative functional inferiority of a straight 
anastomosis to a colonic pouch is negated after the first year after surgery. In cases of 
colon redundancy, the formation of a 5 em colonic }-pouch with an end-to-side anasto
mosis is preferable. In a narrow male pelvis, forming a coloplasty pouch by repairing a 
longitudinal to em incision of an antimesenteric colotomy in a transverse manner is a 
reasonable option. 

After completion of the rectal dissection, specimen extraction, and anvil placement, 
a proximal colon is prepared for the anastomosis on the distal1.5-2 em by clearing the 
mesentery and the appendices epiploicae off the anvil. A circular stapler is introduced 
into the rectum, gently dilating the sphincter muscles. The surgeon and assistant need 
to coordinate the movement of the stapler relative to the pelvic anatomy with instruc
tions from both sides of the perineum ("Angulate the stapler to the patient's right," "Lift 
the stapler's end up," etc.). The spike of the stapler is slowly advanced through the 
desired site of the rectal stump, generally near the center of the staple line. In laparo
scopic approaches, the anvil grasper is helpful in steady stapler assembly in combina
tion with an atraumatic grasper for the creation of a properly oriented colorectal 
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ba the priority of the surgical team. Conversion should be proactive (before a complica
tion occur), rather than retroactive (to a problem after it occurs). 

POSTOPERATIVE MANAGEMENT 

Patients undergoing laparoscopic stapled LAR should be enrolled in a fast ttack recov
ery protocol (enhanced recovery protocol). It starts at the preoperative level during the 
initial office visit and includes 12-17 steps throughout the whole perioperative period. 
The usual elements include: 

• Preoperative care 
• Preoperative counseling 
• Preoperative feeding 
• Administration of synbiotics 
• No bowel preparation 
• No premedication 
• Fluid resb:iction 

• Perioperative measures 
• Perioperative high 0 2 concentrations 
• Active prevention of hypothermia 
• Epidural analgesia 
• Minimally invasive surgery/ttansverse incisions 

• Postoperative 
• Avoidance of NG tubes 
• Avoidance of drains 
• Enforced postoperative mobilization 
• Enforced early postoperative oral feeding 
• Avoidance of systemic opioids 
• Standard laxatives 
• Early removal of urinary catheter 

This protocol is geared toward the physiologic recovery of the patient after surgical 
procedures with a minimization of postoperative ileus and pain levels, as well as a 
reduction of cardiopulmonary, thromboembolic, infectious, and cerebral/cognitive com
plications. 

We utilize the Cleveland Clinic Florida Enhanced Recovery Protocol in every patient 
after abdominal surgery (Table 14.1). It includes preoperative steps emphasizing the 
educational role of the surgeon and dedicated preoperative colorectal nurse, intraopera
tive measures and modified postoperative management After a laparoscopic stapled 
LAR surgery is finished, the nasogastric tube is removed in the OR. The patient is awak
ened by the anesthesiologist and b:ansferred to the postoperative recovery area. When 
the patient is alert and fully awake, he or she is transferred to a regular floor ward. Diet 
started with clear liquids and ice chips, and the medication list should include antiemetic 
drugs (ondansetron 4 mg intravenously every 6 hours), pain medication (patient control
led analgesia with morphine 1.5 mg every 10 minutes, no basal rate, lockout at 10 mg/ 
hour or hydromorphone 0.1 mg every 6 minutes lockout at 1 mg/hour and ketorolac first 
dose 30 mg IV with then 15 mg every 6 x 48 hours for pain). Antibiotic prophyla:x:is is 
continued for 24 hours after surgery, duodenal and gastric ulcer prophylaxis is started 
with pantoprazole 40 mg IV daily or fam.otidine 20 mg IV BID change to oral medication 
when tolerating full liquid diet DVT prophylaxis is continued with 5,000 U subcutane
ous heparin injections every 8 hours and use of pneumatic pressure stockings when 
patient is in a bed rest Vitals, status, inputs and outputs are checked and calculated 
every 4 hours; next morning blood tests (CBC and CMP) are ordered. 

The nurse is informed to notify doctor if one of the following occurs: 

• Body temperature >38.60C (101.5°F) 
• Systolic blood pressure >160 or <.90 m.m Hg 
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) COMPLICATIONS 

Complications can be classified as intraoperative and early and late postoperative. 
Intraoperative complications include the following: 

• Bleeding at any point of surgery when vessels are ligated or coagulated 
• Use of diathermy 
• Stable grasping of proximal vessel trunk. when coagulated or stapled 

• If bleeding occurs, clamping the proximal vessel stump will decrease/stop bleed
ing and provide time for linear restapling, or applying laparoscopic clips, or use 
of an energy sources 

• Ureteric trauma while dissecting in pelvis and mesentery mobilization 
• Visualization of the ureter at any step of surgery with cutting, diathermy use 

• Ureteral trauma The type of repair, is dependent on the laparoscopic expertise 
of the urologist 

• Vaginal trauma during low rectal dissection 
• Vaginal assistance and retraction toward abdominal wall 

• If vaginal wall damage is diagnosed-primary laparoscopic or transperineal repair 
or perhaps by the gynecology is dependent on laparoscopic expertise of urologist 

• Duodenal and small-bowel trauma while grasping, relocating and using diathermy 
• Gentle tissue handling with atraumatic bowel graspers 

• If a seromyotomy is diagnosed-primary intracorporeal repair with laparoscopic 
sutures is possible 

• Careful energy application with centered field laparoscopic view of the tips of the 
instrument 
• If a thermal bowel injury is seen-primary intracorporeal repair with laparo

scopic sutures is undertaken 

Early postoperative complications are as follow: 

• Bleeding 
• Initial relaparoscopy: if it fails to identify the source, then a laparotomy should be 

performed 

Late postoperative complications include the following: 

• Anastomotic leak and pelvic sepsis 
• NPO and interventional radiology consult for drainage 
• Consider diverting ileostomy if not already diverted before 

• Hypogastric nerve damage with bladder dysfunction, sexual dysfunction 
• Sharp and precise pelvic dissection, good sense in use of energy sources 

3 RESULTS 

This procedure is a minimally invasive method of sphincter-preserving surgery. 
Laparoscopic-stapled low anterior resection has similar short-term functional and 
oncological results when compared to laparotomy. 

~ CONCLUSIONS 

Laparoscopic-stapled low anterior resection is a valuable tool in the colorectal surgeons' 
armamentarium. It provides magnified visualization in a lower pelvis with precise rec
tal mobilization and nerve sparing. The procedure is associated 1(~20% conversion 
rate, which is related to surgical team expertise and patient selection. 



15 Laparoscopic Low Anterior 
Resection with Transanal 
Anastomosis or Colonic 
J Pouch Creation 
Sharon L. Stein and Canor P. Delaney 

INDICATIONS/CONTRAINDICATIONS 

Laparoscopic low anterior resection with transanal anastomosis is performed primarily 
for oncologic indications. Patients with tumors invading beyond the muscularis mucosa 
or lymph node involvement should undergo enbloc resection of the rectum and mes
orectum. Oncologic resections mandata negative margins: ideally 2 em of uninvolved 
distal tissue in the rectum and anus although 1 em may be acceptable in tumors with 
favorable pathology to preserve sphincter function. When patients present with low 
rectal cancers, it may be impossible to achieve appropriate margins while using a double
stapled technique. Some low lying early rectal cancers, circumferential lesions, or 
tumors with unfavorable pathologic findings may be inappropriate for local excision 
and a transanal approach should be considered. Transanal or coloanal hand-sewn anas
tomosis allows for removal of mucosa or internal sphincter providing greater distal 
margins, while preserving bowel continuity. 

Occasionally, during surgical operations for benign disease, technical problems 
such as stapling misfiring, ischemia, or benign pathology such as low rectovaginal fis
tula, may call for a coloanal technique. Ability to perform a hand-sewn transanal anas
tomosis will allow the surgeon to reestablish bowel continuity when the patient might 
otherwise require a permanent colostomy. 

'Iransanal techniques, while preserving intestinal continuity, have a greater inci
dence of frequent bowel movements and mild-to-moderate incontinence. Patients with 
poor preoperative candidates are poor candidates for this technique and should undergo 
creation of permanent colostomy. Patients with tumors invading the sphincters or into 
the lateral pelvic sidewalls should undergo abdominal perineal resection or pelvic 
exenteration and should not be considered for transanal anastomosis. 

145 
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Laparoscopic surgery may be safely performed in experienced hands in a wide 
variety of patients. While laparoscopic surgery and small incisions 8I'9 convenient in 
thin fit patients, morbidly obese patients and elderly patients 8I'9 also candidates for 
laparoscopic proctectomy and may benefit from decreased incision lengths, earlier 
mobility, and decreased respiratory compromise. With appropriate retraction and pres
ervation of appropriate oncologic margins, laparoscopic surgery can be performed on 
most operative candidates. Several preliminary studies on laparoscopic proctectomy 
have demonstrated functional and oncologic results equivalent to open surgery and a 
randomized trial is underway to assess the outcomes of laparoscopic proctectomy for 
cancer. Patients with extensive adhesions and scarring from past surgery may not be 
good candidates for laparoscopic surgery. In addition, laparoscopic proctectomy is an 
advanced laparoscopic procedure and should not be performed for oncologic indica
tions by inexperienced laparoscopic surgeons. 

U PREOPERATIVE PLANNING 

Prior to surgery, all patients should undergo appropriate preoperative staging for the 
rectal neoplasia. Local, nodal, and metastatic evaluation of the tumor should be per
formed. Prior to surgery, a tumor biopsy and pathologic diagnosis should be established. 
A rigid proctoscopy and digital exam should be performed by the operating surgeon to 
evaluate tumor location, fixation, and appropriate surgical approach. 

In addition, depth of invasion and nodal status should be established using either 
endorectal ultrasound or magnetic resonance imaging. Choice of exam should be based 
on local expertise and tumor staging. For Tl and T2 tumors, endorectal ultrasound is 
more accurate for staging, while in more advance T staging MRI has been shown to be 
more sensitive. 

Advanced tumors should be evaluated for neoadjuvant therapy prior to surgical resec
tion. T2 tumor with unfavorable histology, any T3 or T4 tumor, and any tumor with nodal 
involvement 8I'9 candidates for preoperative chemoradiation. Assessment of appropriate 
oncologic margins should be performed preoperatively, as posttreatment regression of 
tumor does not necessarily equate with resolution of microscopic disease. 

Metastatic evaluation includes computed tomography of the abdomen and pelvis and 
baseline CEA level, which may be useful for postoperative monitoring. In addition, there 
is an 8-10% rate of synchronous polyps or neoplasia and patients without obstructing 
lesions should have preoperative assessment of the entire colon and rectum. 

All patients should have a preoperative evaluation of baseline continence. Personal 
history of fecal incontinence including nighttime soilage, incontinence to liquid, solid or 
flatulence should be addressed. Physical exam should include digital evaluation of 
sphincter tone and strength of contraction. Although anal manometry may be performed, 
digital rectal exam has been shown to be a better predictor of postoperative continence. 

Patients should be consented for temporary ileostomy and should be aware of the 
possibility of a permanent colostomy. Temporary ileostomy is used in very low rectal 
anastomosis to protect the anastomosis during immediate postoperative period second
ary anastomotic leak rates of up to 17o/o. Permanent colostomy may be necessary if the 
tumor is found to invade the sphincter muscles intraoperatively. Patients should have 
the opportunity to meet with an enterostomal therapist for preoperative counseling and 
should be marked for left- and right-sided stomas prior to surgical positioning. 

Appropriate preoperative evaluation of medical comorbidities should be performed 
as indicated by patient history. All patients receive preoperative laboratory assessment 
including standard metabolic, coagulation, and blood count studies. Patients should 
also have type and cross match of blood for possible transfusion. 

Preoperative bowel preparation is controversial. Although data demonstrate that 
bowel cleansing may not be necessary in all colon surgery, bowel preparation avoids 
leaving a column of stool in the diverted colon. In addition, bowel cleansing provides 
the ability to perform colonoscopy intraoperatively if not completed preoperatively. The 
authors routinely perform preoperative bowel preparation. 
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G SURGERY 

Essential equipment& for successful laparoscopic low anterior resection include 
5 or 10 mm 30-degree camera for adequate visualization especially vital in the pel
vis for deep dissection, nontraumatic laparoscopic bowel graspers, laparoscopic scis
sors with electrocautery capability, and an energy device or staplers for vessel 
transection. A Lonestar retractor and lighted Hill Ferguson anal retractors facilitate 
perineal dissection. 

Prophylaxis 
Prior to incision, antibiotics with appropriate anaerobic and aerobic coverage should 
be given and redosed every 4 hours throughout the operation. Subcutaneous low-dose 
molecular heparin is given prior to induction. Sequential compression devices are used 
for all patients intraoperatively. Skin preparation of perineum and perianal region is 
performed per standard protocoL 

Positioning 
The authors position patients in moditled lithotomy position in yellow-tin or padded 
stirrups. Care should be made to ensure that the lower leg is well protected to prevent 
injury to the perineal nerve. An electric operating table is lined with either a gel pad 
or bean bag to reduce the risk of pressure injury and facilitate varied positioning 
throughout the operation. An orogastric tube, placed after induction of anesthesia, 
allows for decompression of the stomach intraoperatively and is removed prior to 
extubation. 

Steps in Laparoscopic Low Anterior Resection with 
Coloanal Anastomosis 
1. Abdominal exploration 
2. High ligation of inferior mesenteric artery and vein 
3. Splenic flexure tak.edown and left colon mobilization 
4. Protectomy with total mesorectal dissection 
5. Perineal dissection 
6. Removal of specimen 
7. Creation of a neorectum 
8. Anastomosis 
9. Creation of diverting ileostomy 

Abdominal Exploration 
The abdomen is entered using an open technique and Hasson port. Additional ports 
are placed under laparoscopic guidance. Our typical port placement is shown in 
Figure 15.1. 

Initial evaluation occurs to determine laparoscopic feasibility of the operation. 
If significant adhesions from prior surgery exist, the decision is made to convert to 
open surgery. The abdomen is evaluated for metastatic disease. The peritoneum is 
inspected for signs of tumor implantation. Attention is drawn to the liver, which may 
be elevated to examine the inferior aspect. The ovaries are inspected in female 
patients, as there is a 3-8% incidence of ovarian metastasis in colorectal cancer 
patients. The pelvis is assessed to evaluate for lateral extension of the tumor. In the 
case of large bulky tumor, it may be difficult to assess invasion of sphincter muscles 
preoperatively, and decision to convert to abdominal perineal resection may occur 
intraoperatively. 
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Fit•• 15.2 Dissection af the 
inferior mesenteric artery. At the 
level af the sacral promontory, the 
inferior mesenteric artery is tented 
anteriorly toward the abdominal 
wall, allowing for dissection paral· 
lei and deep to the artery. Note 
the left colic artery is preserved. 
Nerve fibers from the sympathetic 
plexus lay be lOIN the artery, and 
are swept down and praseJVad. 
Prior to transection, identification 
af the left ureter is vital to ensure 
it is not inadvertently transacted 
with the vascular bundle. 

0 
5mm 

0 
5mm 

10mm 
0 0 

5mm 

0 
5mm 

Figura 15.1 Placement af laparoscopic 
ports. Typically, the abdomen is opened 
through a supraumbilical port. which will 
allow for placement of a 10-mm camera. 
Five-millimeter ports are placed in the right 
upper and lower quadrant. The right IOII!far 
quadrant port should be placed at the 
premarkad ileostomy site. On the left side, 
an upper and lower quadrant 5-mm ports 
are placed. The left lower quadrant port site 
or a pfannenstiel incision \lllill be used for 
specimen retraction sites. Port site place· 
ment may be modified for body habitus. 

High Ligation of Inferior Mesenteric Artery and Vein (Fig. 15.2) 

The patient is placed in Trendelenburg, left side up to isolate the left colon from the 
small bowel. The superior hemorrhoidal vessels are elevated at the sacral promontory 
and dissected in the open space caudal to the vessels. Branches of the hypogastric 
nerves lying between the aorta and the inferior mesenteric artery are preserved and 

Left colic artery 

Ureter 
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swept caudally toward the aorta. The left colic artery is conserved to maintain blood 
flow to the left colon. The left ureter must be definitively identified and preserved prior 
to transection of the inferior mesenteric artery. The artery is transacted using a stapler, 
clips, or an energy device. A stapler is placed through the colon extraction site, most 
commonly the left lower quadrant incision. If an energy device is used, three firings 
(two proximal and one distal) are used prior to transection. The inferior mesenteric 
vein is located proximal to the pancreas and ligated. High ligation of the inferior 
mesenteric artery and vein are essential for adequate colonic length. In situations 
where the left colon does not reach the anus comfortably, the left colic artery may be 
sacrificed, but care must be takan to ensure that this does not compromise anastomotic 
blood supply. 

Splenic Flexure Takedown and Left Colon Mobilization 
(Figs. 15.3 and 15.4) 
Dissection proceeds in a medial-to-lateral direction, under the transected inferior 
mesanteric artery. The relroperitoneum can be maintained intact and swept caudally, 
preserving the left ureter, gonadal vessels, and psoas muscle. This dissection continues 
inferiorly to the pelvic brim and superiorly to the inferior border of the pancreas. Pos
terior and lateral attachments should be completely dissected: any posterior adhesions 
may compromise reach of the left colon into the pelvis. 

The dissection to the splenic may begin from the iliac fossa and proCfled superiorly 
to the splenic flexure, or from the mid-transverse colon laterally. In a superior approach, 
reverse Tbmdelenburg will help isolate the transverse colon. The plane between the omen
tum and colonic mesenteric is idantified by triangulation of the colon and the mesentery. 
An avascular plane exists that allows for sharp dissection. The omentum is typically fused 
medially and is easiest to enter toward the midline and is confirmed by visualization of 
the posterior wall of the stomach. While approaching the spleen, care should be taken to 
avoid excessive tension that may cause capsular tearing resulting in bleeding. 

The lateral dissection should stay just inside the line of Toldt, which represents the 
relroperitoneum. In the iliac fossa, reidentification of the ureter is vital, as this is a IC 

Cl 
·~ ., 
Gl : 

a: 
Figure 15.3 Assistant is located .9 
between the patient's legs to i 
enable him./her tD work with the <e 
camera. The medial-to-lateral ~ 
dissection is facilitated by reverse -' 
Trendelenburg with left side -
elevatEd. Retractors are placed ~ 
under the mesentery to keep 
tension on the line ofToldt and 
retJoperitoneum. Open bowel 
graspers elevate the mesentery in 
anterior direction allowing for a 
wider line of tJaction during the 
dissection. The surgeon can then 
dissect above the retroperitoneum 
to the lateral sidewall, superiorly 
to the splenic flexure and inferi· 
orly toward the iliac fossa. Care 
must be taken to ensure that the 
ureter and retroperitoneal struc-
tures remain with the retroparito
neum, and the plane of dissection 
does not veer under the distal 
edge of the pancreas. 
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Figur• 15A Mobilization af the 
splenic flexure. An avascular 
plane is present between the 
omentum and the epiploicae af 
the colon. Entry is facilitated in 
the midline, where the omental 
planes are fused and proceed 
toward the splenic flexure. 

common location for ureteric injury. Often the sigmoid colon is tethered to the lateral 
wall in this location, hindering the view of the ureter. Superiorly, the avascular dissec
tion plane may come close to the colon laterally, and care must be taken to ensure that 
there is no injury to the colon. If dissecting too far from the colon, it is easy to enter 
the retroperitoneal plana, resulting in increased bleeding and potential damage to ret
roperitoneal structures. 

Protectomy with Total Mesorectal Dissection (Fig. 15.5) 
The mesorectal plane is entered by elevating the rectosigmoid junction in a superior 
and anterior direction. The right gutter can be entered through the avascular plana at 
the base of the masentry. The mesorectal dissection should be performed sharply to 
prevent injury to the hypogastric and parasympathetic nerves. The hypogastric nerves 
are visualized and preserved at the sacral promontory, coursing laterally into the 
pelvis. Dissection is performed posteriorly, than laterally. Posterior dissection contin
ues through the avascular plana outside the fascia propria to Waldayer's fascia and 
then to the levator muscles. The lateral stalks are a site of potential injury to the 
nerves of the pelvic plexus. Staying just lateral to the fascia propria helps to protect 
vital structures. 

Obese patients may present a challenge in dissection. A fan retractor can be used 
to increase counter tension to allow for dissection. In a male with a thin pelvis, upward 
traction may be critical to allow for adequate lateral access for dissection. If using an 
anergy device, a suctionlinigator can be used intermittently to evacuate smoke and 
allow for better visualization. 

After posterior dissection is complete, the anterior dissection is performed (Fig. 15.6). 
Pulling the rectum superiorly and caudally will place tension on the anterior planes. 
A second retractor can be used to place tension on the anterior pelvic structures. Care 
must be taken to avoid injury to the seminal vesicles laterally. A very thin avascular 
plana exists, and must be carefully dissected using sharp dissection. Both the seminal 
vesicles and vagina will bleed if the dissection is not precise. If the patient has had a 
prior hysterectomy, the vagina can be fused to the anterior rectum. In addition, a large 
uterus can obstruct visualization and the ability to appropriately retract the rectum. 
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Rectum 

A Keith needle can be used to fix the uterus to the anterior abdominal wall to alleviate 
this situation. 

Depending on the location of the tumor, wider margins may be required. As the 
dissection proceeds into the lower pelvis, a finger may be placed into the rectum to create 
counter traction and assess appropriate dissection planes. A uterine sound may also be 
placed into the vagina to prevent injury and create tension to elucidate dissection planes. 

Agur•15.5 Entering the appropri· 
ate plane for mesorectal dissection 
is critical to oncologic resection. 
By elevating the rectosigmoid 
junction anteriorly and superiorly, 
a plane may be visualized on the 
right side of the mesorectum. 
Sharp dissection should be per· 
furmed in this avascular plane. 

Figure 15.6 Lateral stalks. Continued 
tension on the rectum by lifting the 
rectum anteriorly and superiorly 
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allows for visualization of the mes
orectel plane. At the lateral stalks, t: 
neurovascular bundles travel close to tf 
the dissection plane. Unless there is 
tumor infiltration preservation of the 
lateral stalks should be performed by 
staying close to the fascia propria of 
the rectum. 
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Figur• 15.7 Anterior Yiaw af 
laparoscopic dissection. An opan 
retractor pulls the anterior struc
tures away from tha dissection 
plana to allow for visualization af 
tha appropriate plane. Cara must 
be taken to preserve tha seminal 
vesicles lateral to the prostate 
while dissecting Denonvilliar's 
fascia. 

Rectum 

Perineal Dissection (Fig. 15.7) 

The patient's legs are lifted and spread in lithotomy stirrups to allow the operating 
surgeon and assistant to access the perineum. A separate set of operative instruments 
should be used to prevent contamination from the perineum to the abdomen. Lonestar 
retractor is placed to expose the anus. 

Dissection begins with a circular incision at the dentate line. This is typically per
formed using electric cautery to minimize bleeding. Operating in the posterior plane 
initially may decrease run oH from the superior/lateral aspect and maximize visualiza
tion. The incision is canied down into the intersphincteric plane for a transphincteric 
resection or through the submucosal for mucosectomy. A solution of dilute (1/200,000) 
epinephrine may help to elucidate the operative plane and minimize bleeding. This can 
be injected into the submucosal. The external sphincter is preserved to maintain con
tinence. The external sphinctar may be distinguished from the internal sphincter by 
twitching of skeletal muscle fibers in response to electrocautery. 

After dissection of the anal ring, superior to the puborectalis, the dissection plane 
widens to incorporate the full thickness of the rectal wall and enters the pelvis to connect 
with the abdominal dissection. The plane is entered posteriorly most safely initially and 
then continued laterally. Anteriorly, care must be taken to avoid entry into the vagina in 
females, the prostate and urethra in males. A finger placed transvaginally can help elucidate 
the appropriate plane. Excessive vascularity is usually associated with dissection within 
the vaginal or prostate wall and the appropriate avascular plane should be reestablished. 

Removal of Specimen 

Extraction of the colon and rectum may be done through a left lower quadrant incision, 
pfannenstiel incision, or transanally. A 4-cm left lower quadrant incision can be made 
at an existing port site and is adequate for most specimens with minimal morbidity 
from the incision site. A transverse or oblique incision is used; small right-angle retrac
tors can be useful in visualization of the anterior fascia. In a thin patient, the muscles 
may be spared as in an open appendectomy: heavier patients and larger specimens may 
require transection of rectus sheath muscles. 
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Figur• 1U Parinaal dissection: 
Dissection plana is bagun at tha 
dantata lina using a lighted Hill
Ferguson retractor and carriad 
proximally in a posterior, lataral, 
and than anterior mannar. Muco
sactomy may ba facilitated with 
infiltrlltion of dilute apinaphrina to 
isolata tha submucosal. Inter
sphincteric plana is usad to 
achiave appropriate oncologic 
margin& in appropriate patients. 
Entry into tha pelvis occurs abova 
tha puborectalis. 

Figur•11.9 Colonic J pouch: 
Colonic J pouch is craated on tha 
antimesenteric sida of tha colon 
with a singla firing of a GIA 60-mm 
stapler. Pouch langth should ba 
limited to 60 mm to prevent dif
ficulty with pouch emptying. 
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should be occluded to reestablish pneumoperitoneum. When using a firm wound pro· 
lector (Alexis Wound Retractor System, Applied Medical, Rancho Santo Margarita, CA.), 
the incision can be closed by twisting the wound protector on itself and placing a large 
Kelly clamp to occlude the hole. A moist sponge may be wrapped around the protector 
to prevent leakage of gas. 

Upon returning to the abdomen, the operative field is checked for hemostasis, 
mesenteric alignment, and small bowel crossing deep the colon prior to construction 
of anastomosis. Fixation of the colon can obscure the view of the left side of the abdo· 
man. The colon is checked for appropriate reach into the pelvis. The colon is guided 
into the pelvis and operator at the pelvis may assist with guidance by placing a ring 
forceps or Babcock into the abdomen and guiding the colon gently to the anus. 

Sutures are placed to secure the colon to the anus prior to creation of a colotomy. 
This ansures the colon does not reb:act and no soilage will occur in the pelvis. A col
otomy is made in the apex of the J pouch or distal staple line and 2-0 vicryl are used 
to secure the colon to the dentate line, with sutures incorporating the sphincter muscles 
for more secure placement. Generally 6-8 sutures are necessary to ansure appropriate 
approximation of the colon to the dentate line. 

Diverting Ileostomy 
For anastomosis below 5 em from the anal verge, the authors typically place a diverting 
ileostomy to minimize complications of anastomotic leak. that may occur. The ileum is 
run laparoscopically proximally from the ileocecal valve and reach is checked to the 
anterior abdominal wall. Ideally, the ileostomy is created between 10 and 20 em from 
the ileocecal valve. Proximal and distal orientation are checked to ensure maturation 
of the afferent ileum. 

A trocar site on the right side is typically the pramarked ileostomy site. The skin 
incision is enlarged to allow two fingers to reach into the abdomen. Generally the sub
cutaneous and anterior fascia are sharply dissected using electrocautery. The muscle 
will be spread using two large Kelly clamps at right angles, and the posterior sheath is 
opened. Care must be taken to ensure the inferior epigastrics were not injured during 
dissection. The ileostomy is lifted laparoscopically to the anterior abdominal wall and 
pulled through the abdominal wall using a Babcock clamp. A supporting rod is placed 

Figur• 15.10 Coloplarty: A longitu· 
dinal colotomy approximately IHO 
in length starting 4-i em from the 
distal colon resection margin is 
closed with a single layer of 
polyglycolic acid sutures in an 
interrupted fashion. 
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Figur• 15.11 Straight coloanal 
anastomosis: Coloanal anastomo· 
sis is created at the dentate line. 
Typically 8 sutures are used and 
uniformly spaced to appro.ximate 
anal and colonic mucosa. 

under the ileum to prevent slippage of the posterior ileal wall into the abdomen allow
ing for passage of fecal stream prior to maturation. The ostomy is matured in a Brooke 
fashion after closure of all port and specimen extraction sites. 

The authors use a Jackson-Pratt drain selectively in cases below the peritoneal 
renection. If the patient is not diverted, a Mallencott drain may be left in place in early 
postoperative period to facilitate neorect.al drainage. 

POSTOPERATIVE MANAGEMENT 

Patients are placed on standard postoperative accelerated recovery program after sur
gery. Soft foods and oral analgesia are started on postoperative day number 1, and 
patients are encouraged to ambulate on postoperative day 0 or 1. The Foley catheter is 
typically removed at 24 hours. Patients should undergo postoperative enterostomal 
teaching for care of ostomy and ostomy bars are removed after approximately 2-3 days 
in most patients. 

~ COMPLICATIONS 

Complications are similar to other abdominal surgeries and include bleeding, infection, 
and postoperative ileus. In addition, low anterior resection with coloanal anastomosis 
increases risks of anastomotic leak, sexual and bladder dysfunction when compared to 
other colon surgeries. 

Anastomotic leak rates for anastomoses below 5 em from the anal verge are up to 
18%. History of radiation, low anastomosis, immunosuppression, and technical d.i£6.
culty have been associated with increased anastomotic leak rates. Creation of a divert
ing ileostomy helps to moderate the complications of leak but does not decrease the 
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anastomotic leak rate. Postoperative morbidity rates are comparable between diverted 
and not diverted patients, but reoperative rates are lower when an ileostomy is used. 
In general, the authors employ the use of a diverting ileostomy for patiants with low 
rectal cancer. However, patients with ileostomies have morbidity associated with a 
second hospitalization and operative intervention: a small percentage of patients may 
never undergo ileostomy closure. 

Sexual and erectile dysfunction is increased in patients undergoing proctectomy 
with total mesorectal excision. Approximately 30o/o of males experience difficulty with 
erection or ejaculation following low anterior resection secondary to intraoperative 
injury to the sympathetic or parasympathetic nerves. Dysfunction may improve with 
time and studies demonstrate some improvement with the use of sidafenil postopera
tively. The rate of dysfunction increases with age, preoperative radiation, and poorer 
preoperative ejaculatory function. Rate of female sexual dysfunction is less well described 
but women may have d:if6.culty with pain, sensation, and orgasm postoperatively. 

Bladder dysfunction is a less common complication. Up to 15o/o of patients experi
ence some temporary bladder dysfunction postoperatively, secondary to dissection in 
the pelvis or injury to parasympathetic nerves. Less than 5% suffer from permanent 
dysfunction when employing total mesorectal dissection techniques. Some patients 
may require replacement of the foley catheter postoperatively. 

~ RESULTS 
The greatest risk to patients with low rectal cancers is the risk of cancer recurrence. 
Local or pelvic recurrence is noted to occur in 2-25% of patients within 5 years after 
low anterior resections, with most studies reporting recurrence rates of approximately 
10%. Overall 5-year survival is stage dependent with rates ranging from 70% to 85% 
for resections performed for curative intent. Although results of large randomized trials 
are pending preliminary results on laparoscopic rectal resections for colon cancer do 
not appear to increase rates of local recurrence. 

Postoperatively patients may experience increased frequency, bowel movements, 
and soilage. Most studies describe 2-4 bowel movements per day on average, with up 
to 25o/o of patients suHering from some degree of incontinence. Anterior resection syn
drome, characterized by urgency, frequency, and soilage occurs in up to 10% of patients 
following total mesorectal excision. 

Coloplasty and colonic J pouch have been proposed to decrease frequency and 
urgency in patients undergoing coloanal and low rectal anastomosis. Recent studies 
have demonstrated comparable outcomes using the two techniques, with significant 
reduction in number of bowel movements over straight coloanal anastomoses. Patients 
with reservoir creation were found to have fewer nighttime bowel movements, less 
incontinence to solid stool. 

Alternative for coloanal anastomosis is generally abdominal perineal resection. 
Many patients prefer to attempt to preserve continence despite risks of functional dis
ability. In appropriately selected patients, total mesorectal resection with coloanal anas
tomosis offers oncologic resection with intestinal continuity. 

:.:, CONCLUSIONS 

Low anterior resection with transanal anastomosis provides restoration of intestinal 
continuity in patients who might otherwise be left with a permanent colostomy. Preop
erative staging including proctoscopy, ultrasound or MRI to evaluate depth of invasion 
and lymph node involvement, and full colonoscopy is essential to creation of appropri· 
ate operative plan. In addition, total mesorectal resection and attention to margins are 
essential to maintaining oncologic standards and low recurrence rates. 

Most patients are candidates for laparoscopic low anterior resections in experi
enced hands. Patients with prior surgery, obese patients, and males with narrow pelvis 
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may be assessed for laparoscopic approach and may benefit from minimally invasive 
techniques. 

Defecatory function may be worsened in patients following low anterior resection 
with transanal anastomosis, with large series demonstrating 2-4 bowel movements per 
day and up to 25% of patients having some degree of incontinence postoperatively. 
Creation of a neorectum by use of a J pouch or coloplasty may improve function, espe
cially in the early postoperative period. 
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16 End-to-End, Side-to
End Anastomosis 
Marylise Boutros and Anthony M. Vernavalll 

INDICATIONS/CONTRAINDICATIONS 

Sphincter-saving resections for rectal cancer and other benign conditions of the rectum 
have become standard over the last 20 years, having replaced abdominoperineal resec
tion for many patients. Our experience with low colorectal anastomosis is vast and our 
understanding of long-term outcomes is increasingly clear. The stapled straight end-to
end anastomosis (EEA) is the standard low colorectalana.stomotic technique (1). Although 
this low anastomosis frees the patient from a colostomy, unfortunately, it has a high 
rats of ana.stomotic leak and bowel dysfunction. 

• Anastomotic leaks aftsr colon resection occur at a rate less than 3%, whereas rectal 
anastomoses have a reported leak rate of 1Q-20o/o (2). This increase in the risk of 
anastomotic leak is thought to be due to the devascularization ensued by a total mes
orectal excision, the tschnical difficulty of a low pelvic anastomosis, and the impact 
ofneoadjuvant radiation on bowel healing (3,4). The mortality (2-7%) associ.atsd with 
this complication is significant (5). 
Bowel dysfunction after rectal resection is common (up to 60%) (6). Patients may 
suffer from incontinence, increa.sed frequency of defecation, urgency, and incomplete 
evacuation. The degree of symptoms correlates with the level of ana.stomosis (4). 

Several alternate anastomotic approaches have been developed in an attempt to 
diminish these complications. There are restorative reconstructions, including the 
colonic J-pouch and transverse coloplasty, which may be used for coloanalanastomoses 
(discussed elsewhere in this chapter) as well as a low colorectal side-to-end anastomosis. 
This is a variation on the standard EEA anastomosis. 

Contraindications 
In order to perform a low colorectal anastomosis, an oncologically sound resection 
that spares the sphincters must be possible. 

• Furthermore, any patient undergoing a low colorectal anastomosis must have ade
quate preoperative continence and sphincter function, as increased stool frequency 
and diminished continence can result even in the best circumstances. 

159 
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~-------------------

• Similarly all preexisting patient risk factors for anastomotic complications such as 
anemia, malnutrition, smoking, or cigarette should be corrected and the need for a 
proximal protective loop ileostomy be considered in all the cases. 

~ PREOPERATIVE PLANNING 

• Prior to a low colarectal resection, consent should be obtained for a possible perma
nent colostomy or a temporary diverting ileostomy. The location of both of these 
stomas should be marked preoperatively while the patient is sitting and standing. 

• Preoperative mechanical preparation of the bowel is undertaken before resection of 
the rectum. 

• Genaral anesthesia is induced. Broad-spectrum antibiotic coverage (7) for prevention 
of surgical site infections and prophylaxis (8) for deep vein thrombosis (with subcu
taneous unfractunated heparin injection and sequential compression devices) is initi
ated at this time. 

• A bladdar catheter is placed after induction of anesthesia. 

G SURGERY 
~----------------------

Patient Positioning 

The patient is placed in the appropriate positioning specific to the operative approach 
(open, laparoscopic, or robotic). However, despite the approach a few key principles 
will facilitate fashioning the anastomosis: 

• The patient is placed in the modified lithotomy (with appropriate stirrups) or split-leg 
position in Trendelenburg. 

• After exploratory laparotomy, the small bowel is packed away in the upper abdomen. 
This positioning gives the surgeon the best access to the pelvis. 

Mobilization 

The splenic tlaxure and the distal large bowel are fully mobilized along with the rectum 
as described elsewhere in this chapter. For there to be enough proximal colon to fashion 
a tension-free anastomosis, a high ligation of the inferior mesenteric artery and inferior 
mesenteric vain is usually necessary. Rectal resection with total or partial mesorectal 
excision, as indicated by the location of the tumor, is performed. The posterior dissection 
plane is developed in an avascular areolar tissue plane all the way to the pelvic floor. 
The dissection plane can be followed around the pelvis to the lateral peritoneal attach
ments. The attachments are incised to release the rectum. For mid to low rectal tumors, 
the anterior lateral ligaments containing the middle hemorrhoid vessel are divided with 
electrocautery at the sidewall of the pelvis to remove all of the mesenteric fat 

Bowel Preparation for Anastomosis 

The distal resection margin is chosen and the mesorectal fat is circumferentially cleared 
off. A linear stapler is fired across the rectum; this can be laparoscopically done using 
an Echelon11 (Hthicon, Cincinnati, OH, USA) or Endo GIA 11 (Hthicon, Cincinnati, OH, 
USA) or in an open procedure using a number of stapling devices including the Contour 
curved cutter~> (Ethicon, Cincinnati, OH, USA) or TA stapler. It is imperative to ensure 
that the rectum has been completely stapled and closed (Fig. 16.1). 

Operative Technique for the EEA Anastomosis 

This technique is the standard method to construct low colorectal anastomoses. Since 
the advent of the circular end-to-end stapler and the description of the EHA anastomosis 



Cll1ptar 16 End-to-End, Side-to-End Anastomosis 161 

figur•16.1 Schematic representation 
of tha distal rectal stump with EEA 
stapler introduced. This is used for 
both tha and·to·and and and·to·side 
anastomoses. 

in 1979, this technique has evolved from a double purse-string EEA anastomosis to a 
double-stapled EEA anastomosis (9,10). 

• The proximal resection margin is chosen in an area that is non-inflamed and free of 
diverticula. It is imperative at this point to confirm that the proposed proximal resec
tion margin can easily reach the stapled rectal stump without any tension. Then, the 
remaining mesocolon is divided. 

• A purse-string clamp is placed at the transection line and the colon is divided just 
distal to the clamp using a long-handled knife. Next a nonabsorbable, monofilament 
suture such as 2.0 nylon on a straight needle is threaded through the purse-string 
clamp and the clamp is removed. Alternatively, the colon is divided at the proxi
mal transaction line using a long-handled knife and a hand-sewn purse-string 
suture using 2.0 prolene is placed on the cut edge of the bowel. The specimen is 
removed. 

• The circular stapler anvil (typically size 28, 29, or 33) is gently introduced into the 
proximal bowel and secured in place using the purse-string suture. 

• It is important to ensure that there are no diverticula or mesocolonic tissue on the 
surface of the bowel where the EEA stapler will be fired. 

• The proximal colon is gently placed into the pelvis ensuring that it is correctly ori
ented and that the mesentery is not twisted (Fig. 16.2). 

• The stapler is then gently transanally introduced up to the stapled end of the rectal 
remnant. Under direct vision the stapler is opened such that the trocar pierces through 
the rectal remnant at or adjacent to the linear staple line. The anvil and the trocar of 
the stapler are then correctly mated orienting the proximal colon. Once closed, the 
stapler is fired, opened, and gently removed. 

Operative Technique for the Side-to-End Anastomosis 

Anastomotic techniques have evolved to improve the quality and function of low color
ectal anastomosis. The side-to-end low colorectal anastomotic technique was initially 
employed to overcome large discrepancies in proximal colon and distal rectal size, as 
well as situations in which the operating room set-up was not prepared to allow access 
to the perineum for a traditional straight EEA anastomosis (11). However, more recently, 
it appears that this technique may confer improved functional results, and possibly, 
fewer complications (12,13). The technique is as follows: 

• The proximal resection margin is chosen in an area that is non-infiamed and free 
of diverticula. It is imperative at this point to confirm that the proposed proximal 
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Ag•• 16.2 Schematic raprasanta· 
tion af proximal colon praparad for 
and-to-and anastomosis and placed 
in proximity to distal rectal stump 
raady for stapler to ba matBd. 

margin can 888ily reach the stapled rectal stump without any teosion. Then, the remain
ing mesocolon is divided and the colon is transected using a linear cutting stapler. 

• The specimen is removed. 
• A 3 em colotomy is made 3 em from the proximal staple line. The circular stapler 

anvil (typically size 28, 29, or 33) is lubricated and inserted through the colotomy 
such that the head of the anvil is pushed cephalad and the spear is brought out 
through the colotomy. A purse-string suture may be placed around the anvil using 2.0 
polypropylene. 

• It is important to eosure that there are no diverticula or mesocolonic tissue on the 
surface of the bowel where the circular stapler will be fired. 

• The proximal colon is gently placed into the pelvis eosuri.ng that it is correctly ori
ented and that the mesentery is not rotated (Fig. 16.3). 

• The c:ircular stapler is then gently transanally introduced up to the stapled end of the 
rectal remnant. Under direct vision the circular stapler is opened such that the trocar 
pierces through the rectal remnant at the linear staple line. The anvil and the trocar 
of the c:ircular stapler are then correctly mated orienting the proximal colon. Once 
closed, the stapler is fired, opened, and gently removed. (Fig. 16.3b) 

Testing 1he Anastomosis 

Regardless of which technique is used to perform the low colorectal anastomosis, it is 
important to test for anastomotic integrity. 

• Once the circular stapler is removed, the stapler is opened and both tissue donuts are 
retrieved and inspected to ensure that they are circumferentially complete and intact 
The muscular layer of the colonic wall must be intact. 

• The pelvis is then filled with saline and the proximal colon is occluded with an 
atraumatic bowel clamp. 

• A fiexible sigmoidoscopy is performed, distending the rectum and the anastomosis 
with air, demoostrating that it is air tight by the lack. of bubbling in the saline-filled 
pelvis. Direct visualization of the staple lines also ensures completeness, viable prox
imal and distal mucosa, and adequate hemostasis. 



Placement of Pelvic Drains 
• The use of pelvic drains is controversial. 
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figur• 16.3 Schematic of the ends of 
bowel when the end·to·end anasto· 
mosis stapler is mated in fashioning 
an end·to·side anastomosis. Note the 
side limb should be about 3 em. 

• Although previously believed to minimize the risk of anastomotic complicatioos by 
preventing the collection of fluid or hematoma in the pelvis, the use of drains has not 
shown to be of any benefit or harm in large randomized controlled trials (RCTs) and 
meta-analyses (14). 

• The authors and the editors selectively drain low coloractal anastomosis. 

POSTOPERATIVE MANAGEMENT 

Postoperative management in colorect.alsurgary has evolved in the last decade resulting 
in shorter hospital stays and decreased morbidity. This fact is partly due to the imple
mentation of fast-tracking programs based on evidence-based management practices 
(15). The elements of fast-track colorectal postoperative management include: 

• Usa of non-narcotic analgesia and minimized usa of narcotic analgesia. 
• Avoidance of excess intravenous fluid and the use of goal-directed fluid admin

istration. 
• Preoperative carbohydrate administration and early postoperative feeding (clear fluid 

diet on postoperative day 0, advancing to low residue diet on postoperative day 1 if 
tolerated). 

• No use of routine nasogastric tubes. 
• Removal of the bladder catheter on postoperative day 1. 
• Early aggressive ambulation. 
• Well-defined daily care maps and discharge criteria. 

These efforts have significantly reduced the standard hospital stay (14). In addition, 
there is evidence that the peri operative use of alvimopan, a peripherally acting p.-opioid 
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receptor antagonist, may shorten the return of bowel function and time to discharge by 
approximately one day without compromising analgesia (16) . 

.) COMPLICATIONS 

Anastomotic complications have significant morbidity. In the acute postoperative period, 
there are two anastomotic complications that may present with varying severity: 

Anastomotic Leak 

• Low coloractal anastomoses have the highest reported leak rate compared to small 
bowel and colonic anastomosis: and are reported to be 1Q-20o/o (2,3). 

• The incidence of leak is strongly associated with the distance of the anastomosis from 
the anal varga (4), with coloanal anastomoses having the highest leak rate. 

• Anastomotic leaks are managed basad on the patient's symptoms; a small contained 
leak in an asymptomatic patient may be managed solely with antibiotics, whereas a 
large contained leak may require radiological percutaneous drainage and a free leak 
presenting with peritonitis and sepsis requires operative lavage and diverting loop 
ileostomy if not already present or takedown of the anastomosis and creation of an 
end-colostomy and Hartmann's stump. 

• The long-term sequelae of an anastomotic leak may be insignificant or may result in 
a stricture or a fistula. 

Anastomotic Bleed 

• Anastomotic bleeding also varies in severity, with most instances being minor and 
self-limited. They usually occur with passage of the patient's first stool. 

• Rarely, bleeding can be massive and require transfusion, endoscopic or transanalaxam
ination with 1:10, 000 epinephrine injection, cautery, clip, or suture application. 

Anastomotic complications are usually related to technical factors or to preexisting 
patient factors. Thus, every eHort must be made to assess and optimize these factors 
preoperatively and intraoperatively. 

Technical Factors (2-4) 

• It is essential to create a tension-free anastomosis (splenic nexure mobilization recom
mended, high ligation of the inferior mesenteric artery and the inferior mesenteric 
vain are all nacassw:y). 

• Ensure good blood supply at the anastomoses. This can be done by evidence of pul
satile bleeding from the marginal artery at the level of the anastomosis or by the 
presence of an audible pulse with a handheld Doppler. In addition, the color of the 
bowel confirms viability. 

Preexisting Patient Factors (2-4) 

• Poor nutrition 
• Radiation exposure 
• Immunosuppression 
• Smoking 
• Anemia 

~ RESULTS 
Multiple RCTs have addressed the question of which anastomosis confers the bast func
tional long-term outcome. A meta-analysis of these RCTs reported that the colonic 
J-pouch was superior to the straight EEA anastomosis in bowel frequency, urgency, fecal 
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incontinence, and the use of antidiarrheal medication. However, the colonic }-pouch 
did not confer significantly dillerent functional outcomes in RCTs that compared it to 
transverse coloplasty or the side-to-end anastomosis (6). In addition, the rate of anasto
motic leak is significantly higher after both end-to-end coloanal anastomosis and colo
plasty compared to colonic J-pouch anal anastomosis. 

A more recent Rcr compared low colorectal end-to-end with side-to-end anasto
moses and reported an overall clinically significant anastomotic leak rate of 16.8% with 
significantly less leaks in the side-to-end group as compared to the end-to-end group 
(5% vs. 29.2%, P < 0.005). This benefit was found for mid- and low-rectal resections 
and thus the authors postulated that this significant benefit may be due to an improved 
blood supply in the end-to-side anastomosis. (12) 

A recent RCT examined the optimal size of the side limb in the side-to-end anas
tomosis. They randomly assigned patients at the time of surgery to either a short (3 em) 
or long (6 em) side limb. They found that anastomotic leaks, bowel frequency, Wexner 
incontinence score, urgency, and use of antidiarrheal medications and laxatives were 
not significantly different between the two groups. However, they did find that incom
plete evacuation, as demonstrated by defecography, was significantly higher in the long 
limb as compared to the short limb group (59% vs. 25%, P < 0.039). (13) These findings 
mirror prior reports of colonic }-pouch limb length. 

~ CONCLUSIONS 

When a restorative rectal resection is being performed, patient and technical factors 
need to be optimized to minimize the risks of complications and improve long-term 
functional outcomes. A side-to-end low colorectal anastomosis is a technically simple 
alternative technique to a straight BBA anastomosis that may be used preferentially: or 
it may be utilized when a colonic J-pouch is not feasible because of a narrow pelvis or 
inadequate bowel length. However, whenever technically feasible the colonic }·pouch 
is the preferred method of anastomosis. 
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17 Hybrid Robotic and 
Fully Robotic Procedures 
Susan M. Cera 

INDICATIONS/CONTRAINDICATIONS 

Rectal cancer surgery is technically challenging because of the limited confines of the 
pelvis and the close proximity of the presacral veins, autonomic nerves, and reproduc
tive organs. In 1979, the procedure that is known as total mesorectalexcision (TME) was 
introduced by Dr Heald (1) and is now universally accepted as the gold standard for 
treatment of rectal cancer. The technique involves precise dissection of the avascular 
plane between the presacral fascia and the fascia propria of the rectum. The goal for 
optimal oncologic outcome is total excision of the mesorectum including an intact mes
orectal envelope without defects and microscopically tumor-free radial and distal mar
gins. The secondary goal is autonomic nerve preservation relating to quality of life. 

Rectal cancer surgery has gone through an evolution of change in the era of mini
mally invasive surgery. Since the first laparoscopic colectomy in 1991, the use of lapar
oscopic surgery for colorectal cancer has been increasing. Appropriate oncologic 
outcomes for colon cancer have been validated in randomized trials studies such as the 
COST trial (2). Likewise, laparoscopic low anterior resection (LAR) with TME has sev
eral advantages when compared with open LAR, including reduced postoperative pain, 
faster recovery of bowel function, improved quality of life, and decreased hospital stay 
and disability. However, the laparoscopic approach to LAR has inherent technical lim
itations, such as a two-dimensional view, limited dexterity of the long, straight instru
ments, and fixed instrument tips. Consequently, this technique has been proven to have 
a steep learning curve with a high rate of conversions. The British CLASSIC trial, a 
large prospective randomized study comparing laparoscopic to open colorectalsurgery, 
reported a 34% conversion rate for laparoscopic approach to rectal resection (3). 

The Intuitive Surgical11 Da Vinci surgicalTM system (Intuitive Surgical11, Sunnyvale, 
CA), FDA-approved in 2000, was specifically developed to compensate for the technical 
limitations of the laparoscopic approach. The magnified vision is 10 times that of the 
human eye and, when the image visualized through the view finder on the surgeon's 
console, is three-dimensional. Motion scaling is a feature that translates small hand 
movements outside the patient's body into precise movements inside the body. As the 
movements are transferred from the handle to the tip of the instrument, tremors and 
small movements are filtered for enhanced dexterity and smoother motion especially 
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during fine dissections and suturing under microscopic magnification. Motion scaling 
is designed to allow greater precision than is normally achievable in open and laparo
scopic surgery. Finally, the tips of the robotic instruments encompass endowrist tech
nology demonstrating the same full range of motion as a human wrist and can therefore 
rotate 360 degrees and bend with 90 degrees of angulation. 

Robotic LAR with TME for rectal cancer has been described in two ways. The first 
is a hybrid of laparoscopy and robotics. Vessel division and mobilization of the splenic 
flexure are accomplished laparoscopically followed by positioning of the robot between 
the patient's legs for the robotic TME. This approach was the mainstay procedure using 
the original design of the Da Vinci system with three arms. The second robotic approach, 
developed by Dr Seon-Hahn Kim of Seoul, Korea, involves robotic use for all portions 
of the procedure including vessel division, mobilization of the splenic flexure, and the 
TME. Fully robotic LAR has only been possible since the release of the Da Vinci S 
model that has four arms, each of which has a wider range of motion. The advantage 
of the fully robotic approach is that the robot is positioned over the patient's left knee 
allowing access to the anorectal area should digital exam, vaginal retraction, or flexible 
sigmoidoscopy be required during the dissection. 

Indications for robotic LAR include Tl through T3 tumors. Tumor location at any 
level of the rectum is possible, although strategy for intestinal reconstitution may 
differ. For tumors of the rectum 2 em above the anorectal ring a double-stapled anas
tomosis is the preferred option. Thmors less than 2 em from the anorectal ring that 
demonstrate no sphincter invasion are amenable to an intersphincteric resection. For 
this technique, the transanal intersphincteric dissection is performed first followed 
by the robotic transabdominal steps of the procedure. The specimen may be retrieved 
transanally or through a minilaparotomy incision followed by either a hand-sewn 
anastomosis or a double-stapled anastomosis. Rectal carcinomas invading the anal 
sphincter are surgically treated with abdominoperineal resection and permanent 
colostomy. 

Contraindications to robotic LAR are the same as for laparoscopy. Body mass index 
(BMI) is not a restriction and those patients undergoing preoperative chemoradiation 
therapy are potentially appropriate candidates. A significant history of multiple previ
ous operations may be a relative contraindication. If significant adhesions are encoun
tered, lysis of adhesions may be laparoscopically completed prior to docking the robot. 
The robot is not as adept at moving to multiple quadrants of the abdomen because of 
vertical limitations on range of motion of the robotic arms. 

Surgeon experience plays an important role in the success of robotic LAR and in 
ensuring both patient safety and good oncologic outcome. The surgeon should have 
experience with rectal cancer surgery and good knowledge of the open techniques. He/ 
she should demonstrate advanced laparoscopic skills and be proficient in basic robotic 
skills that have a learning curve. These skills include the following: 

1. Docking and undocking using the various arm and port clutches to move the arms 
2. Maximizing space between the robotic arms and strategic planning to avoid arm 

collisions 
3. Learning the console controls associated with the robotic system 
4. Learning the various robotic instruments that differ from the laparoscopic instru

ments 
5. Learning to use visual cues when manipulating the bowel and mesentery without 

haptic feedback and with forces that are motion scaled and electronically enhanced 

Contraindications to robotic LAR procedures are the same as for the laparoscopic 
approach. Application of all minimally invasive procedures should be tailored to the 
level of the surgeon experience. Minimally invasive approaches to rectal cancers are 
technically challenging and require advanced skills for good technique and trouble
shooting. For robotic surgery, technical confidence can be overestimated during the 
training period since those surgeons without minimally invasive experience may find 
it easier to navigate the pelvis with the more stabilized system, accommodating instru
ments, smoother dissections, and magnified views that the robot offers. 
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~ PREOPERATIVE PLANNING 

Routine preoperative staging should be performed for all rectal cancers including 
colonoscopy, biopsy, CT scan, and either endorectal ultrasound or pelvic MRI. Oncol
ogy consultation may be appropriate for initiation of neoadjuvant chemoradiation 
therapy. 

(;) SURGERY 

The robotic hybrid procedure involves three steps: 

1. Laparoscopic mobilization of the left colon and splenic flexure, ligation of the 
mesenteric vessels (This mobilization can be performed medial to lateral or lateral 
to medial based on surgeon preference) 

2. Robotic TME (The robot is positioned between the patient's legs) 
3. Specimen retrieval and anastomosis 

The fully robotic procedure involves four steps. The robot is not moved during the 
procedure but the arms ere undocked and redocked during the d:ifferent phases. 

1. Robotic vessel division and retroperitoneal dissection medial to lateral (The robot 
positioned over the patient's left leg to reach from the pelvis to the left upper 
quadrant) 

2. Mobilization of the splenic flexure 
3. Robotic TME 
4. Specimen retrieval and anastomosis 

For both approaches, the robotic TME is followed by specimen retrieval, possible 
anastomosis, possible diverting loop ileostomy depending on the surgical plan. 

Operating Roam Set Up 

For the Hybrid Procedure (Fig.11.1) 
Assistant and scrub tech are positioned to the patient's right 

The robot is positioned at the patient's feet during the laparoscopic portion and 
then brought between the patient's leg during the robotic TME. 

The video cart and additional monitors are placed to the patient's left. 

For the Fully Robotic Procedure (Fig. 11.2) 
The assistant and scrub tech are to the patient's right 

The video cart is at the foot of the bed. 
The robot is positioned over the patient's left leg. 

Patient Positioning (Fig.11.3) 
The patient is placed supine in a modified lithotomy position with the legs in padded 
adjustable stirrups. Both arms are tucked at the patient's sides and the patient should 
be secured to the bed to avoid shifting in the Ti'endelenburg position. Towels are placed 
in an x-shaped fashion across the patient's chest and tape is placed over the towels to 
secure the patient to the bed. For the hybrid procedure, both patient's legs should be 
padded anteriorly to prevent injury from the robotic arms. For the fully robotic proce
dure, additional padding should be placed on the left leg. Placement of ureteric stents 
(optional) followed by foley catheter is performed prior to initiation of the robotic pro
cedure. During the robotic portion of the procedure, the patient is placed in steep 
Ti'endelenburg with a 30-degree right lateral rotation to keep the small bowel out of the 
pelvis and in the right upper quadrant. 
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Figur•17.1 OR slrtup for hybrid 
robotic low anterior resection 
ILAR). 

Figur•17.2 OR slrtup for fully 
robotic LAR. 

Assistant Surgeon 

SCNb nurse 

Port Placement and Docking 

Hybrid Procedure Porll (Fig. 17A) 

Robotic 
surgical cart 

LJ 
Surgeon 
console 

• The 12-mm camera port is placed 3 em either above or below umbilicus midway 
between the xiphoid and the symphysis pubis. 

Assistant 

SCNb nurse 

Surgeon 
console 
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Figura U.3 Patient positioning for 
robotic LAR: bath hybrid and fully 
robotic. 

• The right lower quadrant port is both L1 Oaparoscopic port 1) and R1 (robotic port 1). 
This should be a disposable 12-mm port (to accommodate a stapler) through which 
is telescoped an 8-mm nondisposable metal robotic port (for the robotic portion of the 
procedure). 
The right upper quadrant port is L2• This port is a disposable 5-mm. port. 
The left lower quadrant port is R2, with additional port R3 placed left lower quadrant 
lateral to Rz if a Da Vmci S system (four anns) is used. Both of these ports are the 
robotic metal nondiposable ports. 

Fully Robotic Proc1durt Porta: Starting wittJ C.m1r1 Port 
1nd Then Clockwise (Fig.11.5) 

Camera port 12 mm placed 3 em to the right and 3 em above umbilicus. 
R1: 12-mm. port right lower quadrant (midclavicular line) through which is telescoped 
an 8-mm. robotic port. The 8-mm. port can be removed to place an endostapler. 

0 
camera 

0 
R2 

0 
Rs 

Figura 17A Port placamant for hybrid 
robotic LAR 
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0 0 Rs Assistant 

0 0 

R2 
Rs 

0 0 0 0 Assistant Camera Assistant 
Camera 

0 0 0 0 

R1 Empty R1 R2 

Figure 17.5 Port placement for fully robatic LAR. 

• Assistant port right lateral midabdomen: 5-mm port for retracting and suctioning by 
assistant. 

• R3 : 8-mm port right upper quadrant should be medial to midclaviculer line but to the 
right of the falciform ligament 

• R2: 8-:mm. port left upper quadrant placed just to the right of the midclavicular line 
midway between umbilicus and left subcostal region. 

• Left lower quadrant 8-mm robotic port placed at the same height and positioned as 
the right lower quadrant port 

*Note: All of the 12-mm ports are disposable while the 8-mm ports are robotic 
metal nondisposable ports. 

All of the robotic ports described in the preceding text are the 8-mm ports. The 
5-:mm. ports are available but the 5-:mm. graspers have less grip and, as of this publica
tion, there are no 5-:mm. shears that accommodate electrocautery. Alternatively, the 
5-mm Harmonic can be used but the robotic version does not have the endowrist tech
nology minimizing key advantages of the robotic instrument technology. 

For both techniques, the camera port is inserted first using an open technique. The 
camera trocar used should be an extra-long standard disposable b:ocar (the Hasson is 
too short to accommodate the docking grips of the robotic arms). Stay sutures are 
placed to hold this trocar in place. The abdomen is insufilated, and, once pneumoper
itoneum is achieved, the remainder of the ports is inserted through the abdominal wall 
using the 30-degree robotic scope facing upwards. The camera is held by the surgeon 
or the assistant while the ports are placed. The ports should be inserted to the thick 
black line on the port to ensure optimal port depth. At this point, inspection of the 
abdoman should be undertaken. Adhesions should be laparoscopically divided and, if 
performing the hybrid procedure, the laparoscopic portion is accomplished. Prior to 
docking the robot, the table is placed in the Ti'endelenburg position with right lateral 
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rotation to ensure that the small bowel is out of the pelvis. It is imperative to ensure 
that all the bowels are in the right upper quadrant and the patient and the table posi
tioned before docking the robot. Once the robot is docked the position of the table 
cannot be changed. 

The camera is now removed and the robot cart is advanced to the OR table until 
the camera arm is directly over the camera port. If using a four-arm robotic system, the 
camera arm should be bent to the robot's left away from the side with arms 2 and 3 
(Fig. 17.6). All ports, which are empty at this point, are docked using the various port 
and arm clutch maneuvers. Once docked, the arms are positioned to maximize distance 
between to avoid collisions and are elevated to maximize space in the abdominal cav
ity. Once all ports are docked, the 30-degree scope is exchanged for a zero-degree scope 
which is used for the remainder of the case. Because of the magnification of the robotic 
system, the zero-degree scope maximizes the view of the pelvis. The camera is inserted 
into the camera port and, by manually moving the robot arm of the camera, the other 
instruments are inserted under direct vision. The tips of the instruments should remain 
in the visual fields at all times to avoid inadvertent injury to intra-abdominal contents. 
This administration is more important with the robotic technique than the laparoscopic 
because the field of vision is much smaller and more magnified with the robotic system 
and there is no haptic sensation which in a laparoscopic procedure might alert the 
surgeon to a problem. 

The surgeon should be familiar with the various instruments available. Electrocau
tery shears and the bipolar Maryland forceps are commonly used for sharp dissection. 
The Graptor™ and the double fenestrated grasper are long grasping instruments for 
grasping and retracting the bowel. Shorter instruments such as the fenestrated, Cadiere, 
and ProGraspTM forceps are advantageous for grasping small amounts of tissue during 
dissection but may cause injury if used to retract the bowel. Cautery can be connected 
to many of the instruments and the Harmonic is available with use of a separate foot 
pedal not attached to the console. 

A qualified assistant, such as a resident, secondary surgeon, or well-trained first
assist, is needed for the procedure and remains scrubbed at the patient bedside. This 
assistant should be experienced in laparoscopic maneuvers, ligating vessels, and stapling 

Figur• 17.fi Arm configuration for 
robot with four arms. 
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division of bowel if the attending surgeon does not wish to scrub back into the case 
each time for these portions of the procedure. 

Technique 

Hybrid Procedure 

PhBN 1: Lspsmscopic Mobilizstion of the Left Colon snd Splenic Rexure 
with Ugstion of the Me ~enteric Vessels 
Using the camera, 1 1 and 1 2 ports, the laparoscopic instruments are used to perform 
either a medial-to-lateral or lateral-to-medial mobilization of the left colon and splenic 
flexure with ligation of the mesenteric vessels (the inferior mesenteric artery [IM:A] 
and the inferior mesenteric vein [IMV]). The surgeon and the assistant are standing 
to the right of the patient, and the table can be repositioned to optimize the use 
of gravity. Upon completion of the mobilization, the patient is placed back into 
the Trendelenburg position with the right side down until all bowel remains out 
of the pelvis. 

Phase 2: Robotic TME 
The robotic cart is brought between the patient's legs until the camera arm is directly 
over the umbilical camera port. The camera scope is a zero degree scope. Port and arm 
clutch maneuvers are used to dock the arms to the camera and other three (R1 , R2 , and 
R3 ) instrument ports. Typically, two graspers are placed through the left ports and the 
monopolar cautery shears are placed into the right. The assistant stands to the patient's 
right and uses 1 2 for retraction and suctioning. The surgeon now sits at the console in 
the operating room and controls the robotic camera and the arms. The rectosigmoid 
junction is elevated superiorly and anteriorly using the R3 with a bowel grasper and is 
then locked into place. Using the electrocautery shears in R1 and the short grasper (such 
as the Cadiere forceps) in R3 , the plane between the fascia propria of the rectum and 
the parietal fascia is identified and entered. The hypogastric nerves are identified and 
preserved, as are the ureters. The dissection is carried out posteriorly first and then 
laterally along the pelvic sidewalls. The peritoneal reflection is incised anteriorly, and 
the plane between the rectum and the vagina/prostate is developed. The dissection is 
circumferentially undertaken to the level of the levators. 

PhBN 3: Specimen Rettievslsnd Ansstomosis 
Before dividing the rectum, one member of the team performs a digital rectal examina
tion under direct visualization, and the distal margin is carefully assessed. The 8-mm 
robotic port is removed from its telescoped position in the 12-mm right lower quadrant 
port to accommodate the stapler. The distal rectum is divided by the assistant or the 
surgeon, if he/she chooses to scrub at this point, with a reticulating 30-mm linear sta
pler. The robot is now dedocked and pushed back from the table. The specimen is 
extracted by creating a 4-cm suprapubic or left lower quadrant (at the port site) mini
laparotomy covered with a plastic wound protector. The proximal bowel is divided and 
an anvil is introduced into the proximal stump. A standard circular stapled anastomo
sis is created under laparoscopic visualization. 

The specimen may also be transanally retrieved after which either a hand-sewn or 
stapled anastomosis is created. After incising the distal rectum or performing an inter
sphincteric dissection connecting to the previously accomplished pelvic dissection, a 
wound protector is placed in the anus. The specimen is delivered and the bowel 
transacted. If an intersphincteric dissection is performed, a hand-sewn colonanal anas
tomosis is accomplished with or without colonic J pouch. If an intersphincteric dissec
tion is not performed and a margin of rectum remains, a stapled anastomosis is possible. 
The anvil is placed in the proximal bowel and returned to the pelvis. A pursestring 
suture is created in the distal resection margin. A circular stapler is inserted with the 
trocar advanced and a stapled anastomosis created. Following any of these anastomotic 
techniques, the anastomosis is tested for air tightness. 
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FULLY ROBOTIC PROCEDURE 

Phase 1: Vessel Division and Retroperitoneal Dissection 
The ports are placed as described in the preceding text. Before the robot is brought to 
the table, the camera is used to ensure that the bowel is out of the pelvis. Laparoscopic 
evaluation, lysis of adhesions (if needed), and division of the proximal jejunal ligament 
are performed. The robot is brought to the table. To ensure optimal positioning of the 
robot, the camera, target anatomy (left lower quadrant), and robot are aligned in a 
straight line over the patient's left leg. The robot arms are docked to the ports and the 
space bel:w'een the arms is maximized to avoid collisions. The camera is inserted and 
the instruments are placed under direct vision. R1 is the right lower quadrant port 
through which is telescoped an 8-mm robotic port. R, is right upper quadrant and R2 

is the left upper quadrant port (Fig. 17.5). R2 is used to grasp and lift the sigmoid 
mesentery/vascular pedicle in an upward direction. It is locked in this position for the 
vessel transection. R3 is a grasping instrument (Maryland or Cadiere forceps) while the 
R1 port contains the electrocautery shears. The IMA is identified. The presacral space is 
entered and the dissection is performed underneath the IMA to its origin taking care to 
identify and avoid the retroperitoneal structures and ureter. The IMA is isolated and 
ligated with robotic hemostatic clips. After which the vessel is transacted with the 
shears. The retroperitoneal dissection is continued more proximally until the IMV is 
identified and isolated. It is also ligated with clips and transected with the shears. If a 
caloanal anastomosis is planned, the left colic is divided to allow reach of the bowel 
into the pelvis (Fig. 17.7). The remainder of the retroperitoneal dissection is performed 
in a medial-to-lateral fashion with the extent of dissection superior to the inferior bor
der of the pancreas separating the tail of the pancreas from the mesocolon. The gastro
colic ligament is divided from medial to lateral keeping the distal transverse colon 
omentum on the specimen (facilitates next portion of the procedure). The dissection is 
also carried laterally to expose gerota's fascia, and inferiorly to the psoas muscle. 

Inferior 
mesenteric 
artery--...... ~ 

Sigmoid 
arterles----....,....,FM~~-....,....--

Figure 17.7 Vessel division for 
coloanal anastomosis. 
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Phase ~ Mobilization of the Splenic Flexure 

The in.strument is removed from Rz and the R2 arm is undocked and pushed backwards 
to allow this phase of the procedure. R1 and R3 are used to incise the white line of Toldt 
and mobilize the splenic flexure. 

Phase 3: Robotic TME 

The R3 robotic arm is undocked from its position in the right upper quadrant and moved 
to the left upper quadrant port. The Rz arm is now docked to the left lower quadrant 
port (Fig. 17.5). Grasping instruments are placed in both of these ports. The two right 
upper quadrant ports are both used by the assistant for retracting and suctioning of blood 
and fumes. R3 grasper retracts the rectosigmoid and uterus anteriorly while Rz and R1 

instruments perform the TME as described in the hybrid procedure. Upon completion 
of the TME, the R1 arm is dedocked and the 8-mm port removed from the 12-mm port. 
The stapler can then be placed through this port without having to move the robot. 

Phase 4: Specimen Retrieval and Anastomosis 

Specimen retrieval and anastomosis, if planned, is accomplished as outlined in the 
hybrid procedure. 

POSTOPERATIVE MANAGEMENT 

Postoperative management is similar to laparoscopic procedures for rectal cancer. The 
patient is kept on 24 hours of antibiotics, deep venous thrombosis prophylaxis, and 
encouraged to ambulate and use an incentive spirometer. With onset of flatus, the diet 
is advanced and patient is discharged in stable condition. If a stoma is created, stoma 
teaching and appropriate stoma output are ensured prior to dischw:ge . 

.) COMPLICATIONS 

The advanced technology offered by the robotic system predisposes to complications 
that are specific to the robot. The increased magnification and the consequent narrower 
field of vision may lead to thermal or traumatic injuries that can occur outside the field 
of vision, particularly if moving from one quadrant to another. It is especially important 
to keep the tips of the in.struments in the field of vision at all times. 

The loss of haptic feedback may lead to unintentional tissue injury. The force 
exerted by the finger movements at the surgeon console is electronically magnified. The 
resulting force must be assessed by visual cues. Tearing of bowel and mesentery is pos
sible either by the force exerted in closing the grasping in.strument or by the torque 
placed on the tissue. These conditions are more common in inexperienced hands and 
when attention is not paid to the visual cues of the retracting instruments. 

Because of the high level of technology, there are disadvantages with the system 
that may contribute to complications. Troubleshooting the robotic equipment often 
requires outside resources from the company and may cause delay or prolonging of 
the surgical procedure. Working in two or more quadrants (as is frequent in colorectal 
surgery) yields to large excursions of the arms that may lead to collisions of the arms 
both outside and in.side the patient. Frequent collision.s may be a sign of suboptimal 
port placement or robotic arm position and may lead to limitation.s in the vertical move
ment of the instruments. Dedocking and redocking is required for changing the decu
bitus of the table and it can add approximately 20 minutes or more to the length of the 
procedure. 

With regard to anastomotic leak rate, although one study suggested that the leak rate 
that was statistically significantly lower using the robotic technique when compared to 
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laparoscopic methods (4), all other comparative studies revealed similar anastomotic 
leak. rate (5-7). 

Two other disadvantages ere noted with the robotic system though they may not 
contribute to complications. The setup time for a robotic procedure may be longer, 
though this time is shortened with an experienced team. A second physician or resident 
is required that can perform advanced laparoscopic skills such as retracting, suctioning 
of blood, and stapling across bowel. 

3 RESULTS-HYBRID PROCEDURE 

The hybrid procedure has been deemed safe and feasible in both case series and case
controlled studies. Pigazzi et al. (6) published a case-controlled series of six patients 
who underwent hybrid robotic TME in comparison to six undergoing laparoscopic 
TME. Although this was a small series, no differences were detected in short-term 
operative, pathological, or clinical outcomes. The robotic operation was not more 
time-consuming than laparoscopy despite the additional setup time required that was 
included in the operative time reported. Additional study assessed surgeon's fatigue
following robotic versus laparoscopic surgery. Their findings demonstrated much less 
physical and psychological strain following robotic procedures. Potential explana
tions include a more ergonomically sound position for the surgeon sitting at the 
console, a decreased need to direct the assistant holding the camera, and less eye 
strain because of increased visualization of pelvic structures with the robotic three
dimensional telescope. In a second publication by this same group, 39 consecutive 
patients underwent hybrid robotic LAR for rectal cancers of all levels of the rectum 
(8). Patient and oncologic outcomes are similar to rates previously reported in the 
literature for thelaparoscopic approach; however, the conversion rate was low at 3%. 
These data suggest an advantage of robotics leading to less conversion to an open 
procedure. 

A larger case-controlled study by Patriti et al. (7) included 29 patients undergoing 
hybrid robotic procedure matched with 37 undergoing laparoscopic procedure. Results 
included statistically significant shorter operative time and less conversion to open in 
the robotic group. Clinical, pathological, and short-term oncologic outcomes were oth· 
erwise the same between the two groups. 

The group with the most widely published hybrid robotic TME data is Baik. et al. 
They claim the first formal description of the hybrid technique of robotic TME with 
autonomic nerve preservation (9). A subsequent study evaluating hybrid technique with 
the use of four robotic arms instead of three led the authors to conclude that better 
exposure could be obtained with use of the fourth arm (10). This group evaluates path· 
ologic outcomes by describing the completeness of the mesorectal envelope as a func· 
tion of the precision of the robotic dissection. In an evaluation of 18 robotically 
performed TMEs, complete dissection was accomplished more often than the 16 lapar
oscopically performed TMEs (94o/o vs. 81 o/o), though this was not statistically significant 
(11). Mean operating room time and conversion rates wera the same. In a second and 
larger publication by this group, 56 patients who underwent hybrid robotic LAR were 
matched with 56 patients in whom the procedure was performed laparoscopically (4). 
Originally, this was a prospective randomized trial but was changed to prospective 
comparative study because patient preference resulted in several crossovers to the alter
native method. In this study, there was statistically significant lower conversion to 
open, shorter length of stay, and less major complications (anastomotic leak) with the 
robotic technique. While not statistically significant, the number of macroscopically 
complete TME versus nearly complete or incomplete occurred more often in the robotic 
group than in the laparoscopic group. These data suggest that since robotic TME leads 
to pathologic results where macroscopic grading is excellent, the pathologic results may 
theoratically lead to improved oncologic outcomes survival. However, there ara no long
term data following in robotic rectal cancer surgery. In addition, these authors suggest that 
the microscopic visualization using the robotic system leads to improved preservation of 
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the pelvic nerves preventing sexual and bladder dysfunction. Ongoing investigation is 
baing undertaken and the data will be published in the future. 

~ RESULTS-FULLY ROBOTIC PROCEDURE 

Currently only a single case series has been published with regard to fully robotic pro
cedure. Luca at al reported on 55 consecutive patiants undergoing fully robotic LAR. 
Their data revealed no positive margins in the surgical specimans, appropriate short
term clinical and pathologic results, and no conversions to open procedure. Their find
ings suggest that fully robotic LAR can be accomplished without need for robotic hybrid 
techniques (12). 

~ CONCLUSIONS 

Robotic surgery devices have been developed beyond investigational devices and are 
becoming increasingly disseminated in all fields of surgery. Robotic surgery addresses 
the challanges of laparoscopic surgery for rectal cancer by embodying a steady surgical 
field (motion scaling), a magnified and three-dimensional view, and by allowing the 
surgeon's wrist action to be reflected in the tips of the instrument. While the learning 
curve is steep, the rewards include the banafi.ts of minimally invasive approach with 
potantially lass conversion, lass surgeon fatigue, batter oncologic outcome (decreased 
positive margin rate and improved completeness of TEM), and less impairment in qual
ity of life (sexual and bladder dysfunction). It should be emphasized that the studies 
prasanted in this chapter involved the experience of individual surgeons with signifi
cant skill and experience in robotic pelvic surgery. Several disadvantages with the 
system including the high cost of acquisition and of maintenance of the platform are 
still prohibiting factors in widespread usa. 

Costs of the surgical robot include capital acquisition, limited use instruments, 
team training expenses, equipment maintenance, equipment repair, and operating room 
setup time. The cost of Da Vmci robot is approximately 1.5-2 million dollars. The cost 
of a single robotic instrument (e.g., a bowel grasper) is $2,200. These instruments can 
be used 10 times and then must be disposed. Service for a robot is comprehensive. 
Software is continually added as it becomes available to the technicians employed by 
the Intuitive Surgical company (Sunnyvale, CA.). Upkeep and maintenance can be 
included in extended warranties. Surgeon reimbursamant for a robotic procedure is the 
same as the laparoscopic form. In addition, surgeon time for training is at the expense 
of the surgeon. Setup time for the robot can also be prohibitive in a busy surgical arena 
where block time can be a limited and sought-after commodity. Yet while surgical out
comes, such as cure rates of prostate cancer, may be improved with the robot, the 
reimbursement is not increased. Ultimately the cost of the technology is absorbed by 
individual hospitals/surgeons if they so choose. These decisions are often based on the 
size of the hospital and the types of populations treated. Hospitals located in more 
afiluent areas are more likely to acquire the most cutting edge technology. A robot may 
not be possible for an urban hospital with few resources. 

Other limitations of the system include the lack of haptic feedback (potential phys
ical risk to the patient), increased operative times, inability to access all four quadrants 
of the abdomen, and the need for an assistant (second physician or well-trained PA for 
suctioning of liquids/fumes and assisting in retraction). Currently, the benefits of robot
ics have not yet been shown to translate into long-term improved oncologic outcome 
and survival. In addition, studies are needed to assess for potential advantages in qual
ity of life such as reduced risk of sexual and voiding dysfunction. If proven, these 
advantages could possibly offset the significantly increased cost of health care 
resources. 
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Sang W. Lee and Jeffrey W. Milsam 

~ INDICATIONS/CONTRAINDICATIONS 

Thme are many potential benefits to the laparoscopically of performing rectal surgery. 
Recent meta-analysis of studies of nonrandomized trials comparing laparoscopic versus 
open surgery showed the usual benefits associated with laparoscopy after laparoscopic 
rectal surgery for cancm: shorter time to bowel function and shortm length of stay (1). 
In addition, compared to open surgery, laparoscopy can provida unprecedented, unob
structed views of the rectal dissection planes even in a patient with narrow pelvis, not 
only for the surgeon but also to the entire surgical team. Despite these potential advan
tages, application of laparoscopic techniquas during ractal dissaction has been limited 
partially because of technical challenges in providing adequate exposure, retraction of 
the bulky rectal specimen, and laparoscopic distal rectal stapling. 

In ordar to retain some of the benefits of laparoscopic surgary while not compromis
ing oncologic metal dissection, some surgeons have advocatad parform.ing hybrid pro
cedures in which colonic portion of the surgery is performed using the "pure" 
laparoscopic technique and rectal dissection is performed open through a limited low 
midline or Pfannenstiel incision (2). Alternatively, hand-assistad laparoscopic tech
niques can be used for rectal cancer surgery. In comparison to hybrid procedure where 
the incision is not created until the end of the procedure, the hand-assisted technique 
utilizes the incision from the very beginning of the procedure by placing tha hand into 
the abdomen by using an access device. AJJ shown in sevmal studies, hand-assisted 
compared to "straight" technique may result in shorter operative time based on colonic 
portion of the operation alone (3,4). 

In hand-assisted laparoscopic rectal surgery, rectal exposum and dissection can be 
either directly performed through the incision using the open techniques or laparo
scopically undertaken. Because open rectal dissection technique has been well described 
in othm sactions, it will not ba reviawed in datail in this chapter. During hand-assisted 
laparoscopic ractal dissection, tha surgeon's hand can ba utilized to retract and expose 
the rectal tissue planes during laparoscopic dissection. However, in patients with nar
row palvis, the hand can sometimas get in the way of dissection by obscuring laparo
scopic viaw. Ergonomically it can be extremely awkward to use tha hand to retract the 
rectum for long periods of time. 

We previously described a novel method of laparoscopically exposing the rectal 
dissection planes by using a Gelport11 device and exteriorizing the colorectal stump (5). 
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In this technique, the end of divided sigmoid colon stump is exteriorized through a 
Gelport110 device. The property of the device maintains pneumoperitoneum during the 
procedure. A gentle traction on the rectal stump creates tension and exposure for pos
terior and lateral rectal dissection. This simple traction maneuver can be easily accom
plished by even a less experienced member of the surgical team. In addition, by using 
this technique, distal rectal stapling can be performed using an open approach directly 
through the incision. This may allow us to take advantage of unmatched laparoscopic 
view while performing oncologically equivalant exposure and dissection techniques as 
in the open surgery. By performing distal rectal division directly through the incision 
using the open surgical staplers, hand-assisted laparoscopic rectal surgery may result 
in lower anastomotic leakage rate. In this section, laparoscopic rectal dissection using 
this technique will be described in detail. 

\$) SURGERY 

Patients are placed in the modified lithotomy position with both arms tucked to the 
sides. We do not use a sand bag or tapes to secure the patients to the table. Gel pads, 
which are commonly available in operating rooms, provide excellent traction without 
need for physical restraint measures. A bladder catheter and orogastric tubes are placed 
and preoperative antibiotics and subcutaneous heparin are given prior to incision. 

A standard Pfannenstiel incision is made approximately two fingerbreadths above the 
pubis. Alternatively, a low midline incision can be used in patients who already have a 
low midline incision from previous sw:gery or in cases where conversion to open sw:gery 
is likely. Incision length varies according to surgeon's hand size. Approximate incision 
length corresponds to surgeon's glove size in centimeters (71h glove size requires 8 em 
incision). The anterior abdominal fascia is divided transversely and the abdomen is entered 
in the midline between the rectus sheaths. A hand-access device, GelportQII (Applied Med
ical, Rancho Santa Margarita, CA, USA) is placed through the incision. A 1o-mm supraum
bilical port for the camera can be inserted either using manual assistance or under direct 
vision using a camera inserted via the hand-access device. Three to four additional 5-mm 
working ports are placed lateral to the rectus sheath as shown (Fig. 18.1). 

Hand-assisted technique is used for the initial extrapelvic portion of the operation. 
The patient is placed in the steep Ti'endelenburg position with left side up. The surgeon 
stands between the legs of the patient and places the left hand into the abdomen. The 
greater omentum is placed over the liver in the cephalad direction. The small intestines 
are gently packed to the right upper quadrant of the abdomen. In difllcult cases, a moist 
laparotomy pad placed through the hand port incision can be used to pack. the small 
intestines out of the way. The mesentery of the sigmoid colon is retracted with the sur
geon's hand ventrally, tenting up the inferior mesenteric artery (IMA) and inferior mesenteric 
vein (IMV). The assistant uses the right-sided ports to perform the dissection. A 5-mm 
bipolar energy device is typically used to perform the entire case. The dissection is started 
dorsal to the IMA pedicle starting at the level of the sacral promontory. The plane behind 
the IMA is relatively avascular and dissection can be carried out to the origin of the IMA 
with minimal bleeding. As the dissection proceeds proximally toward the origin of the 
IMA, the inferior hypogastric nerves need to be identified and sharply dissected away from 
the IMA pedicle. Creation of a wide window behind the IMA is critical in gaining an 
adequate access to the retroperitoneum and identifying the left ureter and gonadal vessels. 

The surgeon places his other fingers behind the cut edge of the peritoneum and 
gently sweeps the retroperitoneum away from the mesentery of the sigmoid colon. The 
left ureter at this level is located medial to the left gonadal vessels. Once the left ureter 
and gonadal vessels were dissected away from the harm's way, the peritoneum over the 
IMA pedicle is scored at the planned transecton line. High ligation of vessels can be 
performed either proximal or just distal to the take off of the left colic vessels using a 
bipolar energy device. Ligation of the IMA and IMV opens up retroperitoneal spaces 
further. Medial-to-lateral blunt dissection is further carried out over the Gerota's fascia 
and laterally to the Toldt's fascia. 
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figura18.1 Trocar placamarrts. 

The patient is then placed in the reverse Trendelenb111'8 position. The surgeon 
grasps the transverse colon and gently pulls it caudally while the assistant grasps the 
greater omentum and retracts it anteriorly and in the cephalad direction. The greater 
omentum is separated starting close to the midtransverse colon where the two leaves 
of the omentum are fused together. Once a window is created into the lesser sac, the 
index finger of the surgeon's left hand hooks the transverse colon and retracts the colon 
caudally and ventrally. While maintaining tissue triangulation, the greater omentum is 
separated from the transversa colon toward the splenic flexure. The patient is placed 
back in the Trendelenb111'8 position and the S111'8eon's left hand is placed behind the 
mesentery of the sigmoid colon and the lateral attachments are exposed. The lateral 
attachments are sharply taken down using an enetgy device placed through the left 
lower quadrant port. It is easiest to start the detachment distally and to proceed proxi
mally. At this point, the lienocolic ligament is sharply taken down. The best exposure 
is achieved when the colon is retracted caudally. 

Once the colon is dissected down to the level of sacral promontory, the sigmoid 
colon is exteriorized through the Pfannenstiel incision and the colon is divided at the 
proximal margin of resection. Staple line is transected from the left colon and a purse
string suture is placed around the end of the left colon and tied around the center rod 
of a circular stapler anvil. The left colon is packed away in the upper abdomen with a 
tagged suture placed through the center rod of the anvil. 

The proximal end of the rectosigmoid stump (the specimen) is drawn out through 
the GelportQII central opening (GelportCP left in place) and a laparotomy pad is wrapped 
around the colon and secured using #2 silk ties. Pneumoperitoneum is re-established. 
Even with colon stump drawn out through the GelportCP, pneumoperitoneum is well 
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Figura 18.2 Gentle cephalad trac
tion of the externalized bowel 
creates excellent tension and 
exposure for posterior and lateral 
rectal dissection. 

maintained. Using the laparotomy pad covering the bowel as a handle for gripping it, 
continuous and gentle ventral traction of the externalized bowel creates excellent ten
sion and exposure for posterior and lateral rectal dissection (Fig. 18.2). As laparoscopic 
rectal dissection proceeds, constant tension is maintained by applying continuous trac
tion on the exteriorized colon. Simultaneous additional anterior and side-to-side retrac
tion of the rectum inside the pelvis, using laparoscopic bowel grasping instruments, 
provides additional exposure and tension (Fig. 18.3). This additional retraction avoids 
undue tension required by pulling of the rectum using the laparotomy pad, with poten
tial inadvertent injury to the mesorectum. It also permits counter traction of the adja
cent soft tissues from which the rectum is being dissected. As the rectum is dissected 
laterally, tension on the rectal stump should be eased, allowing lateral retraction of the 
rectum using a laparoscopic instrument (Fig. 18.4). 

Once the rectum is fully mobilized posteriorly and laterally, the rectosigmoid stump 
is placed gently back through the Gelport11 into the abdomen and the anterior dissection 

figure 1&3 Simultaneous anterior 
and side-to-side retraction of the 
rectum inside the pelvis, using 
laparoscopic bowel grasping 
instruments, provides additional 
exposure and tension. 
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Figur• 18A fu tha rectum is 
dissectBd latBrally, tension on the 
rectal stump should ba eased, 
allowing lateral rstraction of tha 
rectum using a laparoscopic 
instrument 

is performed (Fig. 18.5). Stapling of the distal rectum can be accomplished as required, 
either laparoscopically or directly through the hand port incision using an open method. 
Once the anastomosis is created, we typically perform a dexible sigmoidoscopy to 
examine the tissues proximal and distal to the anastomosis for adequate tissue per
fusion and the staple line for hemostasis and possible defect Air leak. test is routinely 
performed. In case of air leak, defect in the anastomosis can be easily recognized and 
repaired through the incision. The incisions are closed in the usual fashion. 

POSTOPERATIVE MANAGEMENT 

Oral gastric tubes are removed at the end of the procedure. Patients are offered liquids 
on the first postoperative day. Diet is advanced as tolerated. Patients are transitioned over 
to oral analgesics when tolerating substantial diet Foley catheter is usually removed on 
postoperative day 4. 

figure 1l5 Once the rectum is fully 
mobilized posteriorly and laterally, the 
rectosigmoid stump is placed gently 
back through the Gelporfll into the 
abdomen and the anterior dissection 
is performed. 
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~ ~ RESULTS/CONCLUSIONS 

We recently published our data of 103 patients who underwent laparoscopic and hand
assisted laparoscopic surgery for mid and low rectal cancer (6). Fifty-eight of these 
patients underwent hand-assisted and 45 patients underwent "straight" laparoscopic 
proctectomy and our overall conversion rate was 2.9o/o. With mean follow-up time of 
42 months, local recurrence rate was 5o/o at 5 years. Overall survival was 91 o/o and 
disease-free survival was 73.1% at 5 years. 

Subgroup analysis comparing laparoscopic versus hand-assisted laparoscopic sur
gery revealed no significant difference between the two groups in regards to operative 
time and the number of lymph nodes harvested. Complication rates ware similar 
between the two groups. 

Although these results are encouraging, we cannot make any conclusion about long
term outcomes until we have results from adequately powered multicenter controlled 
trials. Currently, thara are savaral ongoing multicantar trials that will hopefully provide 
with the answers in the near future: ACOSOG Z6051 trial from the U.S., COLOR II trial 
from Europe, Canada, and Asia, and Japanese JCOG 0040 trial. 
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Open Low Anterior 
Resection 
Makram Gedeon, Richard L. Whelan, and Eric J. Dazais 

Introduction 
The hybrid low anterior resection (LAR), as originally described, is an operation in 
which the first part of the procedure (left colon mobilization) is performed laparo
scopically and the second part (pelvic dissection) is accomplished using open methods 
via a Pfannenstiel or lower midline incision. The hybrid approach to sphincter-saving 
rectal resections was first introduced a decade ago when limited data existed concern
ing the oncologic efficacy of laparoscopic total mesorectal excision (TME) (1). In addi
tion, concerns about the oncologic outcomes of minimaUy invasiw methods for colon 
cancer existed due to early reports of port site wound recurrences. Data from the large 
randomized controlled trials (COST, CLASSIC, and COLOR) were not yet available. 
Moreover, hand-assist devices (second generation) were expensive, cumbersome, diffi
cult to use, and therefore not very popular. 

In this environment, the originators of the hybrid method, convinced of the benefits 
of laparoscopy, sought means of utilizing closed methods to significantly decrease ovel'
all incision length and physiologic impact, while permitting an open rectal mobilization 
and resection for cancer patients. The hybrid approach, as described in the following 
text, was the result The hybrid method will significantly decrease incision length only 
if the splenic fte.xure would have been mobilized for an open operation. In the authors' 
view, ftexure mobilization is indicated in the great majority of patients with rectal can
cer undergoing LAR and thus most patients will benefit from this hybrid method. 

cS) SURGERY 

Order of Operation and Division of Tasks 

The laparoscopic portion of the operation is performed first, followed by the open method 
to complete the procedure. The steps of the LAR undertaken through the laparoscopic 
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approach include: (a) splenic flexure mobilization, (b) proximal vessel ligation, (c) divi
sion of the colon and mesentery, and (d) the initial mobilization of the rectum. After 
completion of the above steps, the abdomen is desufflated and a low midline or a Pfan
nenstiel incision is made and the case is completed using open methods. 

LAPAROSCOPIC PORTION 

The patient is placed in the modified lithotomy position with both arms tucked to the 
side with a foley catheter. Standard anesthesia monitoring, perioperative antibiotics, 
and subcutaneous heparin are administered. A 5-port arrangement is utilized by the 
authors so that both the surgeon and the first assistant have 2 ports available to them. 
A 5 or 10 mm camera port is placed just caudad to the umbilicus. In the lower part of 
the right lower quadrant a 12 mm port (to allow for intracorporeal stapling) is placed. 
A 5 mm port is placed more cephalad, also on the right side, at the site chosen for the 
diverting ileostomy, at the level of the umbilicus or to the right of the upper midline. 
Two 5 mm ports are placed on the left side, one low in the left lower quadrant and the 
second approximately at the level of the umbilicus. 

The splenic flexure is mobilized first because if this portion is not amenable to 
laparoscopic methods, early conversion can be initiated and the subsequent incision can 
be limited. There are four basic approaches to flexure takedown: (a) lateral to medial, 
(b) medial to lateral, starting just caudal to the sacral promontory on the right side of 
sigmoid mesentery, (c) medial to lateral, starting at the level of the inferior mesenteric 
vein (IMV), and (d) starting with the omental "peel" at the level of the distal transverse 
colon (seldom used). Regardless of the approach that is utilized, the flexure, the descend
ing and distal transverse colon as well as the mesentery must be fully mobilized. 

Medial to Lateral Starting at the IMY 

The patient is placed in the reverse Trendelenburg position with the right side down. 
The surgeon and cameraperson stand on the patient's right side, the latter at the level 
of the patient's thighs, and the former just cephalad. The second assistant stands between 
the patient's legs. The area to be exposed is the base of the distal transverse and descend
ing colon mesentery adjacent to the ligament of Treitz. The distal transverse colon is 
gently grasped by the first assistant via the upper port on the left and retracted upwards 
and cephalad. The proximal descending colon is grasped, also by the first assistant via 
the lower left port, and retracted up and to the left. This latter move should reveal the 
location of the left colic vessels that appear as a bowstring. The surgeon then gently 
moves the small bowel to the right and caudal aspect of the abdomen that should reveal 
the ligament of Treitz, the proximal jejunum, and the IMV at the base of the descending 
mesentery. Obtaining this medial and central exposure is the most difficult part of this 
approach. 

The peritoneum of the mesentery is then scored with a scissors parallel to and a 
short distance above or below the IMV depending on whether this vein is to be sacri
ficed or preserved. This opening is enlarged with a bipolar or ultrasonic shears (monop
olar devices are avoided when working in this central location) and the plane between 
the posterior surface of the descending colon mesentery and the anterior aspect of 
Gerota's fascia is established. This is a bloodless plane that is usually more superficial 
than anticipated; if minor bleeding is encountered when doing this dissection it is 
likely that one is working dorsal to the anterior layer of Gerota's fascia. The correct 
plane, once found, is further developed in the lateral, caudad, and cephalad directions 
thus creating a pocket. The lateral limit of dissection is the white line of Toldt while 
the cephalad limit is the edge of the inferior border of the pancreas. Once the pocket 
is established, the first assistant's graspers are placed inside the pocket and used to 
better expose the retroperitoneal field of dissection. If the IMV is divided at this point, 
or earlier, then the exposure is improved. 
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transition from the deeper retroperitoneal plane to a more superficial plane ventral to 
the pancreas. As one nears the flexure, there is often a tendency to drift lateral and 
cephalad toward the spleen. The flexure should be pulled caudal and medial and then 
lifted anterior toward the abdominal wall by the assistant to expose the embryologic 
avascular plane that often lies well below the spleen. 

Omental Peel 

This step is the same regardless of the order of operation or the chosen method of 
descending colon mobilization. The goal is to separate the distal transverse colon from 
the omentum and the stomach. Most commonly the omentum is "peeled" from the 
colon by dividing the avascular attachments along the antimesenteric surface of the 
transverse colon. The omentum is reflected up and toward the head while the transverse 
colon is retracted caudally and dorsally. This dissection is best started just to the left 
of the mid transverse colon so as to facilitate entry into the lesser sac and a view of the 
back wall of the stomach. The surgeon must be beware of the possibility of inadvert
ently "overshooting" the mark and making a window in the transverse colon mesentery 
which is both incorrect and dangerous as the marginal artery may be inadvertently 
divided. Provided that the dorsal wall of the stomach can be seen through the window 
between the colon and the omentum the dissection plane is correct. After entering the 
lesser sac the remaining attachments between the omentum and the distal transverse 
colon are divided. The remaining splenic flexure attachments are then divided. The 
base of the distal transverse mesocolon, just lateral to the site of transection of the IMV 
anal ventral the inferior edge of the pancreas, is divided to release the final posterior 
attachment of the splenic flexure. Atypical mesenteric arteries in this area may require 
hemostatic division. Alternatively, the gastrocolic ligament can be transacted outside 
the gastroepiploic arcade along the great curve of the stomach that detaches the stomach 
from the still adherent transverse colon and omentum. 

Proximal Transection of the Colon and Mesentery 

The proximal point of bowel transection should be chosen and the colon and mesen
tery intracorporeally divided prior to initiating the open portion of the LAR. Accom
plishing these tasks facilitates the open part of the case. It is important to assess the 
mobility of the descending and distal transverse colon to determine the proximal 
most point that will reach into the distal pelvis without tension. The blood supply 
of this part of the colon should also be assessed to ensure that it is well vascularized. 
The mesentery is then divided starting at the base just proximal to where the IMA 
was transacted. Great care must be taken at all times to preserve the marginal vessels 
close to the point of transection. Finally, the colon is divided with an intracorporeal 
linear stapling device completely detaching the upper and lower bowel and mesenteric 
segments. 

Initial Rectal Mobilization 

The peritoneum of the left or right pelvic gutter can be easily scored provided the rec
tosigmoid and distal sigmoid colon is retracted anteriorly, cephalad, and toward the oppo
site side. In fact, several of the descending colon mobilization methods described in the 
preceding text (lateral to medial and medial to lateral starting at the sacral promontory) 
include scoring of the iliac fossa peritoneum and partial mobilization of the rectosigmoid 
mesentery. A monopolar, bipolar, or ultrasonic shears can be used to score the peritoneum 
and to dissect beneath the rectosigmoid and proximal rectal mesentery. Traction must be 
maintained on the rectosigmoid to facilitate dissection posteriorly; as this plane is devel
oped, the hypogastric nerves and the ureters need to be identified and preserved. Once 
started, the most caudal of the first assistant's retractors should be placed in the posterior 
pocket, opened wide, and then levered so as to lift the overlying mesorectum anteriorly 
and toward the head. Meanwhile, the first assistant's cephalad retractor is used to retract 
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operation is reasonable for surgeons not comfortable with laparoscopic rectal mobiliza
tion, patients with large tumors or phlegmon, and obese patients. Further, when conver
sion proves necessary during a straight laparoscopic operation, the hand/hybrid method 
is the best next approach to maintain the patient-related benefits of a minimally inva
sive approach. 

HAND-ASSISTED LAR, DESCENDANT 
OF THE HYBRID 

The obvious and important advantage of hand-assisted methods over hybrid methods 
is that it is possible to continue working laparoscopically, under pneumoperitoneum, 
with the hand device in place. In a planned hand-assisted LAR, the lower abdominal 
incision is made at the start of the case. The surgeon maintains access to all quadrants 
of the abdomen unlike the situation with the hybrid method. Also, if it proves difficult 
to complete the case under pneumoperitoneum, or if the surgeon prefers, the case can 
be completed using open methods via the hand-device incision. Thus, a hand device 
permits both closed and open surgical methods to be employed. The hybrid method 
alone allows only open surgery once the lower abdominal incision has been made. In 
the hybrid approach the lower incision is made midcase. 

It is important to note that the incision needed for the hand-assisted approach is 
1-2 em smaller than that needed for the hybrid approach (1,2). One small randomized 
study that compared hand-assisted and straight laparoscopic left segmental or total 
colectomy noted that the hand method was associated with a 30-minute time savings 
for left segmental resection and a 56-minute reduction for total abdominal colectomy 
(1,2). 

With several notable exceptions, it is hard to conceive of an elective situation where 
it would be logical or advantageous to plan preoperatively for a hybrid laparoscopic/ 
open LAR instead of a hand-assisted procedure. Exceptions include a patient with a 
large bulky tumor or phlegmon or known severe pelvic adhesions. The hybrid approach 
also remains a reasonable approach for surgeons who do not want to undertake the 
pelvic dissection and distal rectal transection using closed methods. Hand-assisted 
methods, for the same reasons as mentioned in the preceding text, may be a choice 
when it becomes necessary to convert during a pure laparoscopic case. Situations where 
a direct conversion to open methods is logical include notable bleeding, significant 
bowel injury, intolerance of the pneumoperitoneum. 

AUTHORS CURRENT APPROACH 

Except for patients with a very large tumor, or the very obese, the case is initiated by 
placing a camera port periumbilically and two 5-mm working ports on the right side. 
A thorough exploration is then carried out. If the working conditions are reasonable, 
the pelvis not hostile, and the lesion not too large, an additional one or two 5-mm ports 
are placed on the left side and the case is carried out using straight laparoscopic meth
ods. If, however, after exploration the attending surgeon judges that by the end of the 
case an incision of 8 em or larger is likely to be needed despite the use of straight 
laparoscopic methods then a hand device will immediately be placed in the lower 
abdomen and the case carried out using hand-assisted laparoscopic methods (3). If in 
the course of a straight laparoscopic LAR significant problems are encountered and the 
judgment is made that the straight laparoscopic approach is not sufficient then the case 
is converted to the hand-assisted approach and then continued under pneumoperito
neum. If it proves impossible to finish the case via the hand method laparoscopically, 
then the case is completed using open methods through the hand incision (3). In this 
situation, if needed, the incision is extended to the size that would normally be used 
for the hybrid approach. 
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Intersphincteric Restorative 
Proctocolectomy for 
Malignant Disease 
Background and Rationale 

When addressing the issue of rectal cancer treatment, four major objectives are uni
formly pursued: (a) cure-including primary local resection with negative margins and 
subsequent prevention of locoregional (LR) and distant recurrence, (b) decreased mor
bidity and mortality, (c) prevention of sexual and urinary dysfunction-as manifested 
by erectile dysfunction, retrograde ejaculation, vaginal dryness, dyspareunia, and dif
ficulty voiding, and (d) maintenance of intestinal continuity/avoidance of a permanent 
stoma. Currently, despite the advances in chemotherapeutics, biologics, and radiation 
therapy, surgery is the primary modality to achieve these goals. 

Current standard practice, based on preoperative staging, either with endorectal ultra
sonography or magnetic resonance imaging, recommends low anterior resection (LAR) or 
abdominoperineal resection (APR) for most advanced (i.e., T3 or N+) distal lesions, within 
0-5 em above the dentate line. All of the advances in rectal surgery have been integral 
to the advent of intersphincteric restorative proctocolectomy (IRP) while continuing to 
meet the above primary objectives. In this procedure, the internal anal sphincter-a con
tinuation of the rectal wall-is completely or partially excised to obtain the necessary 
full-thickness distal resection margin (1). Subsequent coloanal anastomosis to the remain
ing sphincter complex thereby restores intestinal continuity, with a goal of improved 
quality of life while preserving oncologic and functional outcomes. With these refine
ments and improvements in both neoadjuvant chemoradiation therapy and surgical tech
niques, patients now have another option available for sphincter preservation. 
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V PREOPERATIVE PLANNING 
~---------------------

Patient Selection and Preoperative Evaluation 
Due to the inherent morbidity associated with a permanent stoma (2,3), a restorative 
proctocolectomy may be offered to all patients with tumors that are amenable to the 
procedure. The decision to perform a restorative procedure should be made in conjunc
tion with the patient after discussing the likely postoperative oncologic and functional 
outcomes. Whereas involvement of the internal sphincter by invasive disease should 
not be viewed as a contraindication to intersphincteric resection (4), invasion of the 
external sphincter or the musculature of the pelvic floor would make the disease incur
able by IRP. A digital rectal examination that shows fixation of the tumor should also 
be considered a contraindication as it likely means that the tumor has broken through 
the intersphincteric plane and has fixed the internal sphincter-an embryological deriv
ative and continuation of the rectal wall-to the external sphincter or the pelvic floor 
musculature (5,6). Such disease would be better managed by APR. A preoperative pel
vic magnetic resonance imaging or endoanal ultrasound is instrumental in assessing the 
extent of tumor spread. Indeed, any tumor that has sphincter involvement, prior to the 
use of neoadjuvant combined modality therapy, should be excluded from an IRP and 
treated by a standard APR, despite improvement after therapy. Tumors that respond 
with downstaging and/or down-sizing after neoadjuvant chemoradiation therapy gener
ally would make patients candidates for LARIIRP. A chest X-ray and a computed tom
ography scan of the abdomen and pelvis should be performed to rule out stage IV 
metastatic disease. In the case of low rectal tumors, care must be taken to examine the 
groins for evidence of inguinal lymphadenopathy (7). The results of these preoperative 
evaluations, in conjunction with those following neoadjuvant therapy, should be used 
to determine the distal margin of resection (8) and potential for resection with mainte
nance of intestinal continuity/sphincter preservation. 

Body habitus also plays a significant role in operative decision making. Ideally, the 
patient should not be obese (body mass index [BMI] <3o-32). Patients that are males, 
have a narrow pelvis, or a long anal canal may also make it more di.flicult to perform an 
ideal, oncologic resection. Indeed, an mP is more likely to be performed in patients that 
are male, have distal tumors, or increased BMI due to difficulty introducing stapling 
devices (for LAR). 

It is also important to determine the patient's preoperative continence. This assess
ment can be made by history, digital rectal examination, manometry, or a combination 
of these methods. In patients with good sphincter function on digital rectal examination 
but recent development of clinical incontinence, the dysfunction may be attributable to 
the neoplastic process, and it is reasonable to expect that they may benefit from an mP. 
A validated incontinence score should be used. Patients with severe preoperative incon
tinence may be better served with a permanent stoma. However, these patients may 
benefit from an intersphincteric non-restorative proctocolectomy due to improved heal
ing of the pelvic floor compared to APR, especially after undergoing neoadjuvant chem
oradiation therapy. Though age per se is not an exclusion criterion, generally older 
patients have decreased sphincter tone and also less musculature needed for fecal con
trol after undergoing radiation therapy and internal sphincter resection. 

There are certain exclusion criteria that are generally accepted when evaluating 
ideal candidates for IRP: involvement of the external sphincter by tumor, inadequate 
distal margin (<1-2 em), poor preoperative (or anticipated postoperative) sphincter 
function, patient preference, or an initial, pre-neoadjuvant uTa lesion with external 
sphincter complex involvement (1). When looking at a nationwide database, factors that 
were noted to be independent predictors of sphincter preservation included younger 
age, proximal lesions, non-fixed lesions, and institution (9). Though not specifically 
addressed, individual training technique and outcomes are likely to be attributable to 
the success of an IRP. One cannot stress enough the importance, as with any procedure, 
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that specialty training and experience is mandatory for selecting and then completing 
these procedures. There is a learning curve, which is longer when the procedure is 
performed lapa.roscopically. Furthermore, a multi- or interdisciplinary approach to 
evaluation and selection of these patients may help in the postoperative period. 

t) SURGERY 
----

Surgical Tachniqua 
Various descriptions of intersphincteric restorative proctectomy have bean presented in 
literature over the past 40 years (1o-12). This extended resection for rectal malignancies 
is predicated on the knowledge that rectal tumor infiltration is initially limited by an 
embryonic plane between the visceral structures and the surrounding somatic skeletal 
muscles of the pelvic floor (13). An IRP attempts to rid the patient of disease while the 
tumor is still confined to this envelop. Throughout the dissection, particular attention 
is paid to minimize the damage to the sympathetic and parasympathetic fibers that are 
involved in bladder function and sexual potency. While damage to the sympathetic 
fibers leads to a decreased ability to attain orgasm, parasympathetic or combined dam
age results in impotence in men and vaginal dryness in women, manifesting as dys
pareunia (14). 

Fecal Diversion 
The author's and editor's preferences are for routine temporary diversion of all patients 
that undergo IRP. There remains some controversy about the role of diversion in rectal 
surgery due to the morbidity associated with a stoma as well as a second surgery to 
reverse it. In our experience, as in the experience of others, the increased salvage rate, 
decreased rate of reoperation, and decreased clinical significance of anastomotic failures 
in patients with diverted stomas makes the diverting procedure justifiable (15). 

Although there is one randomized prospective trial that shows decreased morbidity 
in terms of postoperative ileus and small bowel obstructions with a diverting transverse 
loop colostomy (16), our preference is to utilize a diverting loop ileostomy. As the 
splenic flexure is often mobilized to provide adequate length for a coloanal anastomosis 
during an IRP, maturing a transversa loop colostomy becomes significantly more diffi
cult than a diverting loop ileostomy. The operation to reverse a loop ileostomy is also 
much easier with decreased postoperative morbidity in terms of wound infection and 
abdominal wall hernia formation (17). 

The anastomosis is studied 6 weeks later and if the results are satisfactory, the 
diversion is reversed (4). 

Total Masoractal Excision 
In the setting of more distal tumors requiring IRP, our preference is to perform a com
plete laparoscopic total mesorectal excision (TME). Based on numerous trials, and also 
summarized by position statements from the American Society of Colon i: Rectal Sur
geons and the Society of American Gastrointestinal and Endoscopic Surgeons, laparo
scopic techniques for curable colon cancer have been deemed to be a safe alternative 
when correct oncological techniques are followed. However, it is critically important to 
emphasize that a laparoscopic approach to rectal cancer is not a simple procedure, and 
that it requires proper training and experience in advanced minimally invasive sw:gery 
(18). Most of the data presented are based upon national data evaluated laparoscopic 
colon surgery and extrapolated based on multicenter experience with laparoscopic rec
tal cancer surgery. There is currently an American College of Surgeons Oncology Group 
trial undexway evaluating oncological outcomes of rectal cancer surgery and operative 
approach-open, laparoscopic, and robotic (ACOSOG Z6051). 
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Description of Technique 

The procedure may conveniently be broken down into seven distinct steps: (a) mobiliza
tion of the sigmoid colon, left colon, and splenic flexure,(b) high intracorporeal vascular 
division of the inferior mesenteric artery and vein, (c) sharp TME, (d) intersphincteric 
distal dissection by the abdominal approach (if possible), (e) transperineal transection/ 
intrasphincteric dissection and excision of the rectosigmoid, (f) extracorporeal transper
ineal creation and anastomosis of a reservoir, and (g) temporary diversion. Below is 
described the laparoscopic technique for an IRP. 

Abdominal Phase (Steps 1--4) 

The patient is placed in a modified lithotomy position and both legs are secured in 
Allen stirrups. Intraoperative evaluation of the rectal tumor is performed by digital 
rectal examination and rigid proctosigmoidoscopy to determine resectability and the 
site of distal resection. The rectum is then irrigated with a cytocidal solution of diluted 
Betadine. Both the abdomen and perineum are prepped and draped in a sterile manner. 
In females, the vagina is also sterilely prepped. Cystoscopy and bilateral ureteral cath
eter placement may be helpful in the setting of an irradiated pelvis. 

Peritoneal access is obtained utilizing the open Hassan technique by a 1 em 
supraumbilical incision. Upon obtaining pneumoperitoneum, a 10 mm 30-degree scope 
is utilized to perform a diagnostic laparoscopy. Particular attention is paid to the liver 
surface as well as the surface of the peritoneum to evaluate for metastatic disease. A 
10/12 mm is placed in the right lower quadrant about 2 em medial and 2 em cephalad 
from the anterior superior iliac spine. An additional 5 mm port is placed in the right 
upper quadrant about 8 em cephalad from the previous right lower quadrant port. A 
final 5 mm port may be placed in the left lower quadrant if needed for later use. This 
port can help with retraction of the rectum out of the pelvis, defining the anterior dis
section plane, and in mobilization of the splenic flexure. 

With the patient in slight Trendelenburg and airplaned to the right, the left lateral 
attachments of the sigmoid to the peritoneum are dissected free utilizing an ultrasonic 
dissector. Though some surgeons have used energized shears/electrocautery devices, the 
authors feel that an ultrasonic dissector may have a role in later portions of the case and 
maintenance of hemostasis. Care is taken to identify the left ureter and to preserve its 
posterolateral position. The descending colon is mobilized by freeing its lateral abdom
inal wall attachments along the line of Toldt. This dissection is carried proximally to 
the splenic flexure. The patient is then placed in slight reverse Trendelenburg and start
ing approximately halfway between the hepatic flexure and the falciform ligament, the 
gastrocolic omentum and its attachments to the transverse colon are divided. Dissection 
is carried out distally toward the previous dissection plane. The splenic flexure is thus 
completely and fully mobilized. 

Placing the patient back in Trendelenburg, a high ligation of the inferior mesenteric 
artery (IMA) is performed. The relative anatomy of the sympathetic nerves in this region 
must be kept in mind while performing the next segment of the dissection. The superior 
hypogastric plexus and the origin of the hypogastric nerves overlie the aorta and the 
sacrum. They lie behind the IMA as it travels toward the rectum. These sympathetic 
fibers can sometimes be incorporated in the IMA pedicle if ligation of the IMA is per
formed too close to its origin from the aorta ( 14). 

With the sigmoid colon on stretch and the patient airplaned to the right, mesenteric 
dissection is continued proximally until the vascular pedicle containing the IMA is identi
fied. A window is created around the IMA. High ligation of the IMA is then performed just 
distal to its takeoff from the aorta. The author prefers to utilize a vascular stapling device 
for this ligation. The inferior mesenteric vein is also dissected free and divided using 
another firing of the vascular stapler or ultrasonic dissector. These maneuvers allow enough 
proximal colon length to perform reconstruction with a tension-free anastomosis. 

Attention is then turned to the sacral promontory and a sharp TME is performed in 
the bloodless plane. The plane is maximally visualized by lateral manipulation performed 
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Once this decision has been made, a self-retaining retractor (Lone Star Retractor®, 
Lone Star Medical Products Inc, Houston, TX, USA) is utilized for effacement and 
retraction of the anal canal. Electrocautery is utilized to perform a circumferential 
mucosal excision at a level at least 1 em distal to the lesion. This is extended deep past 
the internal sphincter muscle until the intersphincteric plane is encountered. The anal 
orifice (or distal resection margin) may be sutured close and the dissection is continued 
proximally staying in the plane within the smooth and striated muscles. We find it 
helpful to begin the dissection posterior and lateral before dissecting anterior as the 
intersphincteric plane is easier to identify in these locations. During this part of the 
dissection, care must be taken to avoid compromising Denonvilliers' fascia as damage 
to the cavemosal fibers on the other side will usually lead to sexual dysfunction. Con
tinued dissection in these planes eventually leads to communication with the abdomi
nal dissection. At this point, therefore, the colon and rectum are completely free and 
the specimen is able to be brought out per the anus. Using two bowel clamps to avoid 
fecal contamination, the colon is divided at an area proximal to the division of the IM:A. 
It is sent for frozen section analysis to evaluate for distal and circumferential margins. 
If the margins are positive, more tissue is excised until negative margins are obtained 
(12,25,26). In certain cases, the procedure is converted to an APR. 

A coloanal anastomosis is then performed. Techniques for the various forms of 
restorative anastomoses are described below. Our preference is to perform a Baker-type 
side-to-end anastomosis (27) when a colonic }-pouch (CJP) cannot fit or be constructed. 
The Lone Star retractor is removed. To reduce the risk of tumor implantation and sub
sequent local recurrence, cytocidal washout is performed. The puncture sites of the 
Lone Star retractor are also irrigated as there have been reports of local recurrence at 
its puncture sites (28). A rolled up hemostatic foam is placed within the neorectum. 

We then return to the abdomen and perform a diagnostic laparoscopy noting the ten
sion free anastomosis. A drain is guided behind the neorectum and brought out through 
the left lower quadrant laparoscopic port site. All laparoscopic port sites are removed 
under direct visualization and the pneumoperitoneum is released. Fascia and skin inci
sions are closed and the diverting loop ileostomy (step 7) is matured in the standard 
manner. The diverting stoma is reversed with reestablishment of intestinal continuity 
performed after completion of postoperative adjuvant therapy. Generally, clinical, endo
scopic, and radiological examination of the anastomosis is performed prior to reversal. 

Techniques of Coloanal Anastomoses (Step 6) 

End-to-End Coloanal Anastomosis 
Generally, cases requiring IRP necessitate a hand-sewn anastomosis as using standard 
end-to-end stapling devices may not be appropriate. However, stapled techniques for 
restorative coloanal anastomosis (CAA) after subtotal intersphincteric proctectomy have 
been described. In this technique, the remnant internal sphincter is first prepared for 
anastomosis by eversion and placement of a purse-string suture. An end-to-end stapler is 
then utilized to perform the anastomosis (29). Our preference is to perform a hand-sewn 
anastomosis with a single layer of interrupted absorbable sutures. Each suture incorpo
rates full thickness of the wall of the colon, a portion of the internal sphincter (or exter
nal sphincter in the case of a complete intersphincteric proctectomy). and anoderm. A 
straight end-to-end CAA is generally performed when none of the following reconstruc
tive modalities are feasible. Careful attention to maintain orientation of the bowel and its 
mesentery is assured. 

Transverse Coloplasty Pouch 
Another modification of the coloanal anastomosis that results in a volume effect is the 
transverse coloplasty pouch (TCP) (30). Much like a stricturoplasty or a pyloroplasty, 
the coloplasty is performed by making a longitudinal incision on the anti.mesenteric 
side of the colon and by closing it in a horizontal manner. Our preference is to make a 
1G-12 em longitudinal incision starting 4 em proximal from the most distal stapled end 
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of the colon to be anastomosed to the anus. This incision is then closed in a horizontal 
manner with a single layer of interrupted 3-0 polydioxanone sutures. Alternatively, this 
closure can be performed with a running inner layer of absorbable suture and an outer 
interrupted layer of nonabsorbable imbricating sutures. The stapled end is then intro
duced into the pelvis. The staple line is removed by electrocautery and a hand-sewn 
anastomosis is performed to the anal canal with interrupted sutures by a transanal 
approach as previously described above for straight end-to-and anastomoses. 

A TCP or straight end-to-end CAA are utilized when the pelvis is restrictively nar
rowed, there may be insu.fliciant intestinal length, an excessively bulky descending 
colonic mesentery exists, or surgeon preference. 

Colonic J-Pouch Anal Anastomosis 
The CJP was originally constructed to create a stool reservoir to nullify the increased fre
quency of bowel movements following a CAA. The author prefers to construct a 5-6 em 
J-pouch as recommended by a prospective study evaluating its optimal size (31). The 
distal/efferent end of the colon is stapled. The pouch consists of a 10-12 em segment of 
colon, with the distal half of this segment brought alongside the proximal half in an anti
peristaltic/antimesenteric manner. The colon is held in this configuration with the aid of 
one or two stay sutures. A colotomy is performed with electrocautery at the side wall of 
the colon approximately 5-8 em proximal from the distal efferent stapled end. A gastroin
testinal anastomosis stapler is introduced through the colostomy and fired to create a 
side-to-side anastomosis of the colon resulting in a 5-6 em CJP. The pouch is then intro
duced into the pelvis and a hand-sewn anastomosis is performed to the anal canal with 
interrupted sutures by a transanal approach as previously described in this chapter. 

Though not reviewed, in select patients a complete proctocolectomy with intersphinc
teric dissection may be necessary. In these cases, an ileal pouch anal anastomosis may be 
utilized as the neorectum and completed in a similar fashion as the CJP. The technique of 
proctocolectamy and formation of an ileal reservoir with an ileoanal anastomosis is well 
described in this textbook. However, the ileal J-pouch should be constructed utilizing a 
total of 40 em with a 20 em pouch length rather than 5-8 em as with the CJP. 

Side-to-End./Bakar-Type Coloanal Anastomosis 
Baker described the successful use of a colorectal side-to-end anastomosis (27). More 
recently, surgeons are utilizing a Baker type side-to-and coloanal anastomosis following 
intersphincteric proctectomy. This method, which has also been referred to as an 
L-pouch, appears to provide decreased frequency of bowel movements. Furthermore, 
the L-pouch is less bulky than a CJP, allowing it to reach the anal canal with less dif
ficulty. The technique requires the provision of a colotomy on the antimesanteric sur
face of the colon, measured 5-6 em proximal to the stapled end. This colotomy is then 
anastomosed to the anal canal with interrupted sutures by a transanal approach as 
previously described in this chapter. 

Complications and Anastomotic Problems 
IRP suHers from an anastomotic stricture rate of 5.8o/o and an anastomotic leak rate 
betwean of 3-11% (32,33-35). Rates are sean to rise significantly for more distally situ
ated anastomoses. Morbid sequelae of anastomotic leaks include anastomotic strictures, 
cancer recurrence, and poor postoperative anorectal function (32). These anastomotic 
problems, especially the leaks, lead to significant morbidity in the form of sepsis and 
delayed or non-closure of stoma. Also, strictures due to septic pelvic complications 
greatly limit continence after any of the above restorative coloanal anastomoses (6). 
Intra-abdominal sepsis also resulted in a decreased ability to achieve arousal (36). In 
an attempt to minimize these complications, authors have studied the various manners 
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of gastrointestinal restoration in these patients in an attempt to uncover the method that 
is most likely to heal without anastomotic problems. 

There was some thought that due to a better blood supply in patients undergoing 
pouch procedures, their anastomosis may heal better with a resultant decrease in the 
rate of clinically significant anastomotic leaks. This theory seemed to be supported by 
initial reports indicating that there was a clinically significant lower incidence of anas
tomotic leaks following colonic pouch anastomosis (2%) compared to non-pouch CAA 
(15%) (37). 

Studies evaluating the microcirculation at the anastomosis did not reveal the expected 
results. One group, utilizing laser fluorescence videography, evaluated the microcircula
tion around anastomosis after rectal resection in dogs. They compared end-to-end, side
to-end, and J-pouch coloanal anastomosis. Bowel perfusion was evaluated using IC-View 
laser fluorescence videography. Interestingly, it was discovered that straight coloanal 
anastomoses provides better anastomotic microcirculation after rectal resections than 
colonic-J-pouch anal anastomoses (CPA) or side-to-end anastomoses (38). 

Later studies revealed the difference in leak rates between CPA and CAA to be due 
to a confounding variable. In this study, fecal diversion was performed in only 59% of 
patients with CAA and in 71% with CPA. A follow-up study by the same group with 
a protective ileostomy in all patients showed no significant differences. These results 
have since then been confirmed by other studies (6). Later, randomized studies looking 
at leak rates between TCP and CJP and a side-to-end anastomosis also revealed no 
clinically significant difference (6,34). 

Reviewing the latest single and multicenter reports, anastomotic leaks and fistulae 
are noted to be the primary morbidity associated with IRP. Mortality is very low (Table 
20.1) (1,4,22,23,32,40,39). 

Duality Indicators and Pathological Comparisons 

When evaluating patients undergoing IRP for rectal cancer, certain pathological results 
have been realized. Patients undergoing IRP generally had lower stage, (y)pTl-2, greater 
response to neoadjuvant chemoradiation therapy, increased rate ofT downstaging, and 
lower grade differentiation than those patients undergoing APR (Table 20.2). Most of 
these reports also demonstrated an acceptable distal resection margin (DRM) as well as 
a generous/acceptable negative circumferential resection margin (CRM) with acceptable 
stage-for-stage LR recurrence rates. In the most recent data published from Memorial 
Sloan-Kettering Cancer Center, patients undergoing IRP and stapled anastomoses (for 
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higher lesions) had equivalent low LR rates, and were significantly lower than those 
patients necessitating APR (Table 20.3) (1). 

~ RESULTS 
A meta-analysis of published cases of intersphincteric proctectomy revealed an opera
tive mortality of 1.6%, an anastomotic stricture rate of 5.8%, and an anastomotic leak 
rata of 10.5% (32). Neoadjuvant chemoradiation significantly affects the patient's onco
logical and functional outcomes. Much eHort has been spent toward finding the effects 
of the various mod:ifi.cations of this procedure on patient momidity. The use of lapar
oscopy (44,45), lateral lymphadenectomy (46), and the various techniques of coloanal 
anastomosis have been evaluated. 

Oncologic Outcomes 

Some authors have wondered if the poor oncological results from APR compared with 
LAR are due to an unknown natural history of very low rectal cancars, with potential 
lymph-node metastases outside of the masorectal envelope (7 ,47). An IRP is a potential 
intermediary that may be able to illuminate that concern as it often deals with the same 
tumors as an APR residing in the lowest part of the rectum. 

In IRP, oncologic outcomes as measured by recurrence free survival and disease
specific survival seem not to be different, and indeed equivalent to those following LAR 
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with stapled anastomosis. In a study comparing CAA without resection of the internal 
sphincter to IRP for rectal cancer, the difference in the 5-year actuarial rate for local 
recurrence and the overall actuarial survival rate was not found to be clinically sig
nificant (43). As with other forms of rectal resection, the distant metastasis rate for cases 
with lymph node metastasis is noted to be significantly higher than that for cases with
out lymph node metastasis (48). 

It appears that IRP with negative margins is no worse than LAR, and generally bet
ter than APR from the standpoint of oncologic outcomes. Weiser published a series 
comparing three cohorts of patients undergoing resection for rectal cancer. Patients were 
stratified by those able to undergo LAR with stapled anastomosis, LAR with inter
sphincteric restorative proctectomy and hand-sewn coloanal anastomosis, and those 
necessitating APR. When looking at (y)pT3+ patients, both recurrence free survival and 
disease specific survival were equivalent for both LAR groups and significantly better 
than the APR group. The 5-year recurrence free survivals were 85%, 83%, and 47%, 
and 5-year disease-specific survivals were 97%, 96%, and 59%, respectively, demon
strating a statistically significant difference between the APR group and the two LAR 
groups (1). Similar data are obtained from other trials supporting the acceptable onco
logical outcomes and benefits of IRP (4,11,22,32,40,39). When able to undergo inter
sphincteric proctectomy, patients had comparable oncological outcomes to patients 
undergoing LAR with conventional stapled anastomoses, and significantly improved 
outcomes to those requiring APR (Table 20.4) (1). 

An IRP for rectal cancer was initially proposed to obtain an adequate distal margin 
of resection for ultra low rectal tumors while avoiding permanent colostomy. Following 
initial success with IRP, the envelope was pushed, whereby a distal margin of 2 em was 
deemed acceptable. The impetus to avoid a permanent ostomy in our society is such that 
efforts were made to reconnect the bowels in continuity with distal margins of less than 
1 em in patients who had undergone neoadjuvant chemoradiation. It is through the 
evaluation of the data collected from these procedures that we can confidently state that 
following neoadjuvant therapy, IRP with a distal margins of less than 1 em does not 
appear to compromise the oncologic outcome of an RO resection (24). 

All patients, whether undergoing standard LAR with stapled coloanal anastomosis, 
LAR with intersphincteric proctectomy and hand-sewn coloanal anastomosis, or APR 
should be followed for a minimum of 5-8 years based on standard published guidelines 
to evaluate for recurrence and metastasis. 

Functional Outcomes 

Following IRP, the functional components of interest include stool incontinence and 
frequency. It appears reasonable that resecting the internal anal sphincter will result in 
increased incontinence. As expected from our understanding of physiology, intersphinc
teric resection resulted in a statistically significant reduction in anal sphincter resting 
pressure. The squeeze pressures, on the other hand, were noted to be at their preop
erative levels at the time of their postoperative evaluation (4,5). When comparing colo
plasty and CJP, Furst was able to demonstrate the absence of any significant difference 
in resting and squeeze pressure and neorectal volume between both groups, but an 
increased neorectal sensitivity in the coloplasty group (49). 
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fell postoperatively was related to marital infidelity (2). An APR with a permanent 
stoma adds to the sexual morbidity by adding the psychosocial barriers related to the 
presence of a stoma, the perceived effect of a stoma on the partner, and the fear of leak
age from the stoma appliance (2). This impact is more likely to be perceived by women 
then by men and by patients than by their partners (60). 

A more recent prospective study looking at the sexual dysfunction of APR com
pared to restorative procedures in 295 women revealed that women who underwent 
APR were half as likely to be sexually active 1 year post rectal resection when compared 
to their counterparts. The frequency of intercourse improved over time in the next 4 
years. An APR was also associated with a sixfold higher likelihood of dyspareunia and 
a higher frequency of urologic dysfunctions as well (36). 

The later pelvic lymphadenectomy described and published by Japanese groups 
appears to add to the sexual morbidity related to rectal resection by damaging the HIP 
overlying the pelvic vessels and associated lymph nodes. This manifests as a higher 
rate of impotence and bladder dysfunction (46). When conventional rectal dissection is 
practiced and lateral pelvic sidewall lymphadenectomy is not undertaken, the rates of 
impotence reported by the same authors are significantly lower, and bladder dysfunc
tion is uncommon (61). 

Stoma-Free Survival 

Weiser published the most recent and largest series documenting rates of stoma-free 
survival in patients with distal rectal cancer undergoing LAR. A subgroup analysis 
comparing patients undergoing LAR with either stapled coloanal anastomosis versus 
intersphincteric proctectomy with hand-sewn coloanal anastomosis was performed. 
With an even distribution between cohorts (41 and 44, respectively), there was no sta
tistically significant difference in the number and percent of patients being stoma-free 
at last follow-up (98% and 86%, P = 0.06). Failure to restore intestinal continuity 
(2% and 5%, respectively) was attributed to anastomotic leakage and one death from 
cardiovascular causes. Stomas were recreated in four patients in the IRP group due to 
anastomotic leak (1), rectovaginal fistula (2), and stricture (1). No stomas were created 
for poor bowel function (1). 

Effect of Neoadjuvant Chemoradiation 
Chemoradiation in the adjuvant or neoadjuvant setting has a dramatic effect on the 
oncological and functional outcomes in relation to intersphincteric proctectomy. It also 
has a significant effect in other aspects of a patient life as revealed in a study that found 
women who underwent radiotherapy in addition to IRP had a fivefold increase in dys
pareunia (36). 

A meta-analysis revealed a local recurrence in 51 of 538 patients (9.5%) following 
IRP (32). Early results revealed a significantly higher rate of LR recurrence following 
ISR without (46.5%) compared to with (14.2%) adjuvant chemoradiotherapy (26). In a 
group of 39 patients that also underwent long-course neoadjuvant radiotherapy, follow-up 
revealed local recurrence only in three patients (8%), all of whom had lymph node 
positive disease (62). Other reports of results following neoadjuvant therapy have not 
been as impressive with Rouanet (63) reporting a local recurrence rate of 13% in a 
similar cohort, while another study reported a surprisingly high recurrence rate of 21% 
(64). Although there have been some reports of anastomotic fistulas and pelvic hemato
mas in these patients, no clear pattern of high rates of anastomotic complications is 
evident from analyzing studies with high proportions of patients receiving neoadjuvant 
therapy (32). Indeed, the most recent studies evaluating LR recurrence and disease
specific survival demonstrated favorable rates despite neoadjuvant chemoradiation 
therapy and have been described above (1). 

Studies of GI function in patients following neoadjuvant therapy note a decrease in 
resting and squeeze pressures as well as maximum tolerable volume following IRP. 
Multivariate analysis revealed only maximum tolerable volume to be correlating with 
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the Wexner/Fecal Incontinence Scores. This change was decreased with a pouch anas
tomosis (55). Interestingly, neorectal sensitivity was increased with coloplasty. 

When examining factors thought to contribute to poor bowel function, preopera
tive radiation therapy was most consistently noted to be the sole prognostic factor. 
Age, gender, type of reconstruction technique were not significant (Table 20.6) 
(8,22,23). 

{:, CONCLUSIONS 

lntersphincteric restorative proctocolectomy, be it subtotal or total, appears to be a 
viable alternative to abdominal perineal resection in terms of oncologic outcomes 
while maximizing quality of life in carefully selected cohorts of patients with malig
nant disease. Indeed, patients able to undergo IRP have excellent and equivalent 
recurrence free survival and disease-specific survival similar to those undergoing LAR 
with stapled anastomosis and significantly improved compared to those requiring 
APR (Table 20.7). While avoiding a stoma and maintaining intestinal continuity with 
sphincter preservation is a principle concern, patients must be counseled as to the 
expected functional outcome and the real risk of incontinence following IRP. This is 
particularly the case if neoadjuvant therapy is utilized for malignant disease. The use 
of chemoradiation therapy can offer benefits in terms of oncologic results with 
decreased LR recurrence, improvements in resectability, and sphincter preservation. 
However, this may come at the cost of worse, yet acceptable, functional outcomes (32). 
In these patients, even the best reported results allow for 25% of patients having 
occasional and major incontinence, though rarely progress to requiring permanent 
stomas (1,11). 
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Eric Weiss 

e, INDICATIONS/CONTRAINDICATIONS 

Total abdominal colectomy with ileorectal anastomosis is the surgical procedure of 
choice for multiple conditions requiring removal of the entire colon with preservation 
of the rectum. This operation typically allows for adequate bowel function in most cases 
with 2--4 bowel movements per 24-hour period in most patients; however, the stools 
are looser than normal due to lack of reabsorption of water that usually occurs in the 
colon. This operation is usually performed in an elective setting but can be performed 
in a more urgent setting when indicated. Conditions and situations requiring removal 
of the entire colon are multiple and are listed below: 

• Familial adenomatous polyposis (>100 polyps in the colon with <20 polyps in the 
rectum and/or rectum "cleared" of polyps prior to surgery) 

• Crohn's colitis and mucosal ulcerative colitis with relative rectal sparing and with 
adequate length and compliance of the remaining rectum to allow for adequate 
function 
Indeterminate colitis relative rectal sparing with adequate length and compliance of 
the l'9IJU!ining rectum to allow for adequate function 
Lower gastrointestinal (GI) bleeding without specific localization of a colonic segment 
(requires endoscopic clearance of the upper GI tract and anorectum) 
Slow transit constipation (requires normal rectal emptying by defacography and 
colonic inertia by colonic transit study) 
Hereditary nonpolyposis colon cancer (HNPCC) 
Obstructing left-sided colon cancer (allows for resection and primary anastomosis 
without stoma in an urgent or emergency situation) 

The contraindications for this operation are mostly due to patient conditions that 
would not allow for the performance of a safe anastomosis due to the high risk of an 
anastomotic leak. The scenarios include the following: 

Poor nutrition (albumin <2.5-3.0) 
Hemodynamic instability 

• Excessive preoperative blood loss (>10 units packed red blood cells [PRBCs] trans
fused) 

• Poor quality of small bowel or rectum 
• Patient comorbidities (cardiac, hepatic, renal and/or pulmonary) 

Total Colectomy 
with lleorectal 
Anastomosis 
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Patients with contraindications can undergo a total abdominal colectomy with ile
ostomy and depending on the pathology and clinical outcomes of the initial surgery 
have the options of restoration of continuity at a later data, 3 or more months after the 
initial surgery. 

~ PREOPERATIVE PLANNING 

The preoperative planning for patients undergoing a total abdominal colectomy with a 
planned ileorectal anastomosis can be extensive depending on the indication for the 
procedure; soma of the requisites have been mentioned above in the indications section. 
However, numerous other evaluations may be required in order to ensure that a total 
colectomy as opposed to a smaller or segmental resection should not be performed. 

Given the magnitude of the operation adequate preoperative and perioperativa 
evaluation and management should be undertaken. Basad on age, comorbidites, and the 
underlying condition evaluation and maximization prior to surgery should be per
formed. This assessment includes adequate medical clearance, appropriate prophylactic 
measures according to surgical care and improvement project guidelines, and good 
informed consent. Further specific evaluation based on the specific conditions or indi
cations should also be performed. 

Patients with familial adenomatous polyposis should undergo endoscopic evaluation 
of both the upper and lower GI tracts. Colonoscopy should be performed with particular 
attention to the rectum. lleorectal anastomosis can be performed when there are less than 
20 polyps in the rectum that can be removed thus "clearing the rectum." Upper endos
copy with both forward and side viewing endoscopes is required to rule out gastric and 
periampullary lesions. A detailed family history should be obtained with particular atten
tion being paid to a family history of desmoid tumors. A positive history of desmoid 
tumor should prompt a CT scan of the abdomen and pelvis to be dona preoperatively to 
identify patients with intra-abdominal desmoids that may change the planned approach 
to surgery. Consideration for genetic testing should also be discussed with the patient. 

Patients with Crohn's colitis, mucosal ulcerative colitis, or indeterminate colitis require 
complete GI tract evaluations with colonoscopy, upper GI radiography or endoscopy, small 
bowel imaging, and possibly CT scan of the abdomen and pelvis. The outcomes of total 
abdominal colectomy with ileorectal anastomosis will in part depend on whether there 
is any small bowel disease, rectal disease, and perianal disease. In addition, assurance 
of adequate preoperative nutritional status with an albumin of >2.5-3.0 and no active 
infections at the time of surgery will diminish the risk of anastomotic leak. Moreover, 
many patients with colitis receive high dose steroids and/or antitumor necrosis factor 
(TNF) medications. Depending on the doses and timing of medications an anastomosis 
may be contraindicated and an initial total colectomy with ileostomy rather than ile
oractal anastomosis may be the preferred procedure. 

Patients with lower GI bleeding are typically hospitalized due to ongoing GI bleed
ing when evaluation fails to identify a specific bleeding site within the colon. However, 
evaluation should be undertaken to exclude an upper GI source with upper endoscopy 
and an anorectal. Other diagnostic studies such as tagged red blood scan and/or angi
ography may not localize the site of bleeding. If blood loss persists, such that greater 
than 6 units of PRBCs are transfused or bleeding recurs, a total abdominal colectomy 
with ileorectal anastomosis may be indicated. Patients, who recover from a first bleed, 
are not operated on due to failure of localization and minimal risk of rableeding. These 
patients should undergo small bowel imaging with radiography and capsule endoscopy 
to clearly exclude primary small bowel pathology. 

Patients with severe constipation defined as lass than three bowel movements per 
week or straining greater than 25% of the time who have failed conservative therapy 
including dietary manipulations, fiber and laxative therapy, and prokinetic medications 
may be candidates for surgical management of their constipation. Patients with the above 
history should undergo a series of anatomic and functional studies. First and foremost 
colonoscopy should be undertaken to exclude a mechanical cause for constipation. 



A colonic transit study and defacography should be performed to find the rare patient 
with colonic intertia and normal rectal emptying who might potentially be a candidate 
for this operation. Any other indication or combination of test outcomes leads to poor 
postoperative results. 

HNPCC patients are identified thorough family histories with patients meeting the 
requirements by Amsterdam or Bethesda to have HNPCC should be considered for total 
colectomy if a colon cancer is present in the colon with a normal appearing rectum. 
Genetic testing, microsatellite instability (MSI), and other tests may also be useful in 
helping to determine those patients with HNPCC as opposed to those with sporadic 
colorectal cancer. Evaluation for noncolorectal-associated malignancies such as thyroid 
and uterine should be performed. 

Patients who present with colonic obstructions most commonly due to distal colonic 
malignancies have the option of three procedures: resection and stoma, resection and 
anastomosis or on-table lavage, resection and anastomosis. The outcomes are similar 
from the standpoint of anastomotic leaks but the functional outcomes are slightly worse 
when a total colectomy is performed but this avoids a stoma, even if temporary and is 
technically easier than on-table lavage. 

e;l SURGERY 

Positioning 

Patients should be positioned in the lithotomy position so that there is access to the 
anus and rectum for both endoscopy and stapling techniques. Typically Allen11 stirrups 
but Lloyd Davies or Yellowfin11 stirrups may also be used. Care to pad the calfs and 
heals appropriately and aligning the legs in the proper orientations will decrease the 
risks of neuropathies and compartment syndromes. The arms can be either at the sides 
or out on armboards based on the surgeon's preferences. Since these operations are 
more complex and have the risk to be longer than segmental colectomies adequate 
maintenance of temperature is required. 

Technique 

A total abdominal colectomy with ileorectal anastomosis can be considered two seg
mental colectomies combined to add up to a total colectomy. The performance of a total 
abdominal colactomy is similar to performing a right and left colectomy on the same 
patient at the same time. 

Adequate exposure is required which typically mandates an adequate vertical mid
line incision. Occasionally, the patient's body habitus and underlying condition will 
allow a transverse/pfannenstiel incision to be used. It is important that adequate visu
alization of the upper ractum and flexures is achieved. This goal often requires a gener
ous midline incision well above and well below the umbilicus. Retraction typically 
using a self-retaining retractor of the surgeon's choice is employed. This retraction can 
include a Buchwalter, Iron Intern or Balfour type retractor and again is one of the sur
geon's choice. No one retractor is necessarily better than another. 

Once adequate exposure and retraction is achieved, a careful exploration for con
firmation of and exclusion of other pathology is performed. This sequence should 
include manual palpation and visualization of the liver, gall bladder, stomach, small 
bowel, colon, and rectum as wall as the adenexa and uterus when present in a women. 
Abnormalities should be documented in the operative report and intraoperative consul
tation with the appropriate specialists obtained when indicated. 

The operation typically consists of colonic mobilization, vascular division, bowel 
diviBion, and anastomosis but the specific order can vary based on the pathology, the 
surgeon, and the diagnosis. Typically mobilization in a lateral-to-medial fashion begin
ning with the right or left colon is commenced. For a lateral dissection of the right 

tflaptar21 Open 213 



214 Part IV Total Colectomy with lleorectal Anastomosis 

colon, one may use electrocautery or sharp dissection along the white line of Toldt. The 
surgeon should stand on the side of the being mobilized and the assistant retracting the 
colon anteriorly and medially creating tension so that the white line is easily identified. 
The white line is incised using either energy or sharp dissection. The colon is first mobi
lized from the retroperitoneal structures toward the midline. It is mandatory to identify 
the retroperitoneal structures of the ureter, Gerota's fascia, and duodenum on the right. 
One should be able to fully mobilize the cecum, ascending colon, and terminal ileal 
mesentery to the inferior border of the duodenum. The flexures are then liberated by 
dividing the hepatica colic or splenocolic ligaments. This step often requires division and 
ligation using clamps and ties as opposed to electrocautery alone. Advanced energy 
sources are excellent for this purpose and can reduce operative time and allow for a more 
expeditious operative procedure. Lastly, the gastrocolic omentum is divided or mobilized 
from the transverse colon depending on the surgeon's preference. Lifting the omentum 
off of the transverse colon to identify the avascular plane will allow for dissection with 
electrocautery which allows for preservation of the omentum and simple access to the 
lesser sac and transverse colon mesentery. Alternatively dividing the omentum just distal 
to the greater curvature of the stomach and the epiploic vessels will allow the omentum 
to be resected with the colon if this is one's preference. Again division and ligation using 
clamps and ties or the use of advanced energy sources are excellent for this purpose. At 
this point the entire abdominal colon is fully mobilized. Vascular division is then per
formed using either standard clamps and ties or a vascular sealing device of choice can 
be used to shorten the operative time; there is typically no need to divide the superior 
hemorrhoidal artery. Once the vessels are divided, division of the small bowel just prox
imal to the cecum and the rectum at the true rectum is performed. Identification of the 
"true rectum" is possible based on several anatomic landmarks including the sacral prom
ontory, the loss of epiploica, and/or confluence of tinea. In addition, rigid or flexible 
endoscopy confirming a 15-cm residual rectal stump with division just above the 3rd 
rectal valve may be utilized. Division of the small bowel can be achieved by using linear 
staplers, purse-string clamps or noncrushing bowel clamps depending on the type of 
anastomosis one is planning. Division of the rectum is performed in a similar manner 
with the same choices as with the small bowel division. Once the colon is removed if an 
anastomosis is appropriate an ileorectal anastomosis can be performed. 

Several methods of ileorectal anastomoses can be performed and include end to 
end or side to end. Like all anastomoses the requisite conditions include two healthy 
ends of bowel, excellent blood supply, no tension on the anastomosis, and a technically 
perfect anastomosis. These conditions can be met by all forms of anastomosis and is 
typically based on surgeon preference. Most commonly a circular stapled anastomosis 
using a double stapling technique is employed; however, double purse string or hand
sewn single or double layer anastomoses can also be performed. Most commonly the 
rectum is divided and closed using a linear stapler. The author's preference is to use 
"green" or 3.8-mm staples. Due to the relatively smaller size of the ileum typically a 
circular stapler of 28, 29, or 31 mm is used but 33 mm may also be used if that is the 
surgeon's preference. However, utilizing a 25-mm circular stapler should be avoided 
and if for whatever reason the small bowel is too small consider administration of glu
cagon or utilizing side-to-end anastomosis that will often allow for a larger diameter 
anvil. We typically "clear the anvil" of fat and blood vessels from the anvil post to the 
staple line to remove them from the planned anastomosis. 

The anvil once attached should be closed under direct vision ensuring that no other 
structures are incorporated into the staple line. This measure is particularly important 
if the staple line is in close proximity to the vagina which must be clearly reflected 
anteriorly and inferiorly out of the staple line to prevent a rectovaginal fistula. Alterna
tively a compression ring or sutured anastomosis may be fashioned. 

Once the anastomosis is completed some forms of testing with air either by insuf
flated air via the anus/rectum or endoscopic evaluation should be performed to ensure 
a circumferentially intact, airtight, hemostatic anastomosis. Several options are availa
ble if in an air test a leak is noted. Since the anastomosis is intraperitoneal it rarely 
requires diversion to protect the anastomosis in this case. Placing direct sutures at the 



site of the leak or redoing the anastomosis based on the size and etiology of the leak 
are options. Retasting after rapair or revision is mandatory to ensure that no continued 
air leak exists. 

Given that the long-term risk of small bowel obstruction is higher in patients under
going a total abdominal colectomy compared to a segmental colectomy consideration 
for the placement of an anti-adhesion barrier would be recommended. Although reduc
tion of adhesions does not necessarily decrease the long-term risk of adhesive small 
bowel obstruction it only makes sense that decreasing adhesions should have a positive 
effect. Therefore we routinely use Sepra.6lm8 (Genzyme Biosurgery, Cambridge, Mass.) 
in these cases utilizing 1-4 full size sheets depending on the patients size and incision 
size often "sandwiching" the omentum between sheets. 

POSTOPERATIVE MANAGEMENT 

The postoperative management of patients following an open total abdominal colec
tomy is similar to that of any elective colorectal surgical procedure that was available 
in 2010. Regardless of whether a "fast track" protocol is formally employed many of 
the steps are routinely used in most practices in colorectal surgery today. These com
mon steps include early ambulation where patients are ambulated 2- 3 times per day 
commencing on the day of surgery or at the latest on postoperative day 1. Foley cath
eters used at the time of surgery can generally be removed on postoperative day 1 as 
long as the urine output is adequate and the hemoglobin is stable. Early oral feeding is 
utilized where patients are given clear liquids and their diets are advanced either as 
tolerated or based on passage of stool or flatus to solid food. Pain medication is usually 
in the form of IV PCA with additional non-narcotic pain medication such as Ketorlac 
for the first 3- 5 days after surgery. Conversion to oral narcotic pain medication can be 
accomplished typically at the time patients are advanced to a solid diet. Discharge from 
the hospital typically 3-ti days after surgery occurs when the patient is tolerating a solid 
diet, having adequate pain control on oral analgesia, and moving their bowels ade
quately. Patients should be counseled that typically long term they will move their 
bowels 2-4 times per day and that the bowel movements will be looser and minimally 
if at all formed. This expectation is particularly true in the immediate postoperative 
period with improvements in function over time. 

Once discharged patients may shower or bathe, ambulate up and down stairs, ride 
in a car and perform normal household activity for several weeks after surgery. Strenu
ous physical activity, weight lifting, and other physically demanding chores should be 
avoided for 4-6 weeks after surgery. Return to work and full activity typically occurs 
by 4-6 weeks after surgery but sometimes may take longer. 

~ COMPLICATIONS 

A multitude of complications can occur following a surgery of this magnitude and 
includes a variety of nonspecific complications that can occur regardless of the surgical 
procedure performed and some specific complications related to this procedure. 

The nonspecific complications will be listsd but not discussed, as they are common 
and easily managed by most surgeons. 

Cardiopulmonary (myocardial infarction, pneumonia, atslectasis, pulmonary embo
lus, arrhythmia) 
Wound infection 
Dehydration/acute renal failure 

• Hypertension 
• Impaired glucose metabolism 
• Hepatic dysfunction 
• Acute blood loss anemia 
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Specific complications to ileorectal anastomosis that require discussion include anas
tomotic leak, rectovaginal fistula, pelvic abscess, and prolonged postoperative ileus. 

Anastomotic Leak 

Anastomotic leak is the most dreaded complication of any intestinal anastomosis. An 
ileorectal anastomosis may have a leak rate as high as 6-8%. The time course for this 
complication may occur sooner than one sees with and due to the fact that the colon 
has been removed and there is no recovery of a colonic ileus that is required. Therefore 
when bowel function resumes which may be in 2-4 days, liquid stool or enteric con
tents may leak out of even a relatively small hole and lead to significant sepsis and 
contamination. 

Suspicion and early identification are the two most important factors in a patient's 
outcome. Clinical findings of postoperative fevers, worsening abdominal pain, worsen
ing abdominal exam, and hemodynamic compromise are all c/w an anastomotic leak 
but not necessarily one. If clinical findings are convincing enough no studies may be 
required and direct return to the OR for re-exploration may be performed. However, if 
the clinical scenario is not readily evident then either a water-soluble contrast enema 
looking for contrast extravasation or CT scan with rectal contrast may allow for identi
fication of such a complication. If identified one still needs to decide if the leak war
rants re-exploration or can be managed in a more conservative manner. Free 
extravasation without containment requires re-exploration. However, a small leak into 
a small contained cavity may be able to be conservatively managed with bowel rest, 
nutritional support with total parenteral nutrition (TPN), and appropriate broad spec
trum antibiotics allowing for possible spontaneous healing. When free contrast extrava
sation occurs emergent re-exploration is required. 

Re-exploration includes reopening of the prior laparotomy incision, source control of 
the leak, repair or takedown of the anastomosis, and fecal diversion. Prior to taking a 
patient back to the OR, preoperative stoma marking for an ileostomy should be performed. 
This precaution will allow for a better-sited stoma which will hopefully facilitate the 
postoperative management of the ileostomy. After the incision is reopened, immediate 
removal of free gastrointestinal contents should be performed. Adequate exposure should 
be obtained and the anastomosis examined for the site, size, and cause if possible identi
fied. It is rare for an ileorectal anastomosis to leak due to tension and therefore further 
mobilization is likely unnecessary. If ischemia or necrosis is noted the anastomosis will 
need to be taken down and resected resulting in a Hartmann closure to the rectum and 
an end ileostomy. More commonly, however, a small defect for no apparent reason will 
be identified. In this situation either proximal diversion alone with a loop ileostomy and 
drainage via a closed suction drain near the anastomosis or suture repair of the defect 
with proximal diversion would be the options. The author tends to repair the anastomo
sis with interrupted absorbable suture but diversion alone has similar results. It is impor
tant to irrigate the abdomen with significant amounts of saline to dilute and thoroughly 
wash out the abdominal cavity. Consideration for the addition of an antifungal should be 
given due to the high likelihood of candida in the small bowel. 

Once the patient has fully recovered and is back to his premorbid condition and 
assuming a minimum of 3-6 months have passed consideration for stoma closure can 
be given. 

Rectovaginal Fistula 

Rectovaginal fistulas can occur s/p ileorecal anastomosis due to one intraoperative com
plication and one postoperative complication. Intraoperatively incorporating a portion 
of the vaginal into the stapler and creating an ileorectal anastomosis with portion of 
the vagina in it will lead to an early rectovaginal fistula. Typically when bowel function 
returns the patient will experience enteric contents or stool via the vagina at the same 
time as moving their bowels. Due to the fact that the stool is loose as it is essentially 
small bowel contents this type of fistula is highly symptomatic. Due to the fact that the 



staples act as a foreign body these types of fistulas rarely heal spontaneously and typi· 
cally require fecal diversion 'With a loop ileostomy and than revision/redo of the anas
tomosis a minimum of 3 months later. Occasionally these can be repail'8d at the time 
of fecal diversion but often there is significant inflammation at the anastomosis due to 
which further manipulation leads to worse outcomes. 

If a postoperative pelvic abscess spontaneously erodes and drains via the vagina 
they can be handled like a contained leak. 'With bowel rest, nutritional support 'With 
TPN, and appropriate broad spectrum antibiotics allo'Wing for possible spontaneous 
healing. If this is not successful than similar reoperative surgery 'With an initial loop 
ileostomy for fecal diversion followed in a minimum of 3 months later 'With revision/ 
redo of the anastomosis is recommended. 

Pelvic Abscess 

Pelvic abscesses may occur following any abdominal surgery and can occur due to 
intraoperative contamination or postoperative contained anastomotic leaks. Regardless 
these abscesses most commonly are managed by CT-guided drainage. Patients 'With 
unexplained postoperative fevers or elevated white blood cell counts should undergo 
CT scans of the abdomen and pelvis 'With PO (and/or rectal contrast) and IV contrast 
If a pelvic abscess is identified either transperineal or transabdominal CT-guided drain
age should suffice in controlling the abscess. Appropriate broad spectrum antibiotics 
and based on final cultures simplification to appropriate specific coverage should be 
ordered. Once the abscess is drained and there is no evidence of enterocutaneous fistula 
the patients may return to oral intake. The drains typically will need to stay until the 
outputs are minimal and reimaging reveals resolution of the collection. 

Prolonged Postoperative Ileus 

Prolonged postoperative ileus defined as lack of return to bowel function at 1 week 
follo'Wing surgery may occur. This problem can occur due to partial obstruction at the 
ileorectal anastomosis due to swelling or structuring at the anastomosis or idiopathic. 
When this situation occurs it is prudent to define whether indeed this is an obstruction 
at the anastomosis or a nonanastomotic process. Flexible sigmoidoscopy with minimal 
air insuffiation or water-soluble contrast enemas will allow one to determine if there is 
luminal patency and an ileus versus an obstruction. If an obstruction is identified than 
a determination needs to be made if this is edema which willl'8solve over time versus 
a stricture which will require diversion. 

If an ileus is identified, then conservative treatment with supportive measures 
including TPN, bowel1'8st, naso gastric tube decompression when appropriate, and tri
als of prokinetics if available. One must be patient and discuss 'With the patient the 
need to be patient. There is no reason for re-exploration unless the ileus is really 
thought to be an obstruction. A postoperative ileus especially when the indication for 
the initial surgery was constipation may remain for 2-4 weeks postoperatively. 

3 RESULTS 

The "average" patient who undergoes a total abdominal colectomy 'With ileorectal anas
tomosis can anticipate a long-term functional outcome of 2-4 bowel movements per 
day. These bowel movements tend not to be formed and are semisolid. Continence 
should be satisfactory 'With the ability to defer the call to bowel movements for upwards 
of 30-60 minutes assuming that the rectum capacity is not impaired due to inflamma
tory bowel disease in the rectum or other cause. If more excessive numbers of bowel 
movements occur than the addition of fiber supplements and antidiarrheal may be 
1'8quired to achieve an acceptable number of bowel movements daily. 

Anastomotic leak rates are 3-8o/o and fully described above. 
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~ CONCLUSIONS 

Total abdominal colectomy with ileorectal anastomosis can be performed for a multi
tude of conditions with excellent functional outcomes with acceptable bowel function 
and minimal complications. 
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The more common indications for a laparoscopic total abdominal colectomy with ile
orectal anastomosis are the same as for open and include synchronous colon cancers, 
familial cancer syndromes (HNPCC, F AP with rectal sparing, and patients with cancer 
under the age of 40 years), colonic inertia, Crohn's colitis with rectal sparing, and gas
trointestinal bleeding. 

~ PREOPERATIVE PLANNING 

The preparation of the patient is dictated by the specific indication and the appropriate 
evaluations should be undertaken. A mechanical bowel preparation with oral agents is 
not necessary but is frequently performed to reduce stool in the colon. If the patient 
has a history of constipation, the colon can be too heavy with retained stool to allow a 
safe laparoscopic approach. The left side of the colon can be adequately cleansed with 
several enemas prior to surgery. Routine deep vein thrombosis prophylaxis, antibiotic 
prophylaxis and instructions on postoperative care are required. The patients should 
receive education on the expected functional outcome of an ileorectal anastomosis. 
They can expect to have 4-5 semi-solid, pasty bowel movements a day with good bowel 
control after a period of accommodation (usually 6 months). 

6) SURGERY 

Positioning 
• The patient is positioned in the modified lithotomy position with the legs in the 

Allen11 stirrups with sequential compression leggings in place. A bean bag, attached 
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Figur• 22.1 
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directly to the operating table with Valero, is folded around the patient, including the 
shoulders, and deflated to fix the patient in position. This keeps the arms at the 
patient's side and allows the table to be placed in steep Ti'endelenburg and airplaned 
to the left and right during the operation. The trocar sight placemant is typically at 
the umbilicus, right upper anterior axillary line, right lower anterior axillary line 
suprapubic and left dank positions. The camera operator stands to the patient's 
left shoulder and operates the camera through the umbilical port The operating sur
geon stands at the patient's left hip or between the legs as needed and operates instru
ments through the left dank and suprapubic ports (Fig. 22.1). 

• The camera cord, light cord and carbon dioxide cord are passed off of the table 
from the patient's left shoulder to the instrumentation tower. A monitor is placed 
opposite the operating surgeon and camera operator. If two monitors are available, one 
is at the right shoulder and one is at the right hip. 

Technique 
The liver should be evaluated, the omentum should be placed over the stomach to the 
left upper quadrant and the small bowel should be retracted from the pelvis to lie in 
the left upper quadrant. The 5-mm wavy grasper is a good instrument to flip the small 
bowel up into the left upper quadrant with a reverse "C" motion; the principle should 
be to avoid grasping any individual piece of bowel on the bowel itself. Using mesenteric 
fat or epiploic fat to move portions of intestine is appropriate. The cecum is then lifted 
to the anterior abdominal wall using the 5-mm grasper through the suprapubic port in 
the operator's left hand. An instrument with surgeon-controlled energy source can be 
used then to incise along the base of the peritoneum from the pelvic brim over the iliac 
vessels toward the duodenum at the midline of the abdominal cavity. This allows a 
plane to be developed in the retroperltoneum over the structures which are found pos
teriorly (Fig. 22.2). The right ureter is identified crossing the iliac vessels close to the 
bifurcation of the aorta; the gonadal vessels are further lateral and run parallel to the 
iliac vessels. The psoas muscle lies posteriorly and should be a boundary of dissection. 
The avascular plane which is encountered will be utilized as the dissection plane and 
can be bluntly dissected in a posterior sweeping direction to allow the mesentery and 
cecum to separate anteriorly from the posterior structures. 
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ligura Z1.2 

• The cecum should be completely mobilized from the retroperitoneum all the way 
out to the side wall of the abdomen using the left hand grasper for retraction upward 
and the right hand instrument to develop the plane. The dissection is carried in this 
posterior plana up to and around and on top of the surface of the duodenum. The 
duodenum should be separated from the overlying mesentery of the right colon using 
the left hand for anterior retraction all the way up to the hepatic fiexure peritoneal 
attachments, thus exposing the entire sweep of the duodenum, a portion of the head 
of the pancreas and the lateral aspect of the middle colic vessels (Fig. 22.3). The ante
rior portion of the kidney will be exposed with this same maneuver with upward trac
tion and downward counter traction. The mesentery and right colon are lifted toward 
the anterior abdominal wall while pulling the avascular tissue posteriorly with the 
blunt dissection using the instrument in the operator's right hand. Most of the retraction 
is accomplished with the left hand on the grasper through the suprapubic port 

• The patient is then placed in reverse 'Irendalenburg position and the attachments of 
the hepatic fiexure to the retroperitoneum are lifted anteriorly and divided with an 
energy source along the line between the liver and the transverse colon (Fig. 22.4). 
This allows entry in the previously dissected plana of the right colon posteriorly 
in the area of purple hue in the posterior peritoneum. 

• The omentum attached to the transversa colon is detached to enter the lesser sac. The 
transverse colon is released from the lesser sac, head of the pancreas and undersurface 
of the antrum of the stomach all the way out to the right side wall of the abdomen 

ligura 22.3 
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Figur•22A 

Figure22.5 

(Fig. 22.5). The hepatic fiexure is completely mobilized from the under surface of the 
liver and the posterior dissection is connected to the right upper quadrant dissection. 

• The patient is then returned to Trendelenburg position and the cecum is grasped at 
the ileocecal valve and lifted anteriorly to the abdominal wall. This provides the ten
sion needed to expose the ileocolic vessel in the mesentery of the right colon. 

• Dissection on either side of the ileocolic vessel will provide windows to allow tnmsection 
of the ileocolic vessels at their origin along the superior mesenteric artery (Fig. 22.6). 

• The right colon is then released from the lateral attachments of the colon from the 
right side wall of the abdomen. The cecum is grasped and lifted anteriorly. The cecum 
is retracted toward the midline to facilitate the division of the lateral attachments with 
the energy source. This maneuver allows the right colon to become a midline struc
ture from the middle of the transverse colon all the way to the terminal ileum. 

Operative Steps-Left Colon 
• The patient is placed in steep Trendelenburg and a:irplaned to the right. The surgeon 

stands to the right of the patient The small bowel is swept from the pelvis into the 
right upper quadrant with grasping instruments and the base of the mesentery of the 
left colon is exposed. The inferior mesenteric artery is identified at its origin on 
the aorta proximal to the sacral promontory. The space posterior to the superior hem
orrhoidal artery and anterior to the sacral promontory is exposed. Anterior traction is 
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exerted on the superior hemorrhoidal artery with a clamp through the supra pubic 
port. An anergy soUl'Ce is introduced through the right lower quadrant 'n:ocar site and 
a 5 mm bowel grasper through the right upper quadrant 'n:ocar site. The presacral 
window is easily seen with this retraction plan (Fig. 22.7). 

• The peritoneum is incised along the base of the triangle to expose the areolar tissue 
plane behind the superior hemorrhoidal artery, but anterior to the retroperitoneum 
where the gonadal vessels and the ureter are found along the left iliac artery and vein. 

figure1l.7 

figur• 22.6 
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figure 22.8 

This avascular plane is bluntly developed all the way out to the left abdominal side 
wall behind the mesentery of the sigmoid and left colon. 

• The dissection is carried around the inferior mesenteric artery to the peritoneal win
dow beneath the inferior mesenteric vein and anterior to the aorta. The window is 
incised and the opening developed cephalad to the inferior mesenteric artery. The 
inferior mesenteric artery is skeletonized and divided at its origin with an anergy 
source. The artery may be divided at the bifurcation of the left colic and superior 
hemorrhoidal if the disease is benign to prevent all risk of injuring nerves of sexual 
function in the preaortic plexus. 

• Blunt dissection of the avascular plane is than carried from the pelvic brim to the tail 
of the pancreas and laterally to the sidewall of the abdomen beneath the left colon 
and its mesentery. The right upper quadrant Trocar site provides access for the retract
ing blunt instrument and the right lower quadrant Trocar site provides access for the 
energy source and/or dissecting instrument. The suprapubic site allows the second 
retracting grasper to lift the edge of the mesentery anteriorly to provide a tenting 
effect, while the camera (in the umbilical port) looks beneath and laterally. 

• The inferior mesenteric vein is then exposed at its origin at the level of the Ligament 
of Ti'eitz, proximal to the first branch of the inferior mesenteric vein which travels to 
the splenic nex.ure. The vein is transected with an energy source or stapling instru
ment to release the base of the mesentery of the left colon (Fig. 22.8). The left colon 
is than released from the lateral sidewall of the abdomen from the pelvic brim to the 
splenic nexure, exposing the previously dissected retroperitoneum with the protected 
structures posteriorly. 

• The patient is placed in reverse Trendelenbw:g, still a:irplaned to the right, and the 
splenic nex.ure attachments are incised along the left sidewall of the pelvis up to the 
level of the spleen (Fig. 22.9). The tip of the spleen and the anterior surface of 
the kidney exposed a.s the suspensory ligaments are divided and the splenic dexure is 
mobilized medially. The right upper quadrant Trocar provides access for the assistant 
to place a 5-mm grasper and pull the splenic nexure toward the midline. The operating 
surgeon stands between the legs, utilizes the 10 mm grasper through the suprapubic 
midline and the 5-mm port in the left lower quadrant is used to place the energy source 
to allow the instrument to reach closer to the splenic nexure. The tail of the pancreas 
and tip of the spleen and anterior surface of the kidney are exposed (Fig. 22.10). 

• Finally, the omentum is ralea.sed from the antimesenteric surface of the splenic dexure 
and transverse colon to enter the lesser sac around the corner of the splenic nexure. 
The right upper quadrant Trocar site provides retracting access to lift the omentum 
anteriorly and cephalad while the suprapubic Trocar site provides access for retracting 
the splenic nexure toward the feet and the left lower quadrant Trocar site provides 
access for the energy source to divide the attachments of the omentum to the colon. 
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The pancreas is exposed in the base of the lesser sac and its lower edge freed from 
the attachments of the splenic flexure all the way to the stump of the inferior mesenteric 
vein at the Ligament of 'Ii'eitz. The posterior wall of the stomach, the anterior surface 
of the pancreas, the tip of the spleen and the anterior surfaCil of the kidney are clearly 
visualized with this technique (Fig. 22.11). 

The Isolation of Middle Colic Vessels 
• Once the left and right colon have been completely mobilized and the transverse 

colon completely freed from the gastrocolic ligament, the pedicle of the middle colic 
vessels can be identified at the inferior margin of the pancreas and the anterior surface 
of the third portion of the duodenum. In a hand-assisted approach, this is most easily 
accomplished by placing the left hand through gel port with the operator standing 
between the legs, and the middle colic vessels are grasped by identifying the windows 
of the mesentery on both sides of the vessels on either side of the midline (Fig. 22.12). 
This allows the middle colic vessels to be lifted anteriorly and the SMA and SMV are 
protected. The tlexible tip camera is turned to the right upper quadrant and flexed to 
the right to give a transverse view of the vessels as they are stretched and lifted. An 
endoscopic linear cutter stapler can then be inserted through a 10-mm trocar placed 
in the right upper quadrant or the bipolar sealing instrument can be used through the 
right upper quadrant to divide the base of the middle colic vessels carefully. The time 
should be taken to ensure adequate hemostasis since these vessels bear the pressure 
of aortic flow. 

Figura 22.9 

Figura 22.10 
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Figur• 22.11 

Figure 22.12 

• The suprapubic incision is extended and a wound protector placed or in a hand
assisted case, the cap of the gel port is removed and the carbon dioxide defiated. The 
colon and terminal ileum are extracted. The mesentery of the sigmoid colon is iden
tified and the mesentery divided at the level of the sacral promontory. The rectum 
can than be divided at the level of the sacral promontory with a transverse stapler, 
endoscopic stapler or linear stapler through the suprapubic incision. 

• The terminal ileum is divided at the ileocecal valve using another firing of a gastroin
testinal anastomosis (GIA) stapler. The colon and its mesentery from the right colon 
all the way to the top of the rectum are than passed off as specimen. 

• The terminal ileum is returned to the abdomen. The small bowel is allowed to fall to 
the patient's left side, and the rectum is pulled to the right side of the pelvis. The 
ileum is allowed to loop down into the pelvis along the left side of the rectum and 
then curve back up along the antimesenteric border of the rectum to the level of the 
staple line. The two transverse staple lines are then aligned and the corners of the 
staple line are opened and a linear cutter staplar placed between the rectum and 
the terminal ileum to create a side to side anastomosis when fired. 

• The transverse opening is then closed with another firing of the GIA stapler. The 
transversa staple line is inverted with a running monofilament absorbable suture. The 
apex of the GIA staple line is protected with an interrupted absorbable suture. 
The cut edge of the mesentery in the small bowel can usually be secured to the ret
roperitoneum. along the side of the aorta on either side of the aorta using a running 
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absorbable suture. This has the benefit of preventing internal herniation and guaran
tees that the small bowel is lying in an unrotated or twisted manner. 

• The inner aspect of the umbilical trocar is closed with a figure-of-eight suture of 0 
absorbable suture. The Pfannenstiel incision is closed with a running monofilament 
absorbable suture in the fascia. Subcutaneous tissue is irrigated with antibiotic 
solution at all sites, and the skin is closed with skin staples and band-aids are 
applied. 

POSTOPERATIVE MANAGEMENT 

Patients are ambulated early. They rely on intravenous fluid replacement to maintain a 
urine output of greater than 30 mllhour. Nasogastric decompression is not required 
unless the patient becomes nauseated. Within 24-48 hours most patients will tolerate 
clear liquids and the diet can be advanced as tolerated. Patients should be given 24 hours 
of prophylactic antibiotic coverage, incentive spirometry, deep vein thrombosis proph
ylaxis, and encouraged to ambulate as much as possible during the early time period. 
Usual hospital stay after an open right colectomy is 4 to 5 days, or less, when placed 
on a fast tracking post-op regimen. Post-op analgesia is usually managed with patient 
controlled analgesia followed by switch to oral analgesics. 

The patient will have a fairly rapid return of bowel function because of the laparo
scopic approach. There will most likely be a large f1uid shift because of the raw surfaces 
created. Adequate fluid can avoid acute renal failure, dehydration, and an ileus . 

.) COMPLICATIONS 

As we perform more ileorectal anastomoses for familial polyposis and Crohn's disease, 
the frequent development of a delayed ileus has led us to describe a syndrome known 
as the "ileorectalsyndrome.'' This is possibly caused by the terminal ileum facing new 
high pressure intraluminally because of its attachment to the rectum with an intact 
sphincter only 12 em away. The high pressure causes the ileum to interpret this as small 
bowel obstruction, and a high volume of intraluminal fluid is created which causes 
diarrhea, a bloating sensation, and even nausea and vomiting occurs. Treatment is best 
accomplished with a nasogastric tube, bowel rest, and total parenteral nutrition for 
support. This syndrome develops even when a 34 mushroom catheter is left in the 
rectum in the early postoperative period to decompress and equalize the pressures in 
the rectum. The terminal ileum responds as if it were a blocked ileostomy with high 
outpouring of f1uid, distension, and a syndrome of nausea, vomiting, diarrhea, and all 
around misery. The patient should be reassured, supported, and the possibility of an 
anastomotic leak ruled out with a computed tomographic scan. 

If the patient develops a postop obstructive picture, it is important to rule out an 
internal herniation, especially if the mesentery has not been secured to the retroperito
neum. The internal herniation and volvulus around the superior mesenteric artery can 
result in disaster, as a significant portion of the small bowel can infarct resulting in 
short bowel syndrome and loss of the possibility for intestinal continuity. Rapid recog
nition and treatment by exploration and detorsion is essential in this situation. 

3 RESULTS 

Anastomotic leak occurs in less than 4% of patients who undergo total colectomy and 
ileorectal anastomosis. Rapid recovery as a result of utilization of the laparoscopic 
approach makes this a very attractive approach for those needing total colectomy. Hand
assisted approaches provide the same outcome as laparoscopic with shorter operating 
room (OR) times. 
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~ CONCLUSION 
Laparoscopic total abdominal colectomy should be considered in patients requiring 
removal of the entire colon. 
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Rectum. 2009;52(1):4-10. 

Msrcello PW, Fleshman JW, Milsom JW, et al. Hand-assisted 
lapsroscopic vs. lapsroscopic colorecte.lsurgery: a multicentar, 
prospective, rmdomized trial. Dis Colon Rectum. 2008;51(6): 
818-26. 



23 Hand-Assisted 
David A. Margolin 

t!J. INDICATIONS/CONTRAINDICATIONS 

Laparoscopic total abdominal colectomy is one of the more challenging laparoscopic 
colon procedures (LAP) as the surgeon is asked to work in all four quadrants of the 
abdomen. The use of hand-assisted laparoscopic (HAL) techniques has been shown not 
only to facilitate the technical aspects of the procedure by restoring some tactile sensa
tion, but also to decrease the operative time. In essence, it makes laparoscopic proce
dures "more like open surgery." The indications for the procedure are the same whether 
performed open, laparoscopic, or hand assisted. However, it is up to the surgeon to 
determine if the patient is a candidate for minimally invasive surgery. They need to 
take into account the patient's overall comorbidities as well as surgical history. While 
multiple previous abdominal operations are not an absolute contraindication for LAP 
or HAL, the individual surgeon's level of comfort and experience with the planned 
procedure plays a large role. 

~JJ PREOPERATIVE PLANNING 

Preoperative Preparation 
Standard mechanical bowel preparation is not mandatory. However, it is the author's 
preference, since it is easier to handle an empty colon. Our patients use a polyethylene 
glycol {PEG) preparation prior to surgery and maintained on clear liquids the day before 
surgery. We no longer use oral antibiotics prior to surgery but ensure that standard 
intravenous broad-spectrum antibiotics are given within 1 hour of skin incision. Since 
the patients will be in a modified lithotomy position for several hours deep vein proph
ylaxis is mandatory. We utilize both subcutaneous heparin and sequential compression 
stockings commencing immediately prior to surgery and continued after surgery. All 
patients have an informed consent that includes the potential for conversion to an open 
procedure. 

229 
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(9 SURGERY 

Patient Positioning and Preparation 

The patient is placed on a gel pad to prevent slippage. After induction of general 
anesthesia an orogastric tube and indwelling urinary bladder catheter are placed. The 
patient is placed in a modified lithotomy position using Yellow Fin Stirrupsm (Allen 
Medical, Batesville, IN) with the thighs even with the hips and all potential pressure 
points appropriately padded. Care is taken to ensure that there is no pressure on the 
peroneal nerves and that the patient's knees are in line with contralateral shoulder. Both 
arms are tucked in the adducted position to facilitate securing the patients for the 
extremes of positioning used during laparoscopy. The patient is then secured to the 
table, with tape across the chest and the forehead to limit neck movement. Rectal irri
gation is performed. After that the skin is prepped with a 2o/o chlorhexidine-based 
solution and draped in a standard fashion. Prior to draping the table is rotated in all 
directions to assure that the patient is stable. 

Instrument/Monitor Positioning 
'IWo monitors are utilized during the procedure. One is on the patient's right side at 
the level of the shoulder. The other monitor is placed on the patient's left side at the 
level of the hip. At our institution the monitors are mounted on booms from the ceiling 
allowing easy repositioning for optimal visualization. Because of the configuration of 
our operating rooms the insufflation tubing, suction tubing, cautery power cord, lapar
oscopy camera wiring, and a laparoscope light cord are brought off the patient's left 
side at the foot of the table. We routinely use a 10-mm laparoscope with a 30-degree 
lens. However, with the increased availability of high-definition cameras and monitors 
a 5-mm laparoscope may be an acceptable alternative. 

Port Selection and Placement 
Prior to placing any ports the outline of the hand-assist device is marked on the patient's 
abdomen. We use the Applied Medical GelPort~ (Applied Medical, Ranch Santa Mar
garita, CA). By tracing the outline of the device we ensure that all of our ports are 
outside the outline to function throughout the procedure. We place the inferior edge of 
the device 2-3 em from the pubic symphysis in the midline. Once this marking is done, 
we use a modified Hasson technique to enter the abdomen above the umbilicus and 
obtain pneumoperitoneum. A vertical skin incision is made with a scalpel followed by 
dissection down to the linea alba. A Kocher clamp is used to elevate the fascia in the 
midline at the level of the umbilical stump and the linea alba is then incised. S-shaped 
retractors are helpful in exposing the midline. Entry into the peritoneal cavity is accom
plished sharply. Once entry into the peritoneal cavity is obtained a 10-mm blunt-tip 
balloon trocar is placed and inflated. A total of four additional ports are used. We use 
two 5-mm ports in the left and right upper quadrants and a 5-mm port in the left lower 
quadrant. We will often place a 12-mm port in the right lower quadrant, as this will 
allow placement of an endoscopic stapler if necessary; the hand port is placed later in 
the procedure (Fig. 23.1). 

Mobilization and Transection 
After establishing pneumoperitoneum and placing the necessary ports the abdominal 
cavity is laparoscopically explored. The patient is then placed in the Ti'endelenburg 
position and is rotated to their left We initially begin with right colon mobilization 
prior to placement of the hand port. Unlike other authors, we find that placing the hand 
port prior to mobilizing the right colon actually slows down the operation. First, the 
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figure 23.1 Laparoscopic port sites and hand 
port placement 

ileocolic artery is grasped and elevated, and the avascular plana on either side is dis
sected free to allow clear visualization of the duodenum. The vessels are then ligated 
and divided using a vessel-sealing device such as the Ethicon EnSeal® (Ethicon Endo
surgary, Cincinnati, OH) although the choice of the alternate anergy source is up to the 
surgeons' discretion. Care is taken at this point to sweep the duodenum medially. 
Sweeping away from the duodenum can lead to serosal tears. The lateral attachments 
of the right colon are laparoscopically mobilized, being careful to stay in the lateral 
avascular plana. 

Once the colon is mobilized to the level of the hepatic flexure the patient is rotated 
to their right, still in the Trendelenburg position. The sigmoid colon is grasped thought 
the left lower quadrant port and elevated to the abdominal wall. The avascular plane 
inferior to the inferior mesenteric artery (IMA) is opened and the left ureter is identified. 
The IMA is then isolated and ligated. Superior and lateral dissection is undertaken from 
a medial to lateral direction behind the colon and anterior to the left ureter up to the 
laval of the splenic tlexure. 

At this point in the procedure the hand port is placed. As previously mentioned, 
placing the hand port prior to mobilizing the right colon is more of a hindrance. A 7-cm 
transversa incision is made 2-3 em superior to the pubic synthesis and dissection is 
continued to the fascia. The fascia is opened vertically for 7 em, the port is placed, and 
pneumoperitoneum is reestablished. Standing on the patient's left side, the patient is 
rotated to neutral with a slight amount of reverse Trendelenburg. The surgeon places 
his or her left hand through the port to apply downward traction on the splenic tlaxura. 
Using his or her right hand an alternate energy source device is placed through one of 
the left-sided trocars and the splenic tlexure is mobilized. Once free the surgeon then 
replaces his or her hand and with the right hand elevated the transverse colon and 
using one the right-sided port releases the distal transversa colon from underneath and 
takes the omentum off the transverse colon and subsequently divides the transverse 
mesocolon and the middle colic artery, completely freeing the abdominal colon. The 
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assistant who is on the patient's left side plays a key role in the portion of the proce
dure. He gives countertraction through one of the left-sided ports. 

An alternate approach is occasionally used, to make the hand port incision, as 
described above, at the beginning of the case. Using handheld retractors we then mobi
lize the cecum, ascending and sigmoid colon up toward their respective flexures. Once 
di.fliculty is encountered with the mobilization pneumoperitoneum is established and 
the trocars are placed under direct vision in the previous mentioned locations. This 
limited open dissection may significantly decrease operative time especially in thinner 
patients. 

Creation of the Anastomosis 

Once the colon is completely mobilized the top of the hand port is removed and the 
colon at the sacral promontory is divided using an open 45-mm stapler. The remainder 
of the colon is delivered through the hand port, the distal tarminal ileum is divided, and 
the specimen is removed from the field. Then, using a Furness clamp a purse string is 
made in the distal terminal ileum and the anvil for a 29-mm circular staler is secured 
in the terminal ileum. A Fansler retractor is used to gently dilate the anal sphincters and 
allow easy transanal passage of the stapler. Once the stapler is passed into the anal canal 
the Fansler retractor is removed and the stapler is manipulated through the rectum to 
the staple line. The trocar is deployed. Care is taken to assure that the trocar does not 
go through the staple line but 1-2 mm anterior or posterior to the rectal staple line. After 
a tension-free anastomosis is created, the pelvis is filled with water, and rigid proctos
copy is performed to check for an air leak. Because of the proximal nature of the anas
tomosis small leaks can be repaired under direct vision through the hand port. 

Closure of Port Sites 

After verification of hemostasis and a sponge and instrument counts the ports are 
removed. The 5-and 10-mm port sites are irrigated and the skin is closed with a sub
cuticular monofilament absorbable suture such as 4-0 poliglecaprone (Monocryl®) 
suture. The fascia at the umbilical port site is closed with interrupted 0 (Vicryl®) and 
the hand port site is closed in layers. First the paritoneum and transvarsalis fascia is 
closed with a polyglycolic acid suture (Vicryl®) and then the anterior rectus fascia is 
closed with a monofilament absorbable suture polydioxanone (PDS®): the skin is closed 
similar to the othar port sites. 

_.) COMPLICATIONS 

HAL retains most of the potential complications associated with both the open and the 
laparoscopic procedures including hemorrhage, adjacent organ injury, and anastomotic 
dehiscence. Although still present the risk of incisional hernia and postoperative surgi
cal site infection may be significantly decreased compared to the open procedure. One 
complication that is more common and fortunately preventable in HAL than open sur
gary is a 360-degree twist of the anastomosis. This potentially devastating complication 
occurs because of the decreased field of view with the laparoscope. In order to prevent 
this problem, it is imperative that the surgeon uses good techniques and follows the 
cut small-bowel mesentery proximally to verify that there are no twists and that it lays 
in a straight line on top of the ratroparitoneum. 

~ RESULTS 
Hand-assisted total abdominal colectomy has been shown to be an efficacious modal
ity in lieu of open or strait laparoscopic surgery. Many authors have touted it as a 
potential hybrid procedure that maintains the advantages of laparoscopy (1-7). 
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Nakajima in the review of 23 patients, 12 HAL and 11 LAP, found no difference in 
conversion rate, blood loss parioperative complications between the two groups, and a 
significantly shorter operative time in the HAL group (1). Boushey in reviewing 130 
nonrandomized cases again showed no difference in anything but conversion rate and 
a trend toward shorter operative time in the HAL group (3). Marcello et al. in a rand
omized prospective multicenter trial comparing HAL to straight laparoscopy for left
sided and total colostomies demonstrated a significant decrease in operative time with 
no loss of the benefits of laparoscopic surgery (7). Subset analysis for the patients 
undergoing total abdominal colostomies showed a decrease in time from 285 ± 105 to 
199 ± 35 min. Although a small sample size, 14 in the HAL and in the15 straight lap 
group in this randomized trial there was no difference in time to flatus, diet, or length 
of stay. There is some concern that the long-term benefits of LAP will be lost with HAL, 
especially the incidence of postoperative hernias end bowel obstruction. Sonoda in 
reviewing 536 patients over a 5-year period, 266 Hal and 270 LAP, found no difference 
in either incisional hernias or the incidence of bowel obstruction with a median follow-up 
of 27 months (4). 

{, CONCLUSION 

Some of the technical challenges of laparoscopic total abdominal colectomy may be 
overcome by the HAL approach. Most of the benefits of laparoscopy appear to be main
tained while operative times may be shortened. The tactile sensation aHorded by use 
of the bend may be beneficial to many surgeons. 
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24 Open 
Ashwin deSouza and Herand Abcarian 

~ INDICATIONS/CONTRAINDICATIONS 

Defining the indications for an open total proctocolectomy with ileostomy mandates the 
discussion of three concepts: 

the extent of surgical resection, that is, a total proctocolectomy 
the use of a pmmanent stoma versus an ileal pouch anal anastomosis 
the surgical approach being either laparoscopy or laparotomy. 

Resection of the entire colon and rectum as a total proctocolectomy may be indi
cated for the following disease processes: 

• Familial adenomatous polyposis 
• illcerative colitis 
• Synchronous colorectal malignancies 
• Crohn's disease 

Familial Adenomatous Polyposis 
Patients with familial adenomatous polyposis are usually diagnosed early as a fam
ily history of this condition warrants early screening with colonoscopy. Although a 
total proctocolectomy is the required extent of resection, an ileal pouch anal anas
tomosis is the preferred surgical option in the absence of concomitant advanced 
rectal cancer. 

Ulcerative Colitis 

Surgery is indicated for ulcerative colitis in the following situations: 

Intractability despite adequate medical treatment. 
Dysplasia or malignancy in long standing ulcerative colitis. 
Acute severe ulcerative colitis with toxic megacolon. 

Although a restorative proctocolectomy with ileal pouch anal anastomosis has 
become the preferred option for most patients with ulcerative colitis, a permanent end 
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ileostomy is still indicated in selected individuals. Elderly patients are often unable to 
cope with the relatively high frequency of liquid bowel movements after an ileal pouch. 
These patients also have multiple medical comorbidities, putting them at high risk for 
complications following a lengthy operation and a difficult pouch anal anastomosis. An 
end ileostomy is a good option and is often well accepted in this patient population. 

Documentation of good sphincter tone is a prerequisite before an ileal pouch pro
cedure. Sphincter tone is often suboptimal in patients who have had prior obstetric 
injury or a fistulotomy for anorectal fistulae. Long-term quality of life is better with an 
ileostomy in patients with poor sphincter tone. 

Restoration of intestinal continuity with an ileal pouch has the advantage of avoid
ing a permanent stoma but is not entirely without complications. The associated risks 
of anastomotic leakage, pouchitis, and pouch failure should be appreciated by the 
patient when consenting for the procedure. In view ofthe higher incidence of long-term 
complications, the need for pouch surveillance and an additional procedure to close 
the temporary diverting stoma, medically fit patients with good sphincter tone may still 
opt for a permanent ileostomy. The choice between a permanent stoma and a restorative 
procedure is therefore influenced by a number of factors with the patient having to 
make the final decision. 

illcerative colitis presenting as an acute severe attack with significant colonic dila
tation (toxic megacolon) and signs of impending perforation, requires urgent surgical 
intervention. In this setting, the patient is often hemodynamically unstable and unable 
to withstand a prolonged procedure. In addition, an acutely inflamed colon may also 
be extremely friable and can perforate with the least manipulation. A total abdominal 
colectomy with ileostomy is therefore the preferred option in the emergent setting. A 
completion proctectomy with or without an ileal pouch can be performed at a later 
stage after resolution of the acute attack. 

Synchronous Colorectal Malignancies 

The incidence of synchronous large bowel adenocarcinoma varies from 1.5-7.6%. A 
synchronous rectal and sigmoid lesion can most often be resected en block, with a 
colorectal anastomosis to restore intestinal continuity. However, for a synchronous rec
tal and right colon lesion, a total proctocolectomy with ileostomy is sometimes required. 
Although not contraindicated, an ileal pouch is best avoided in the setting of synchro
nous colorectal cancers and patients are usually offered an end ileostomy with a low 
Hartmann's procedure. Following adjuvant therapy, the option of a pouch procedure 
can be considered in patients showing good control of the primary malignancy. 

The presence of a single malignancy in the colon or rectum puts the rest of the large 
bowel at a 12--62% risk of harboring polyps. If the polyps are too numerous to be removed 
endoscopically, or a number of polyps show malignant/premalignant changes, a total 
proctocolectomy with ileostomy should be considered especially in elderly patients. 

Crohn's Disease 

Crohn's disease with pancolitis, poorly responsive to medical management is a definite 
indication for a total proctocolectomy with ileostomy because an ileal pouch is an 
absolute contraindication in Crohn's disease. However, the procedure may have to be 
performed in two stages if there is severe perianal Crohn's disease. Performing a proc
tectomy in the presence of active perianal Crohn's with abscesses and draining fistulae 
significantly increases the incidence of perineal wound sepsis and nonhealing. An 
abdominal colectomy and ileostomy together with unroofing of the perianal fistulae is 
done at the first stage. Once the infection and inflammation abates, the patient may be 
scheduled for completion proctectomy. A number of local pedicle flaps to cover the 
perineum have been described but are best avoided in the presence of active infection. 
Fecal diversion with ileostomy together with laying open all fistulous tracts and ulti
mately an intersphincteric proctectomy, often results in healing in a significant number 
of patients, decreasing the need for flap procedures. 



Although laparoscopic colorectal resections are becoming increasingly common
place, the majority of rectal resections in the United States are still accomplished by a 
laparotomy. Laparoscopy has its own learning curve, limitations, and technical chal
lenges. While a limited colon or rectal resection could be completed safely and effec
tively within a reasonable time period, a total proctocolectomy may prove to be time 
consuming UBing a pure laparoscopic technique. Additionally inflammatory bowel dis
ease is oftsn associated with extensive bowel adhesions and complex fistulization, 
which when present add significantly to the technical difficulty of the procedure. 

The benefits of laparoscopy should be prudently weighed against the technical abil
ity of the operating surgeon, the complexity of each individual case, and the surgical 
risk of the patient. A decision to convert to the open approach is not a sign of failure 
but rather a reflection of a mature judgment and should be made early if needed. 

This chapter emphasizes the surgical technique of an open total proctocolectomy 
with end ileostomy . 

.. ~ PREOPERATIVE PLANNING 

A full colonic evaluation with colonoscopy is UBually mandatory in all patients who 
require a total proctocolectomy. Additionally, a small bowel follow-through or computed 
tomographic (CT) enterography is necessary to rule out small bowel involvement in 
inflammatory bowel disease. Preoperative imaging with an abdominal and pelvic CT scan 
is UBeful to determine the presence of bowel wall thicbm.ing, adhesions, and likely sites 
of internal fistulization. ACT scan also helps to trace both ureters and determine the need 
of preoperative ureteral stenting to facilitate intraoperative identification of the ureters. 

Avoiding a routine bowel prep is an evolving concept although a majority of sur
geons still prescribe a full bowel prep before a total proctocolectomy. 

Patients with inflammatory bowel disease requiring surgery are usually on high 
dose steroids or on immunosuppressive medications. Immunosuppressives can be dis
continued postoperatively but steroids need to be continued through the perioperative 
period and gradually tapered over the next few weeks. Prophylactic antibiotics and 
deep venous thrombosis prophylaxis are essential because inflammatory bowel disease 
renders many patients in a hypercoagulable state. 

Perhaps the most important aspect of preoperative planning is the marking of the 
stoma site as the patient will be left with a permanent ileostomy at the end of the pro
cedure. Stoma site marking should be done preoperatively by a dedicated enterostomal 
therapist with appropriate patient counseling. It is important to accurately site the 
stoma away from incisions, bony prominences, and skin folds. 

G SURGERY 

Patient Positioning 
The patient is positioned on the operating table in the modified lithotomy position with 
minimal hip flexion to facilitate the abdominal part of the procedure. For the perineal 
dissection, the legs can be flexed to increase the exposure. 

It is important to ensure that the buttocks lie outside the edge of the table after the 
foot portion of the table has been removed. This maneuver is to enable placing a peri
neal retractor such as a St. Mark's or Lone star to significantly enhance the surgical 
exposure during the perineal dissection. 

Prolonged procedures in the lithotomy position are also known to be associated 
with postoperative neuropathy. Care should be taken to ensure that all pressure points 
are adequately padded and protected. The legs should be securely fastened in the 
Allen's stirrups to prevent external rotation at the hip joints. The hips may be abducted 
and flexed for exposure of the perineum but external rotation should be minimized to 
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Figure 24.1 Colon mobilization. 

prevent undue traction on the femoral nerves. The femoral nerve at the hip and the 
common peroneal nerve at the neck of the fibula are the two most common nerves to 
be affected in the lithotomy position. As the patient is usually positioned with arms 
apart, the upper extremities must be adequately padded and the brachial plexus be 
protected from excessive abduction of the arm. 

Technique 

The procedure can be performed with two surgical teams working from the abdomen 
and perineum simultaneously. 

Abdominal Dissection 

Peritoneal access is achieved through a midline incision from the pubic symphysis to 
above the umbilicus. As is routine for every laparotomy, the abdomen is first explored 
to evaluate the small bowel for Crohn's disease, the liver and gall bladder for metasta
sis and gallstone, and the colon for a mass or a fistula. 

The procedure begins with mobilization of the right colon. The cecum is retracted 
medially and the peritoneum is incised along the line of Toldt in the right paracolic 
gutter to open the retroperitoneal avascular plane. The cecum and ascending colon are 
than mobilized lateral to medial by developing this avascular plana till the duodenum 
is visualized. An accurate identification of this plane is the key to a virtually bloodless 
dissection that proceeds lateral to medial, exposing the Gerota's fascia, the right gonadal 
vassals, and the right ureter (Fig. 24.1). 

Attention is than directed to the hepatic flexure. The omentum is reb:acted superi
orly and the lesser sac is entered by incising the gastrocolic omentum in the avascular 
plane just above the b:ansverse colon. This line of dissection is then carried toward the 
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hepatic flexure to divide the hepatocolic ligament. Adhesions in the lesser sac between 
the omentum and the posterior wall of the lesser sac are often encountared, which 
should be taken down by shSip dissection. It is important to distinguish between the 
fat of the transverse colon mesentery and that of the omentum, as this helps in identi
fication of the correct plane of dissection. 

The hepatic flexure is then reb:acted medially and the final attachments to the retro
peritoneum are divided to complete the mobilization of the hepatic flexure till the second 
portion of the duodenum is encountered. The omentum is then dissected off the b:ans
verse colon, proceeding towards the splenic flexura. At this point it is easier to begin 
mobilization of the descending colon before completely mobilizing the splenic flexure. 

The sigmoid colon is retracted medially and the peritoneum is incised along the 
line of Toldt in the left paracolic gutter. This opens up the avascular retroperitoneal 
plane on the left side. As one proceeds to the root of the sigmoid mesocolon, the left 
uretar and gonadal vessels lie in close proximity to the plane of dissection and should 
be protected from thermal injury from the cautery. To do this, continuous traction 
should be applied on the sigmoid colon and dissection should proceed just outside the 
fat of the sigmoid mesocolon. Unlike laparoscopic dissection, the mobilization of the 
left colon when using the open approach is easier when performed lateral to medial. 

Continuing the dissection superiorly, the descending colon is mobilized completely. 
Having identified the plane of dissection on either side of the splenic flexure, it becomes 
easy then to reb:act the splenic flexure medially and divide splenocolic ligament and 
the final attachments to the reb:operitoneum to complete the mobilization (Fig. 24.2). 

Having mobilized the abdominal colon completely, the vascular pedicles can then 
be ligated and divided. For a total proctocolectomy with ileostomy, the ileocolic pedi
cle need not be divided. If an ileal pouch is planned at a later stage, preserving the 
ileocolic pedicle is mandatory. The right colic (if present), and middle colic pedicles 
are then divided. When resecting for inflammatory bowel disease or familial polyposis, 
it is not necessary to ligate the vascular pedicles at their root. However, it is technically 
easier to divide the vessels at their origins before they branch. 

Care should be taken when ligating the inferior mesenteric artary as a complex net
work of sympathetic nerves is present at the root of this vascular pedicle. These nervas 
are essential for ejaculation in males and bladder emptying in females and should be 
preserved especially when operating for benign disease. With a thick, inflamed mesen
tery it is sometimas easier to follow the superior hemorrhoidal artery superiorly to iden
tify the inferior mesenteric artery, which can then be isolated on all sides and divided 
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as proximally as needed. When operating for malignancy, however, a high ligation of the 
inferior mesenteric artery is mandatory to achieve an oncologically sound resection. 

The terminal ileum is then transacted with a linear stapler and the completely 
mobilized abdominal colon is then delivered out of the incision. A self-retaining retrac
tor (e.g., Balfour or Bookwalter) is used to retract the abdominal wall, and the small 
bowel and omentum are packed into the upper abdomen. The patient is positioned with 
a slight Trendelenburg tilt to gain exposure to the pelvis. 

Rectal dissection is begun posteriorly with identification of the avascular presacral 
plane. This plane is best identified at the level of the sacral promontory in the midline. 
The rectum is retracted anteriorly to stretch the rectal mesentery and the peritoneum 
to the right of the upper rectum is incised. This incision is then extended inferiorly on 
the right of the rectum while continuing to maintain anterior traction. 

The presacral plane is developed just outside the mesorectal fat, keeping the mesorec
tal envelop intact The pelvic hypogastric nerves run in the areolar tissue of the presacral 
space and must be preserved. Maintaining anterior traction on the rectum and dissecting 
just outside the mesorectal fat will minimize the risk of injuring these nerves. 

The rectum is then retracted towards the left and the right lateral attachments of 
the rectum are divided. It is important to follow the curve of the rectum to avoid injury 
to the vascular structures on the lateral pelvic wall. The middle rectal artery, if present, 
will be encountered during this part of the dissection and can usually be carefully 
clamped, cauterized, and divided. A similar dissection is performed on the left side to 
divide the left lateral rectal attachments. 

The anterior dissection differs slightly in both sexes. In males, the bladder is 
retracted anteriorly and the rectum is pushed posteriorly to expose the rectovesical fold 
of the peritoneum. The peritoneal incisions on the right and left of the mobilized upper 
rectum are then connected through this peritoneal fold. The Denonvilliers' fascia is 
usually adherent to the seminal vesicles and prostatic capsule and it is easier to dissect 
just posterior to this fascial layer. This avoids injury to the pampiniform plexus and 
the nervi erigentes and maintains a bloodless surgical field. 

In females, the rectouterine peritoneal fold is loose and the rectovaginal septum is 
usually clearly defined. This makes the anterior dissection easier than in men. The uterus 
is retracted anteriorly to identify both uterosacral ligaments arching round the rectum 
from the cervix to the sacrum. The rectouterine peritoneal fold is then grasped between 
the uterosacral ligaments and incised to enter the areolar plane. This is then developed 
to mobilize the rectum from the vagina anteriorly. The abdominal dissection is complete 
when the rectum is circumferentially mobilized all the way to the anorectal ring. 

Perineal Dissection 

The patient's legs are flexed at the hip to facilitate exposure to the perineum. In the 
absence of rectal cancer such as when performing the procedure for familial polyposis 
or inflammatory bowel disease, an intersphincteric dissection is preferred as this leaves 
behind the substantial muscle mass of the external anal sphincter, which is well vas
cularized and aids in perineal wound closure. When operating for low rectal cancer, 
the entire sphincter complex should be excised. 

For an intersphincteric dissection, a circumferential incision is made just outside 
the anal verge. The incision is deepened to enter the plane between the internal and 
external sphincters, that is, the intersphincteric plane. Dissection is continued in this 
plane till the anorectal ring is reached. The outer layer of the muscularis propria is then 
incised in the midline posteriorly to enter the dissected presacral space. The muscula
ris propria is then circumferentially divided at the anorectal ring and the specimen is 
delivered through the perineal incision. 

When performing the procedure for rectal cancer, a circumferential incision is made 
on the perineal skin about 2 em away from the anal verge. The incision is deepened 
through the ischiorectal fat to reach the levator muscles. Entry to the pelvic cavity is 
best achieved in the posterior midline. The coccyx is palpated, the anococcygeal raphe 
is incised and the levators are divided bilaterally. It often helps to have the surgeon 



operating from the abdomen place a finger posterior to the rectum to aid entry into the 
pelvic cavity from the perineum. The index finger is introduced into the pelvic cavity 
from below through this opening and the levators are hooked over the finger and divided 
with cautery. This is done on both sides to leave only the anterior attachments of the 
rectum to the prostate. The specimen is then brought through this posteriorly dissected 
space and delivered through the perineal incision. This helps in dividing the final 
attachmants of the rectum to the prostate. 

The pelvic cavity is then thoroughly irrigated with saline solution and the levators 
are approximated with interrupted sutures. Drainage of the pelvis is not mandatory and 
is a matter of surgeon prefarance. Whan opted for, drainage should be dependant, bring
ing the drain out through the perineum or active suction with the drains placed on the 
abdominal side of the pelvic floor closure. 

The perineum is closed in layers and the ileostomy is matured in standard Brooke 
fashion after closure of the abdominal incision. 

POSTOPERATIVE MANAGEMENT 

Oral liquids are usually tolerated by most patiants on the first postoperative day. Diet 
can then be advanced as the stoma begins to function. 

The daily stoma output should be accurately charted as a small group of patients 
take a few days to adjust to the end ileostomy. High ileostomy outputs can lead to 
dehydration without adequate fluid supplementation. 

A postoperative evaluation by the enterostomal therapist is also essential to ensure 
a correct fit of the stoma appliance and also to counsel and educate the patient in rou
tine stoma care. 

Patients with inilammatory bowel disease are usually on steroid medications and 
these need to be tapered gradually over the next few weeks . 

.) COMPLICATIONS 

A few common intraoperative complications deserve specific mention. These may be 
avoided by careful attention to a few speciflc surgical steps. 

• The ureter and gonadal vessels may be injured while mobilizing the right and left colon. 
The gonadal vessels cross the ureter anteriorly as one proceeds lateral to medial. Stay
ing anterior to the gonadal vassals helps in avoiding ureteral injury. Although both the 
ureters and the gonadal vessels need to be identified on either side, in obese individu
als this may be difficult as there is often a significant amount of retroperitoneal fat. 
If one is sure that dissection has not deviated from the avascular plane, dissecting the 
retroperitoneal fat only to identify the ureter should be avoided. However, as a mini
mum, the ureter should be palpated and thus identified. In reoperations or radiated 
cases, placement of ureteral catheters will facilitate their intraoperative identification, 
evan though it has bean shown that it does not eliminate the risk of ureteral injury. The 
incidence of ureteral injury has been reported to range between 0.1-o.2%. 
While mobilizing the hepatic flexure a large vein is usually encountered, extending 
from the right colic or right branch of the middle colic vein. This vein is short and 
drains directly into the superior mesenteric vein and is at risk of a traction injury 
when retracting the hepatic flexure medially. Early identification and ligation of this 
vein will prevent this complication. 
The gastrocolic omantum is sometimes shortened and adherant to the gall bladder. In 
such instances, the gall bladder, stomach, and right gastroepiploic artery are at risk of 
injury. Careful dissection, staying close to the colon is essential for a safe dissection. 
An inadvertent gall bladder injury may necessitate an incidantal cholecystectomy. 

• A high riding splenic flexure may be a challenge to mobilize. According to the tech
nique described above, the transverse and descending colon are first mobilized before 
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retracting the splenic flexure medially. This identifies the plane of dissection on either 
side of the splenic flexure and greatly facilitates splenic tlaxure mobilization. How
ever, there may be deose adhesions between the colon and the spleen that may not 
be fully appreciated in a high riding splenic flexure. Undue traction while mobilizing 
the splenic flexure can result in a splenic tear. Therefore, gentle traction during splenic 
tlexure mobilization is essential to avoid splenic injury. 

• During rectal dissection, the outer mesorectal envelop can be clearly identified in the 
posterior midline as the Waldeyer's fascia posterior to it is usually well defined in 
this location. As the mesorectal dissection proceeds towards the lateral rectal attach
ments, it is vital to appreciate that the mesorectum curves anteriorly around the 
rectum. Failure to identify the delineation between the mesorectal fat and the fat on 
the lateral pelvic wall tends to take the line of dissection too lateral. The internal iliac 
vein is at particular risk for injury at this location and may lead to significant bleed
ing that may be difficult to control 

The presacral venous plexus is very rarely injured at the level of the sacral promon
tory as the presacral plane is very well defined at this point. However, the presacral 
plexus is at risk for injury at the following instances during the procedure. 

• During the posterior dissection when the rectum begins to curve anteriorly, failure to 
curve the line of dissection anteriorly together with the rectum puts the presacral 
venous plexus at risk of injury, especially if the dissection is carried out bluntly. 

• When the rectum is pulled forcefully out of the pelvis before division of Waldeyer's 
fascia, the presacral fascia is stripped and significant bleeding may occur from the 
venous plexus. 

• During entry into the pelvic cavity from the perineal incision, one usually tends to 
go mora posterior than necessary and may thus injure the presacral plexus. A guiding 
finger placed behind the rectum by the abdominal surgeon goes a long way in denti
fying the correct plane. 

Presacral bleeding can be significant and difficult to control. Fortunately this is a 
low pressure venous system and can be controlled by pressure. Repeated attempts at 
cauterization should be avoided as this only exaggerates the injury. A tight packing 
usually controls the bleeding if pressure is maintained for sufficient time. If bleeding 
resumes after a few minutes of pressure, argon beam coagulation, thumbtacks, and 
especially muscle welding is eHective in the control of bleeding. 

• Sexual dysfunction and infertility are probably the most important factors to consider fol
lowing total proctocolectomy with ileostomy for benign disease. Autonomic nerve injury 
in the pelvis can be prevented in most cases by carrying the rectsl dissection close to the 
rectum posteriorly and at the level of the seminal vesicles. Avoidance of large mass ties at 
the root of the inferior mesenteric artery will preserve the sympathetic nerve fibers at that 
location. The incidence of sexual dysfunction following proctectomy for benign disease 
has been reported to vary from 1-3% and the rates of infertility vary from 25-40%. 

~ CONCLUSIONS 

Complete resection of the colon and rectum is a major operative procedure and has a 
few definite indications. However, in most instances, a restorative procedure with an 
ileal pouch anal anastomosis has become the preferred option. Crohn's disease with 
pancolitis, unresponsive to medical treatment is probably the only unequivocal indica
tion for a total proctocolectomy with permanent end ileostomy. 

Laparoscopy has an increasing role in colorectal procedures and has been success
fully used to perform a total proctocolectomy. However, the open approach oHers spe
cific advantages and is still preferred by a number of surgeoos in specific patient 
populations. The basic surgical principles hold true both for a laparoscopic and open 
approach, rendering a thorough knowledge of the surgical steps of a total proctocolec
tomy indispensable to every colorectal surgeon. 
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e, INDICATIONS/CONTRAINDICATIONS 

Hand-assisted laparoscopic surgery (HALS) for colorectal procedures allows for a hybrid
type procedure betwean laparoscopy and open approaches to colorectal disease. These 
techniques use a hand-assist device that maintains a pneumoperitoneum to perform the 
procedure laparoscopically while a hand is inside the abdomen or when the hand or 
instruments (through the hand-assist device, some devices allowing this maneuver to 
occur with a hand in place) are being exchanged. The bases of these devices can often 
be utilized as a wound protector during specimen removal or as a wound retractor dur
ing any open aspects of the procedure. 

HALS can help those surgeons not yet comfortable with more complex laparoscopic 
colorectal procedures to gain the skills needed to perform these procedures. However, 
studies have shown variable results as to whether HALS actually improves the learning 
curve for laparoscopic colorectal procedures. 

HALS advantages: 

Allows a less invasive approach when laparoscopy might not be an option, especially 
in a difficult situation such as fistulizing inO.ammatory diseases, large masses, or 
morbid obesity. 
Allows tactile feedback to help idantify small neoplastic lesions, to find a vascular 
pedicle in an obese patient or to palpate ureteral stents. 
Allows the ability to provide hemostasis with the hand or to use an easily placed 
sponge to identify a bleeding source or clean up after a bleed. 
Allows the hand to perform blunt dissection in the setting of benign inflammatory 
disease. 
Allows the hand to provide retraction of heavier structures within the abdoman. 
DBCreases the rate of conversion to an open procedure when compared to laparoscopy 
(and may allow for avoiding a conversion from laparoscopy to open by utilizing 
HALS). 
Shorter operative time versus laparoscopy in many comparative studies of colorectal 
procedures. 

• Shorter hospital stays versus open colorectal procedures. 
• Improved cosmesis over open colorectal procedures. 
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HALS disadvantages: 

• Cost of the hand-assist device increases cost over open colorectal procedures and 
perhaps over laparoscopy. 

• Operative times are longer with HALS than are with most open colorectal proce
dures, however, these times depend upon the underlying disease, patient, and sur
geon variables. 

• HALS has increased incision size (and thus increased infection and hernia rates, depend
ing on the incision utilized for the hand-assist device) over straight laparoscopy. 

• Cosmesis improvement is less than that with laparoscopy for oolorectal procedures, 
e!lpecially in the case of total proctocolectomy, when compared to an open approach. 

Indications for HALS total proctocolectomy (TPC) are the same as those described 
for open TPC and include the following situations: 

• Ulcerative colitis when no restoration is planned due to continence issues, patient 
comorbidities, the presence of a very distal rectal cancer, and/or patient preference. 

• Crohn's colitis when no restoration is planned due to continence issues, patient 
comorbidities, the presence of a low rectal cancer or proctitis, patient preference, 
fistulizing perianal disease, and/or the presence of ileal disease. 

• Familial adenomatous polyposis (F AP) when no restoration is planned due to conti
nence issues, patient comorbidities, the presence of a very distal rectal cancer, and/ 
or patient preference. 

• Synchronous proximal and distal colorectal malignancies including very distal rectal 
cancer when no restoration is planned due to continence issues, patient comorbidi
ties, and/or patient preference. 

• Hereditary nonpolyposis colorectal cancer (HNPCC, Lynch syndrome) in the presence 
of a very distal rectal cancer which would otherwise require abdominoperineal resec
tion, or for a mid- to low rectal cancer that would require low pelvic rectal resection 
but when no restoration is planned due to continence issue!!, patient comorbidities, 
and/or patient preference. 

Conttaindications for HALS total proctocolectomy (TPC) are the same as those set
tings described for laparoscopic (or open) TPC and include the following: 

• Comorbidities that preclude a general anesthetic. 
• Comorbidities that preclude a laparoscopic approach due to intolerance to a pneu

moperitoneum including intolerance to carbon dioxide and severe cardiovascular 
disease. 

• Portal hypertension due to cirrhosis. 
• Relative contraindications which depend upon the individual surgeon in dividing 

large tumors, large inflammatory masses, fistulizing Crohn's disease, adhesions due to 
previous operations or inflammatory disease or desmoid disease, bleeding diathesis, 
and/or bowel distension due to obstruction or recent endoscopic evaluation. 

• Lack of surgical training and/or lack of availability of the necessary laparoscopic 
equipment, hand-device equipment, and/or operating room equipment 

V PREOPERATIVE PLANNING 

After the initial assessment for indications and contraindications to HALS TPC, a sim
ilar preoperative evaluation to open TPC is recommended and includes the following: 

• Full endoscopic evaluation of the colon as wall as upper endoscopy in the case of 
F AP and HNPCC. 

• Retrograde contrast radiography when the colon cannot be completely endoscopically 
assessed perhaps due to malignant or inflammatory stenosis. 

• Antegrade contrast radiography such as CT enterography or small bowel follow 
through may be preoperatively indicated. 
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• Appropriate staging CT scanning, endorectal ultrasound or MRI for rectal cancer and 
laboratory evaluation and completion, if indicated, of any neoadjuvant traatmant for 
malignancies. 

Preoperative planning then includes the following: 

• Patient education, evaluation, and marking of the proposed ileostomy site by an enter
ostomal therapist. 

• Consideration of bowel cleansing with a mechanical (and/or antibiotic) bowel prepa
ration. This preparation can improve the ability to manipulate the colon with the 
HALS and laparoscopic approaches but can incraa.se bowel d:istansion with any distal 
obstruction, so should be selectively used. 

• Standard preoperative use of intravenous antibiotic and deep venous thrombosis 
prophylaxis as per institutional and other guidelines for all high-risk and complex 
operative procedures, whether open or minimally invasive. 

• Ensuring that the laparoscopic instruments, hand-assisted device, operating room 
equipment, and appropriate assistants/p8I'Sonnel are available. 

0 SURGERY 

Positioning 

As 'With the laparoscopic TPC, patient positioning is split-leg in the modified lithotomy 
position to allow perineal access and for the surgeon to stand between the legs if 
desired. A position-ranging operating bed is necessary to allow for steep Trendelenburg, 
reverse Trendelenburg, and steep side-to-side positioning as gravity is used to move the 
small intestines away from the point of dissection to allow for an unobstructed view. 
The patient must be secured to the bed. This step may be facilitated by a bean bag 
attached to the bed 'With Velcro and wrapped around the well-padded patient, who is 
furthar secured around the chest and shoulders with three-inch tape (Fig. 25.1). Thare 
should be at least two mobile monitors to allow for adequate views from either side of 
the table. If the monitors cannot move to the foot of the bed to facilitate the view dur
ing the pelvic dissection, a third monitor should be available (Fig. 25.2). 

Instrumentation 

When performing a HALS TPC, it is recommended to have a thorough und8I'Standing 
of the function and placement of the hand-assist device. Reusable and/or disposable 

figure 25.1 Patient positioning for 
hand-assisted total proctocolec
tomy. Arms end hands ere tucked 
to the side and well-padded. The 
bean bag and tape are utilized to 
secure the patient to the operat
ing table that will need to range 
through extreme positions. The 
hips are extended to keep the 
thighs from obstructing instrument 
mation when working in the upper 
abdomen. 
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Figur• 25.2 Patient. surgeon, and 
monitor positioning in the oparat· 
ing room. Monitors should ba 
available to facilitate views into 
the left and right abdomen as 
wall as the pelvis. In this exam· 
pia, the surgeon is performing 
hand-assisted takadown of the 
splenic flexure. 

trocars of appropriate size to accommodate the available cameras, stapling devices (if 
needed), and any specialized energy devices to be used for dissection and/or vascular 
pedicle ligation should be available. Flexible-tip or angled (30° or 45°) cameras are ideal 
if available. Having a self-retaining retractor can facilitate the perineal dissection. 

Technique 
• Positioning as noted above and use of standard skin preparation 
• Draping with abdominal exposure from the symphysis pubis to the :xiphoid and from 

the bilateral anterior superior iliac spines. 
• Placement of the hand-assist device can start the procedure and allow for digital 

inspection of the abdomen prior to the supraumbilical camera trocar placement If there 
is concem for potential early conversion to an open approach based on the patient's 
previous operative history or preoperative radiographic assessments, a standard Hasson 
technique can be utilized to place a supraumbilical camera trocar first, followed by 
HALS device assuming the procedure can proceed. 

• The hand-assist device is placed through a 5-8 em lower midline or standard Pfan
nenstiel incision. It should be away from bony prominences and other trocars to allow 
for seating of the base of the device and to avoid the hand obstructing the instrumen
tation. A lower midline incision may be used if the surgeon is less comfortable with 
HALS or laparoscopy (and thus high concern for conversion) or high concern for the 
need to convert to an open approach due to the underlying pathology and/or patient 
factors such as obesity, adhesions, or inflammation. This lower midline incision facil
itates specimen removal and lower abdominal exposure. The Pfannenstiel incision 
facilitates specimen removal and a better view into the pelvis as well as fewer wound 
complications/hernias and better aesthetics, but it can make conversion to an open 
procedure more problematic. 
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• Subsequent trocar placement under direct view and after injection of local anesthetic 
is similar to the placement for laparoscopic TPC (Fig. 25.3). If convenient, the preop
eratively marked ileostomy site can be used as a trocar site. 

• The surgeon stands to the patient's left with the left hand in the abdomen and the right 
hand with the active instrument through a left lateral trocar. The patient is in the 'fum.
delenburg, right side up, position. Right colectomy is initiated (as with HALS right 
colectomy) using a standard laparoscopic medial to lateral approach with vascular divi
sion (technique based on surgeon preference) after identification and protection of the 
duodenum. The hand can facilitate lateral ralraction of the cecum (Fig. 25.4). The blunt 
dissection anterior to the ratroperitonsum continues as far lateral and cephalad as pos
sible, with further division of the ascending colon mesentery, right colic vessels, and 
right lateral transverse mesocolon and right branch of the middle colic vessels performed 
at this time or after subsequent transverse colon mobilization as described below. 

• The base of the ileal mesentery along the pelvic brim is incised and the right ureter 
is identified and protected. The lateral ascending colon attachments and hepatocolic 
ligaments are divided as the patient is placed in reverse Trendelenburg. The greater 
omentum is elevated from the transverse colon, the lesser sac entered, and the under
lying duodenum again protected. The ramaining transverse mesocolon can be divided 
once the omentum is freed from the posterior aspect of the mesentery. 

• The surgeon moves to the patient's right after the patient is again placed in Trende
lenburg with the left side up. The right hand is placed in the abdomen to identify the 
inferior mesenteric artery (IMA) and elevate it off of the retroperitoneum (Fig. 25.5). 
The left hand uses the active instrument through a right lateral trocar. A standard 
medial to lateral approach is again undertaken (as with the HALS left colectomy or 
HALS sigmoid colectomy). The sigmoid mesentery inferior to the IMA is scored and 
blunt dissection is used to take the retroperitoneal attachments off of the posterior 
aspect of the sigmoid mesentery and colon with early identification and protection of 
the left ureter and other retroperitoneal structures prior to vascular division. The 
inferior mesenteric vein is then isolated and divided. Any remaining retroperitoneal 

figur• 25.3 Trocar !solid lines) 
and hand-davica placement 
(dashed lines). Incision sizes ara 
noted but will vary depending on 
surgeon hand siza as wall as 
instrument/camera sizes. Tha 
hand can ba placed through a > 
lower midline or Pfannenstiel ~ 
incision depending on patient jiJ 

factors and surgeon preference g 
as wall as tlta laval of concern for !; 
conversion to an open approach. f 

CL. 
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Fig11r• 2SA The hand can be used 
to laterally retract the cecum to 
fa c iii tate identification and disse c
tion of the ileocolic vessels. 

Fig11r• 25.5 The hand can be used 
to identify and elevate the sigmo.id 
mesentery to facilitate the medial 
to lateral approach to dissection 
of the inferior mesenteric artery 
and identification of the left ureter. 

Cecum 

Inferior 
mesenteric 

Sigmoid colon 

\ 

Left ureter 
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Omentum 

attachments to the descending colon and its mesentery are bluntly divided as far 
cephalad and lateral as possible to limit the subsequant lateral dissection. 

• Lateral sigmoid attachments along the white line of Toldt are then divided from the 
pelvic brim to the proximal desCilnd:ing colon after which the patient is returned to 
revarse 'Irendelenburg. The surgeon may move to between the legs with the left hand in 
and the patient's left-sided trocar being used to facilitate medial retraction of the descend
ing colon and identification and division of the splenocolic ligaments (Fig. 25.6). Any 
remaining greater omental and transverse mesocolic attachments are divided to com
pletely free the colon within the abdomen. 

• The patient is returned to Trendelenburg and leveled from left to right. The pelvic 
dissection can be performed through the hand-assist device in an open fashion after 
the colon is eviscerated and the ileum and its mesentery divided. Alternatively, the 
HALS procedure can be continued by performing a standard total mesorectal excision 
(TME) using the hand as a retractor of the rectum during the posterolateral dissection 
or the anterior peritoneum uterw~/vagina or bladder/prostate during the anterior dis
section. The monitors should be moved to the patient's feat with the sw:gaon (or assist
ant if preferred) using the hand standing on the patient's left with the left hand in, and 
the right hand maneuvering the camera or using the left lower quadrant trocar for an 
instrument and the surgeon or assistant on the patient's right using one or two instru
ments for dissection and/or retraction through the right-sided trocar(s). The dissection 
can be continued circumferentially to the pelvic fioor in this fashion. The colon is then 
eviscerated through the hand-assist device and the ileum and its mesentery divided. 

• The ileostomy is created in a standard fashion (sea chapter on Brooke ileostomy) 
through the preoperatively identified site. 

• The perineal dissection can be performed from between the legs while the patient 
remains in lithotomy and, once the dissection planes that were dissected from above 
are encountered, the specimen can be completely removed through the hand-assist 

figur• 25.6 The hand can be used 
to medially retract the descending ~ 
colon to facilitate division of the ~ 
splenocolic ligaments and thus ~ 
splenic flexure mobilization. 
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device from the abdomen or from the perineal incision. The stoma can then be fash
ioned and the abdomen and perineum closed after ensuring adequate hemostasis. 

• Alternatively, after ensuring hemostasis from above, the ileostomy can be created and 
the abdomen closed and dressed, after which the patient can be transferred to the 
stretcher and returned to the re-aligned operating table in the prone jack-knife posi
tion. The perineal dissection can than be undertaken and the specimen removed from 
below. This prone dissection is a more ergonomic position for the surgeon and adds 
little to the operating time of the procedure. 

• Whether in lithotomy or prone position, the perineal dissection is performed in a 
standard fashion via an intarsphinctaric approach to preserve the external sphincter 
for closure and thus improve healing and decrease parineal wound complications. 
Complete excision of both sphincters is dictated by the underlying disease process. 
The pelvic floor is closed in layers, and the skin can be left open to drain and thus 
close by second intention or it can be closed based on surgeon preference. 

POSTOPERATIVE MANAGEMENT 

Postoperative management is essentially equivalent as to that following the open or 
laparoscopic approaches to TPC and includes consideration of the following: 

• Fast-tracking with limiting parenteral narcotic analgesics and rapid dietary advance
ment as tolarated. 

• Avoidance of nasogastric tubas except in the situations of bowel obstruction or pro
longed postoperative ileus. 

• Enterostomal therapy education and training. 
• Appropriate postoperative medications including steroid weaning when necessary 

basad on preoperative use, cassation of preoperative immunomodulators, and avoid
ance of the usa of empiric antibiotics any longar than 24 hours according to institu
tional and other guidelines. 

,_) COMPLICATIONS 

While there has never been a direct, prospective comparison between open, laparo
scopic, and HALS TPC, it can be inferred from a numbar of studies that the rates of 
morbidity and mortality are similar between the three approaches. 

• Intra-operative organ and narva injuries can occur during dissection and mobilization 
regardless of the approach, and, as with laparoscopy, may require conversion to an open 
approach. Postoperative infertility rates for women and impotence rates for men are 
likely similar bal:w'ean HALS and laparoscopy but have not bean directly studied. 

• Intra-oparativa bleeding is a common causa for conversion during straight laparos
copy, but the ability to use the hand with HALS to control vessels, and/or the use of 
the hand-assist device to expose bleeding for control in an open fashion has decreased 
the conversion rate with HALS (from 11 to 23% with laparoscopy compared to 2-15% 
with HALS, depending on the diagnosis and procedure). 

• Postoperative complications with HALS TPC (as with laparoscopy and open 
approaches) include: wound infection (perineal and abdominal wounds), intra
abdominal abscess, incisional hernia, bleeding ileostomy complications in addition 
to the risks related to any major colorectal procedure. 

~ RESULTS 
A few randomized as wall as case-controlled trials and case series have been performed 
comparing HALS and straight laparoscopic approaches for colorectal procedures. 
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Although most studies include multiple indications and resection types, some look more 
specifi.cally at TPC. There are fewer studies comparing HALS TPC to open. These stud
ies have shown that HALS can be performed safely while, for neoplastic indications, 
maintaining oncologic principles of adequate lymphadenectomy and adequate margins 
as performed with open cancer resections equivalent to those metrics than with laplll'
osoopy. The majority of these studies have also shown that any benefits of laparoscopy 
in colorectal procedures are maintained through the use of HALS including similar 
morbidity and mortality rates as mentioned above as well as postoperative analgesic use, 
time to return of bowel function, and length of hospital stay. The incision used to place 
the HALS device is often similar in size to the laparotomy needed to remove the speci
men during a laparoscopic approach, thus equalizing the incision length between the 
two approaches. However, shorter incision length does favor laparoscopy when com
pared to HALS in most studies, but while this has some cosmetic benefit (a statistically 
significant t.o-2.5 em mean increase in incision length), the clinical signiflcance of this 
appears to be minimal. HALS does significantly shorten operating times in most studies 
by 15-60 minutes, depending on the diagnosis and procedure. Costs are more difficult 
to compare but appear to be equivalent between HALS and laparoscopy. Costs also 
appear to be equivalent (or even lower) for HALS and Iaparoscopy versus open proce
dures due to the decreased length of stay offsetting the longer operative times. 

~ CONCLUSIONS 

The use of HALS to perform TPC, regardless of the indication, offers advantages over 
open and laparoscopic approaches to TPC with equivalent morbidity and mortality 
rates. HALS can facilitate training for, and adoption of, laparoscopic approaches while 
decreasing conversion rates to open approaches when compared to straight Iaparoscopy. 
HALS TPC preserves many of the advantages of laparoscopy over open TPC including 
excellent cosmesis with less pain and shorter hospital stays postoperatively while 
decreasing operative times in many cases and expanding the ability to use a minimally 
invasive approach to TPC. 
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Proctocolectomy 
Robert R. Cima 

~ INDICATIONS/CONTRAINDICATIONS 

In the majority of patients with chronic ulcerative colitis (CUC), the preferred operation 
is the restorative proctocolectomy, also known as an ileal pouch anal anastomosis 
(IPAA). The advantages of the IPAA are that it removes the diseased organs, the colon 
and rectum, while preserving the normal route of defecation thus avoiding the need for 
a permanent ostomy. Since its introduction in the early 1980s, the published experience 
has demonstrated that IPAA is a technically challenging operation with fairly predict
able functional outcomes that are durable over long-term follow-up. 

The surgical approach to patients with cue is divided into two broad categories: 
emergent and elective surgical intervention. Indications for emergent intervention in 
cue include the following: 

• Fulminantcolitis 
Toxic megacolon 
Colonic perforation 
Massive hemorrhage 

Fortunately, with a better understanding of the natural history of CUC and 
improved medical treatment options these situations arise less frequently. However, 
approximately 10% of newly diagnosed CUC patients present with fulminant colitis. 
In these emergent situations, the goal of the surgical procedure is to address a life
threatening clinical situation without precluding a future restorative procedure. In 
emergent situations, there is no role for proceeding to an IPAA. IPAA is time-consuming 
and unnecessarily increases the complexity of the surgery predisposing to signiftcant 
complications. 

In a patient with known cue or indeterminate colitis who requires emergent oper
ation, the procedure of choice is the subtotal colectomy with end ileostomy. The advan
tages of this approach are as follows: 

• The majority of the diseased organ is removed 
• Afterward the patient can improve their overall health and nutritional status 
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• The patient can be weaned from all immunosuppressive medications 
• The rectum is left in situ allowing the patient to proceed at a later date to an IPAA 

without any deleterious impact on the functional outcomes 

Thankfully, most IPAAs are performed under elective circumstances. In these situ
ations the indications for surgery are as follows: 

• Failure of medical therapy to control symptoms 
• Relief of the deleterious side effects of medications 
• The development of intestinal dysplasia 
• Treatment of an intestinal malignancy 

The contraindications to IPAA are steadily decreasing. Relative contra:indications 
included the following: 

• Advanced age. Traditionally, age over 55-60 was considered a contraindication to 
IPAA because of presumed poor functional outcomes related to incontinence. How
ever, a number of studies have reported acceptable functional results in patients in 
whom IPAA was performed in their 70s and even 80s 

• Planned or desired pregnancy in the near term after IPAA. IPAA has a significant 
negative impact on the ability to become pregnant 

• History of frequent or prolonged perianal sepsis (abscesses, fistulas) 
• Obesity makes the operation extremely difticult but in appropriately selected candi

dates it can be performed successfully 
• Colonic Crohn's disease traditionally has been considered an absolute contraindica

tion to IPAA. Recently, some authors have reported in highly selected patients without 
any history of small bowel or anal Crohn's disease the outcomes of IPAA are similar 
to CUC patients. Despite these few reports most would consider Crohn's disease an 
absolute contraindication to IPAA 

Absolute contraindications include the following: 

• Frequent incontinence episodes not associated with flares of disease activity 
• Need for pelvic radiation 
• Small bowel or anal Crohn's disease 

t:w PREOPERATIVE PLANNING 

• Patients need to visit with an enterostomal tharapist for preoperative stoma marking 
and to begin education regarding the care of the stoma. 

• Routine use of oral antibiotics or a mechanical bowel preparation is not required. How
ever, a patient should receive one or two tap water enemas the morning of sw:gery. 

• If the patient is currently on steroids or has taken them within the last 6 months, a 
stress dose of steroids is given in the perioperative period. 

• Intravenous antibiotics are administered within 60 minutes of incision. 
• Ideally, a thoracic epidural catheter is placed for postoperative pain control. 
• Lower extremity sequential compression devices are placed and activated prior to the 

induction of anesthesia. 
• 5,000 units of subcutaneous heparin is administerad. 

INTRAOPERATIVE CONSIDERATIONS 

Positioning 
• All patients require a padded chest strap placed securing them to the table. 
• A forced air warming device is placed over the torso and head. 
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Figur• 2&.1 Stapling across the 
low rectum at the top of the anal 
canal in preparation of performing 
a double stapled pouch-anal 
anastomosis. 

Figur• 2&.2 Construction of the ileal J·pouch by 
division of the common wall between the afferent 
and efferent small bowel limbs using a linear cutting 
stapler. 
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constructed, the anvil of the BBA stapler is secured into the opening at the apex of 
the J pouch with a purse-string suture. 

• The pouch is brought down into the pelvis and the double stapled anastomosis is 
fashioned ensuring there is no tension or rotation of the pouch nor any proximal small 
bowel trapped under the cut edge of the small bowel mesentery leading to the pouch. 
The cut edge of the small bowel mesentery lies along the aorta with the small bowel 
following to the patient's left. The pouch falls into the curve of the sacrum as the 
mesentery of the pouch transverses the pelvic anteriorly (Figs. 26.3 and 26.4). 

• A proctoscopic exam of the pouch is performed and integrity of the pouch is tested 
by air insuftlation. 

• After the pouch anal anastomosis is completed, a diverting loop ileostomy is con
structed approximately 2~35 em proximal to the pouch. 

• Two closed suction drains are placed behind the pouch and brought out of the ante
rior abdominal wall. 

POSTOPERATIVE MANAGEMENT 

Postoperative management will vary according to the unique needs of the patient For
tunately, many CUC patients are younger and have few complicating medical problems. 
This permits faster mobilization of the patient. Ideally, a clinical pathway with a goal 
of a 3-4 day hospitalization should be utilized. Elements of such a pathway include 
the following: 

• If a nasogastric tube remains in place at the end of sw:gery, it is removed the evening 
of surgery or the morning after surgery. 

• Ambulation is started the evening of surgery. Standard venous thromboembolism 
prophylaxis is initiated the evening of sw:gery. 

• Minimal postoperative intravenous fluids are provided. 

figur• 26.3 Completion of the 
ileal-pouch anal anastomosis 
using a double stapled technique. 
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Figur• 2&A Final appearance af 
the ileal J·pouch. 

• The patient is started on a limited full liquid diet the afternoon of postoperative 
day 1. 

• The bladder catheter is removed on postoperative day 2. 
• Starting on postoperative day 2, the diet is advanced as tolerated. 
• The deep abdominal drains 8I'9 removed on postoperative day 3. 
• Two doses of intravenous antibiotics are administered and 8I'9 discontinued within 

24 hours of incision closure. 

The ileostomy is closed 8-12 weeks after the IPAA if there have been no major 
complications. Prior to closure a contrast enema is obtained through the anus to ensure 
that there are no visible leaks from the anastomosis or the pouch itself. 

,) COMPLICATIONS 

IPAA is a technically challenging operation to perform and is associated with a number 
of early and late complications. In most reports, the 30-day morbidity of IPAA is 
20-30%. The most common early complications 8I'9 as follows: 

• Wound infection 
• Small bowel obstruction 
• Diverting stoma complications 
• Pouch leak and pelvic sepsis with or without an associated abscess 

Pelvic sepsis occurs in 5-24% of patients after IPAA. Computed tomography (CT) is 
useful in demonstrating pelvic O.uid collections or phlegmon. Patients with pelvic phleg
mon usually respond to conservative treatment with broad-spectrum antibiotics and 
bowel rest, whereas patients with a pelvic abscess should ideally undergo CT-guided 
drainage if technically feasible, or repeat laparotomy and drainage. The most commonly 
cited risk factor for pelvic sepsis is chronic or high dose steroid use in the perioperative 
period. The pelvic sepsis may in the short-term lead to pouch excision, which is fortu· 
nately r8I'9. However, the long-term pouch functional results 8I'9 worse and there is a 
higher rate of pouch loss compared to patients who did not experience pelvic sepsis. 
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Late IPAA complications include the following: 

• Anastomotic stricture 
• Pouch fistulas 
• Pouchitis 

The most common long-term complication is an anastomotic stricture. Fortunately, 
this is easily treated with intermittent anal dilations. Pouch fistulas and chronic pou
chitis contribute to pouch failure that may require pouch revision or excision with 
conversion to a permanent ileostomy. If a pelvic abscess or fistula occurs long after the 
operation, it raises the possibility that the patient has Crohn's disease. 

The most common late IPAA complication is pouchitis, idiopathic. It is an acute 
inflammatory process of the pouch. In a minority of patients, it can become a chronic 
process. Since it rarely occurs in familial adenomatous polyposis (FAP) patients with 
an IPAA, pouchitis may represent an element of immune dysfunction unique to CUC 
patients. The exact incidence of pouchitis is difficult to measure: most series report an 
incidence of 12-70% depending upon the length of follow-up. No specific factors are 
predictive of who will develop pouchitis. An episode of pouchitis should be suspected 
in any patient who experiences persistent abdominal cramps, increased stool frequency, 
watery or bloody diarrhea, and flu-like symptoms. While many patients are treated on 
clinical grounds alone, accurate diagnosis requires endoscopic visualization of the 
pouch and histologic evaluation. 

While the exact cause of pouchitis is unclear, the successful use of antibiotics, 
particularly metronidazole, in the treatment of acute and chronic pouchitislends sup
port to an interaction between pouch bacteria levels and the patient's mucosal immune 
system. Probiotics may be useful in either treating or perhaps even preventing pouchi
tis. Most patients with pouchitis respond to a short course of antibiotics. The primary 
antibiotic used is metronidazole over a 10-day course. The most commonly used alter
native antibiotic is ciprofloxacin. If antibiotic treatment fails to resolve the pouchitis, 
then other medications, such as steroids or immunomodulators, may be used. In cases 
of persistent pouchitis, Crohn's disease of the pouch needs to be considered as a pos
sible cause. Less than 8% of patients who have an IPAA will go on to develop chronic 
pouchitis with nearly half of those patients eventually requiring pouch excision. 

~ RESULTS 
In a review of numerous reports of outcomes for IPAA, the average stool frequency was 
six stools during the day, and one stool at night. Daytime and nocturnal stool frequency 
and the ability to discriminate flatus from stool remain stable over time, whereas the 
need for stool bullting and hypomotility agents declines. Major fecal incontinence 
(>twice per week) occurs in <5o/o of patients during the day and 12% during sleep. In 
contrast, minor episodes of nocturnal incontinence occur in up to 30% of patients at 
least 1 year after the operation. Pads are worn by 28% of patients for protection against 
seepage. Patients older than 50 years of age have a higher daytime stool frequency (eight 
per day) than do patients younger than 50 years (six per day). Men and women have 
similar stool frequencies postoperatively, but women have more episodes of fecal soil
age during the day and night. Seventy-eight percent of patients report excellent conti
nence 1 year after surgery that remains unchanged at 10 years: 20% experience minor 
incontinence; and 2% have poor control. Forty percent of patients with minor inconti
nence at 1 year remain unchanged, 40% improve, and 20% worsen by 10 years. Noc
turnal fecal spotting increases during the 10-year period, but not significantly. 

Postoperative quality of life is the major deciding factor for patients choosing a par
ticular operation for CUC. Several studies have demonstrated that most patients are satis
fied with the operation and lead a normal life-style regardless of the procedure. In one 
study of quality of life after a Brooke ileostomy or IPAA, patients were highly satisfied 
with either operation (Brooke ileostomy, 93%; IPAA, 95%). Daily activities (e.g., sexual 
life, participation in sports, social interaction, work, recreation, family relationships, 
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travel), however, were more likely to be adversely aHected with a Brooke ileostomy than 
byiPAA. 

~ CONCLUSIONS 

The major benefit of IPAA is that it cures the patient of the intestinal manifestations of 
CUC while maintaining a normal route of defecation. It is a challenging operation asso
ciated with a relatively high rate of short-term complications. The most worrisome 
short-term complication is a pelvic abscess that is highly correlated with a worse func
tional outcome and increases the most risk. for pouch loss. As experience with IPAA 
increases, the frequency of complications decreases. Occasional incontinence appears 
early in almost all patients after operation, particularly at night. Fortunately, major 
episodes of incontinence are rare events. Although nonspecific inflammation of the 
pouch, or pouchitis, is the most long-term complication in most patients it is treated 
eHectively and simply with antibiotics. When severe and recurrent, pouchitis can lead 
to failure of the operation; however, this is uncommon. Despite these problems, the 
benefits of IPAA are clear: all the intestinal disease is removed, the patient avoids a 
permanent stoma, and their quality of life is very good. 
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Introduction 
Laparoscopic-assisted restorative proctocolectomy (LA-RP) is a hybrid colorectal pro
cedure. It is doubtful that when Sir Alan Parks conceived the operation he originally 
described in 1978 (1), he saw it being performed through a small Pfannenstiel incision 
together with several 5-10 mm scars. This is now a viable alternative to his open 
technique. The first LA-RP case report was published in 1992 (2) and the first series 
in 1992 (3). 

There is no consensus defining "a laparoscopic-assisted restorative proctocolec
tomy." Descriptions include procedures involving either partial or complete laparoscopic 
mobilization, with or without the aid of a hand-assisted port. Totally laparoscopic restor
ative proctocolectomy (total L-RP) combines complete laparoscopic mobilization with 
intracorporeal division of the rectum before conventional extracorporeal }-pouch forma
tion (4,5). For the purposes of this article, we define a LA-RP as one in which the entire 
colon is laparoscopically mobilized, followed by the creation of a small Pfannenstiel 
incision that is used for rectal dissection. The rectum is then transected with a conven
tional open stapling device. Hand port techniques are associated with significantly more 
inflammatory response compared to laparoscopic-assisted procedures, but may be useful 
to reduce the need for conversion in patients with a hostile abdomen (6). 

The main advantage of performing LA-RP over a totally laparoscopic procedure, 
particularly in males, is the ability to transect sufficiently low, just above the anorectal 
junction with a single staple line. The difficulties of a narrow pelvis and low rectal 
dissection are associated with conversion (4). Laparoscopic stapling devices are often 
unable to produce a satisfactory staple line in the depths of the pelvis, which may 
prevent construction of a safe stapled J-pouch. At present the maximum angulation 
obtainable by any laparoscopic stapling device is 45 degrees and multiple firings are 
often required. Irregular staple lines are associated with higher risks of anastomotic 
breakdown (7). Subsequent pelvis sepsis has devastating consequences on pouch func
tion and can ultimately lead to pouch failure. 

263 
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Nu11ber af Oper11tiYe Fallaw up Complic.tion 
Authors (Yrs) Study type Groups p•tients time (mins) (mol n~te• (%) Com111nt 

Kelly 2010 Retrospective TLJopen 10110 245/208 DC nr 50% reduction in postoperative 
case matched opiate use & quicker 

ileostomy function in Tl group 
EI-Sazzaz 2009 Retrospective LA/ open 119/238 272/163 60 23/21 Qol- both groups same at 

case matched 1&5yrs 
Fichera 2009 Prospective LA/ open 731106 3351321 24 63166 Significant lower incisional 

hernia rate in LA group 
Sylla 2009 Prospective LA/ open 50/155 198/159 Significant less blood loss in LA 

group 
Polle 2008 Retrospective LA/HALJ 35/3D/3D 298/214/133 3 29/20123 Qol- equivalent at 3 months 

open 
Polle 2007 Prospective HALJopen 26/27 nr 32 nr Body image better in HALS 

group, 15% readmitted with 
adhesive SBO 

Zhang 2007 Retrospective TLJopen 21/25 32.5/220 DC 38/40 Significant less blood loss, 
earlier return to bowel 
function, less postoperative 
stay in Tl group 

larson 2006 Retrospective LA/HALJ 75/251200 320/372/2JO 3 36/47 Combined complication rates for 
open LA&HAL 

larson 2005 Prospective LA/ open 33133 nr 13 45/48 Functional outcome and Qol at 
case matched 1 yrwas equivalent 

Berdah 2004 Prospective LA/ open 12112 >36 25/25 Return to bowel function & oral 
case matched intake significantly less in LA 

but same LOS 
Maartense 2004 RCT HAL/open 30/30 214/133 3 20/17 Qolsame for both groups at 

3 months 
Araki 2001 Retrospective LA/ open 21/11 2151198 DC 52163 Significantly quicker return to 

bowel function in LA group, 
equivalent operating time and 
morbidity 

Brown 2001 Retrospective LA/ open 12113 150/120 DC 17/15 Equivalent findings between 
both groups 

Dunker 2001 Retrospective LA/ open 15/17 2921198 16 6/18 Body image better in LA group, 
case matched but equivalent functional 

outcome 
Hashimoto 2001 Retrospective LA/ open 11/13 483/402 DC 68134 less postoperative pain in LA 

group 
Marcello 2000 Retrospective LA/ open 2DI2D 330/225 DC 211/25 Reduced LOS and quicker return 

case matched to bowel function in LA group 
Schmitt 1994 Prospective LA/ open 20122 240/120 DC 68/35 Equivalent LOS 

case matched 

*Specific complications racardad variad between studies. 
Abbraviatians: DC, discharga; HAL, hand-assistad laparascapic; LA, laparascapic assistad; LOS, langth af stay; nr, nat recorded; GaL. quality af life; RCT, randamizad 
cantrallad trial; SBO, small bawal obstruction; TL, tatallaparascapic. 

To date most surgeons favor the pragmatic approach of LA-RP over totally laparo
scopic or hand-assisted procedures (Table 27.1) (8-24). 

Studies examining other laparoscopic colorectal procedures have demonstrated 
shorter postoperative recovery, with lower analgesia requirements, fewer perioperative 
complications, and shorter durations in hospitals when compared with similar open 
procedures (25). 

These short-term benefits have not been confirmed in studies comparing LA-RP 
with conventional open surgery. A recently published Cochrane meta-analysis com
pared 354 patients who underwent open RP with 253 patients who had LA-RP (includ
ing hand-assisted laparoscopic-RP) (26). There was no difference in mortality or 
complications. Within this analysis, no randomized controlled trial (RCT) comparing 
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LA-RP with open surgery was identified. There was only one RCT examining patients 
having either hand-assisted laparoscopic procedure or open surgery (18). In this spe
cific study, each arm consisted of 30 patients only and there was no sign:ifi.cant differ
ence in complication rate, hospital stay, length of time to bowel activity, or blood loss 
between either group. The only significant short-term dilierence confirmed that laparo
scopic surgery was associated with longer operative times. There are several reasons to 
explain the lack of overall benefit of one approach compared to another. Patient num
bers in these case series examined were relatively small. The type of surgeries per
formed and outcomes measured demonstrated wide heterogeneity. Further, L-RP is a 
complex procedure composed of several distinct elements involving a total colectomy, 
proctectomy, followed by pouch formation and ileal anal anastomosis. Each individual 
procedure requires significant surgical expertise. The learning curve for segmental 
colonic resections is estimated at 40-50 cases to reach competency (27). Additional 
surgical experience is necessary to competently perform laparoscopic total colectomies 
(28,29). Many studies have failed to detail the previous competency of surgeons per
forming these cases. 

Few studies have focused on long-term benefits of LA-RP. Importantly, long-term 
outcomes of LA-RP produce equivalent functional outcomes (9) with significantly 
better body image in females. Both genders preferred the cosmetic results of LA-RP 
compared to open procedures (13,21). This finding is in agreement with the results 
from other laparoscopic colorectal procedures. However, the most compelling evi
dence supporting a laparoscopic approach are recent studies showing that laparo
scopic surgery is associated with less disruption of the anterior abdominal wall with 
a reduction in surgical site infection and decreased long-term wound complications 
including incisional hernias (30). This is especially important in patients who have 
poor nutrition and are receiving steroids. Further, intra-abdominal adhesions are 
significantly reduced (31). With respect to pouch surgery, reduction in fecundity is 
a major concem. Indar et al. assessed intra-abdominal adhesions in patients undergo
ing closure of ileostomy following total L-RP and demonstrated significantly fewer 
adhesions (32). In the majority of cases, adhesions both to the anterior abdominal 
wall and pelvic organs ware absent in those undergoing laparoscopic surgery. The 
laparoscopic approach may potentially result in improved fecundity for females 
requiring surgery. 

~ INDICATIONS/CONTRAINDICATIONS 
------- -------------~ 

Indications 

Indications for LA-RP surgery are the same as for open RP surgery. 

• Ulcerative colitis 
• Failed medical therapy 
• Chronic (refractory ulcerative colitis, dysplasia) 

• Familial adenomatous polyposis with high rectal polyp burden 
• Functional (clonic inertia) 
• Indeterminate colitis 
• Crohn's disease - selected cases 

The diagnosis of fulminant colitis is not an absolute contraindication to laparo
scopic surgery (33,34). There is evidence that this approach may result in earlier hos
pital discharge. LA-RP has bean performed successfully in pediatric cases (35). 

Contraindications 

There are no absolute contraindications to an attempt at laparoscopic-assistad surgery. 
Here we describe our preferred method of performing a LA-RP. 
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~ PREOPERATIVE PLANNING 
~--------------------

Patient Positioning 
The patient undergoing LA-RP is positioned lying supine with the legs in a modified 
Lloyd Davies position. Arms need to be tucked in closely to the sides of the trunk. 

Patients are prone to injury as a result of the steep Ti'endelenburg and lateral tilt 
needed to retract the abdominal viscera by gravity. 

It is important to: 

• Prevent the passive movement of patients whilst on the operating table with the aid 
of antislip matting and a bean bag, together with additional strapping across chest 
and limbs. 

• Prevent injuries to extremities by using extra padding to vulnerable areas around the 
eye, nose, face, and hands. 

Due to the expected longer operative time compared to open procedures, the use 
of commercially available compression boots and body warmers is mandatory. The 
bladder is catheterized and a nasogastric tube is placed for the duration of the opera
tion. A rectal catheter is inserted for a rectal washout. 

(S} SURGERY 
~---------------------- ----------------------------------------------~ 

Operation 
Laparoscopic-assisted restorative proctocolectomy is divided into a number of key 
steps. 

Port Placement 
An open Hassan technique is the preferred method of creating the pneumoperitoneum 
through a periumbilical incision. A 5 mm, 30-degree laparoscope is inserted and the 
abdomen surveyed. Excessive adhesions and unpredicted anatomical or inflammatory 
conditions that prevent a laparoscopic approach should be assessed and immediate 
conversion initiated when appropriate. 

The remaining trocars are placed under direct vision in the right iliac fossa (at the 
site marked for the covering loop ileostomy, if applicable) and in the right and left 
upper quadrants (just above the level of the umbilicus). The umbilical port acts as the 
position for the camera and a 12 mm port is used if a high definition camera is used. 
If necessary, an additional 5 mm port in placed in the epigastric region, just right of the 
midline, to aid mobilization of the transverse colon (Fig. 27.1). 

Colectomy 
Dissection of the colon begins with a medial-to-lateral mobilization of the left colon. 
The surgeon is positioned on the patient's right side. The left side of the colon is mobi
lized by placing the patient in steep Ti'endelenburg with left side elevated at a 30-degree 
angle with the lateral tilt. The inferior mesenteric artery (IMA) is exposed by the divi
sion of the peritoneum in the midline, starting at the sacral promontory and extending 
along a line cranially, whilst retracting the apex of the sigmoid colon toward the left 
pelvic sidewall. The IMA is identified but not divided. The submesenteric plane is 
developed, maintaining an intact Toldt's fascia below. The left ureter is identified in the 
retroperitoneum beneath the fascia. 

The medial-to-lateral dissection is completed as far laterally and cranially as possible. 
At this point the sigmoid colon is retracted medially and the white line of Toldt is incised. 
The colon is freed from its attachments to the abdominal sidewall and mobilized medially. 
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Figur• 27.1 Port sitas and incision. 
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Awareness of the position of the left ureter is essential throughout dissection to prevent 
inadvertent damage to this structure. 

The IMA pedicle is preserved if the operation is staged, in which case the left colic 
artery is divided and the sigmoid branches taken approximately 1 em from the colon 
with a bipolar diathermy device such as LigaSuraTM (Covidan, MA, USA). Vassals over 
0.5 em are secured with Hem-o-lock11 clips (Tala flax Medical North Carolina, USA). In 
combined procedures, when proctocolectomy is planned, the IMA pedicle is not taken 
flush with the aorta because this technique maybe associated with hypogastric nerve 
injury (36). Dissection continues in a stepwise fashion heading cranially toward the 
splenic flexure 1 em parallel to the mesenteric edge of the colon using a bipolar sealing 
and cutting device for hemostasis. It should be noted, however, if cancer is suspected 
or known to be present, an oncological dissection is performed and ligation of mesenteric 
vassals is performed as high as possible to remove all draining lymph nodes. 

The patient is repositioned into reverse Ti'endelenburg to facilitate mobilization of 
the splenic flexure. The inferior mesenteric vein does not need to be divided close to 
the lower border of the pancreas unless indicated by the presence of malignancy. 
Mesenteric division continues in a reb:ograda fashion until the middle colic vassals are 
reached and divided if convenient. 

The gastrocolic omentum is divided at the midline to enter the lesser sac by lifting 
the b:ansversa colon toward the anterior abdominal wall. Dissection continues from 
medial to lateral freeing the proximal splenic flexure from the stomach and omentum. 
If adhesions of the omentum to the colon are dense, the omentum is sacrificed. Gentle 
traction of the descending colon medially and inferiorly enables the remaining lateral 
attachments to be divided. 

The right side of the colon is mobilized by repositioning the patient into a Ti'ende
lenburg position with the right side elevated by 30 degrees. The surgeon and camera 
operator stand on the patient's left side. A submesanteric window is made under the 
straightened ileocolic vessels by placing traction on the cecum down and out toward 
the right pelvic sidewall. Once again, the retroperitoneum. is swept downwards separat
ing the mesentery from the right ureter and the duodenum. Dissection continues as far 
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laterally and superiorly as possible. The remaining gastrocolic omentum on the right 
hand side can be divided from medially to laterally to complete the mobilization of the 
hepatic flexure. 

Once underlying structures have been positively identified, the ileocolic vessels can 
be divided after being secured with Hem-o-lock111 clips. Remaining branches of the right 
and middle colic arteries are divided in the same fashion as the left colon, moving in 
an antegrade fashion. 

The lateral peritoneal attachments surrounding the cecal pole are divided by retract
ing the cecum medially. This incision continues up toward the hepatic flexure. 

The remaining peritoneum attaching the terminal ileum posteriorly may need to be 
incised to reveal the retroperitoneal plane and continued up to the level of the duode
num to allow maximum length of the small bowel mesentery, and as a result, the colon 
and small bowel should be freely mobile. 

Proctectomy 
We favor a Pfannenstiel incision over transverse McBurney or midline periumbilical 
incisions. The Pfannenstiel incision allows good access for insertion of the stapling 
device, specimen removal, }-pouch construction, simple regional anesthesia blockade 
as well as resulting in an acceptable cosmetic scar. 

A small Pfannenstiel incision (5-6 em) is made and the wound protected with an 
Alexis111 Wound Retractor (Applied Medical, California, USA). The patient is placed in 
the Trendelenburg position and the colon extracted after dividing the rectosigmoid 
junction. The peritoneum over the right rectal wall is divided first to enter the TME 
plane after identifying both ureters. Our approach is aimed at reducing pelvic nerve 
injury associated with TME (37). Points of potential injury to nerves include the origin 
of the IMA, posterior dissection of the rectal tube, anterior incision of Denonvilliers' 
fascia or division of the lateral ligaments (36). The divided rectum is held up and the 
mesentery and vessels at the level of the sacral promontory are taken close to the rec
tum. The TME plane is then entered posteriorly after the dissection below the level of 
the sacral promontory. This dissection is then continued both posteriorly and laterally 
to the pelvic floor. Anteriorly the dissection is close to the rectal wall. 

Rectal washout is performed with chlorhexidine before transection of the rectum. 
Accurate placement of a cross stapling device is ensured by the following. 

Assessment of the rectal stump height by placing an examining index finger in the 
anal canal. Transection should be performed at the tip of the finger with the proximal 
interphalangeal joint on the anal verge. 
Perineal pressure. 
The use of two St. Marks retractors anteriolaterally. 
An appropriately sized stapling device to transect the rectum at right angles. 

After transection of the rectum at the upper anal canal, the specimen can be extracted 
through the Pfannenstiel incision. 

Pouch Construction and Anastomosis 
A standard 20 em }-pouch with two sequential firings of a 100 mm linear stapling device 
is fashioned extracorporeally after identifying the point of maximal length of the terminal 
ileum that is able to stretch over the pubis. The anvil is secured with a purse-string suture 
at the apex of the }-pouch, which is returned to the abdomen. The wound protector is 
twisted closed and covered with a surgical glove to hold the pneumoperitoneum. The ile
oanal anastomosis is performed under laparoscopic vision using an end to end anastomo
sis stapler. The pouch is correctly aligned without rotation by careful inspection of the 
small bowel mesentery and pouch along the midline. An air test is ultimately performed. 

The decision to omit a diversion loop ileostomy following pouch formation is contro
versial. Considering the devastating sequelae of pelvic sepsis on pouch function and lon
gevity elimination of a diverting stoma is indicated only in uncomplicated procedures in 
favorable patients. Care must be taken to ensure that a diverting ileostomy is not obstructed 
at the fascial level by creating a large enough opening in the anterior abdominal wall. 
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The Piannenstiel incision and any laparoscopic port site mme than 5 mm are closed at 
the fascial layer (Fig. 27.1). Skin incisions ara closed with undyed absorbable suturas and 
protsctsd with a liquid bonding agant such as Darmabond11 (Ethicon, NJ , USA). 

~ POSTOPERATIVE MANAGEMENT 

The pouch is decompressed for 48 hours postoperatively by insertion of a rectal cath
eter that is flushed twice daily with 20 ml of normal saline. Intra-abdominal pelvic 
drains are not routinaly placed. Discharge is normally limited by delay of return of 
bowel function, the ability to care for stomas, or management of excessive pouch func
tion resulting in electrolyte disturbance. 

Following surgery, patients undergoing laparoscopic pouch surgery have less pain 
with lower opiate requirements as demonstrated by Kelly at al., who compared total 
L-RP with patients undergoing open surgery (8). Laparoscopic colorectal surgery is 
associated with lass postoperative pain, faster mobility, and quicker return to work. 
Patients undergoing laparoscopic subtotal colectomies have bean shown to require lass 
opiate usage, faster return of bowel function, and shorter length of hospital stay com
pared to open procedure (38). 

At the same tima as the development of laparoscopic coloractal surgery, enhanced 
recovery programs hava encouraged smaller incisions such as sean in LA-RP. Enhanced 
recovery after surgery (ERAS) programs aim to maintain normal physiology by avoiding 
bowel preparation, encourage the usa of local anesthesia with the avoidance of opiates 
together with early mobil.hation and feeding to improve outcome measures. 

Overall failure to recover in a timely manner should alert to the possibility of post
operative complications and early investigation including further laparoscopy should 
be considered. 

~ COMPLICATIONS 

The following discussion will focus mainly on the impact of laparoscopic approach on 
complications of pouch surgery as mora detailed examination of complication of pouch 
surgery will be discussed elsewhere. 

Bleeding 

Significant postoperative bleeding occurs in 3.5% of patients undergoing pouch surgery 
requiring re-intervention (39). However, Ahmed et al. identified no difference in postop
erative blood loss comparing LA-RP with open surgery (26). However, both studies 
included in their analysis ware published in 2001 and as such lack. the banatit of mod
em hemostatic devicas. It is thought that the newer anergy source devices for vascular 
control have dramatically reduced intraoperative blood loss especially during closed 
rectal dissection. 

Small Bowel Obstruction 

Open RP is associated with symptomatic adhesive small bowel obstruction in 20% 

patients after surgery with a median follow-up of only 2-3 years (39--41). Hand assisted 
ports are also associated with a similar degree of adhesive small bowel complications 
(13). However, as discussad earlier, laparoscopic surgery may dramatically reduce this 
significant cause of morbidity (9). 

Sexual Dysfunction 

The surgical approach describad hare is directed to minimize injury to the nerves affect
ing both bladder and sexual function. The incidence of nerve injury affecting sexual 
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function in men was 3.8o/o and confined to men over the age of 50 at the time of surgery 
(42). This study has not bean repeated for patients undergoing laparoscopic RP. 

Fecundity a Pregnancy 

Female patient undergoing open pouch surgery have a higher rate of infertility. In a 
study on ulcerative colitis patients, 38% of females of childbearing age engaging in 
unprotected sexual intercourse failed to gat pregnant within a year following open 
surgery compared to 13% without surgery (43). It is for this reason that the study from 
Indar et al. assessing adhesions in patients after total L-RP is so encouraging (32). It 
will be interesting if fewer adhesions translate into improved rates of fecundity. 

~ CONCLUSIONS 

At present, LA-RP is a safe and reliable approach to pouch surgery resulting in equiva
lent functional outcomes compared with open surgery. Although any long-term benefits 
of this approach are yet to be validated, at present we advocate a hybrid procedure until 
a laparoscopic stapling device designed to provide a single staple line at the level of 
the pelvic floor for all patients is available. However, in females with a deep wide pel
vis we have undertaken total L-RP. 
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28 Restorative Proctocolectomy: 
Laparoscopic 
Proctocolectomy and Ileal 
Pouch-Anal Anastomosis 
Tonia M. Young-Fadok 

DEFINITIONS 

Extent of Operation 

To avoid confusion regarding naming conventions, this chapter will employ the follow
ing terms. Total colectomy describes resection of the entire colon, with either an ileorec
tal anastomosis (IRA) if bowel continuity is preserved, or Brooke ileostomy and retention 
of the rectal stump. Proctocolectomy refers to surgical removal of the entire colon and 
the rectum. The word "total" as sometimes used in "total proctocolectomy" is thus 
redundant and not used in this chapter. 

Following proctocolectomy, the terminal ileum is either matured as a Brooke ileos
tomy, or, more commonly, is used for a reconstructive procedure to reestablish bowel 
continuity, in the form of an ileal pouch, which is anastomosed to the anal canal. Infre
quently, it may be used for a continent ileostomy. Reconstruction with an ileal pouch 
is referred to by two common terms, restorative proctocolectomy (favored by the British 
and Cleveland Clinic) and proctocolectomy and ileal pouch-anal anastomosis (IPAA), 
a term more commonly used by Mayo Clinic. I prefer the latter description as it describes 
the means of restoration of bowel continuity. 

Laparoscopic Procedures 

Naming conventions for laparoscopic procedures, especially in the field of colorectal 
surgery, are somewhat open to interpretation. Most surgeons would agree on the fol
lowing usages. A procedure is laparoscopic if the procedure is laparoscopically completed 
and the main incision is used only for extraction of the specimen. Laparoscopic
assisted usually means that a portion of the case was performed extracorporeally, 
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such as anastomosis in a right colectomy (although if the incision is the same as used 
to extract the specimen, this d:ifferentiation is splitting hairs). In a hand-assisted pro
cedure, a 6-8-cm. incision is used to place a device that allows a hand to be inserted 
into the abdominal cavity to facilitate the procedure. This incision is larger than the 
typical 3-5-cm incision used for extraction of the specimen. In a hybrid procedure, a 
portion of the case is laparoscopically performed, such as mobilization of the abdomi
nal colon, and than a small incision (in.fraumbilical midline or Pfannenstiel) is used to 
facilitate dissection of the rectum or deployment of a stapler. The hand-assist-incision 
may be used for this type of procedure, and thus many purists consider hand-assisted 
and hybrid cases to be similar in terms of incision langth. 

With regard to laparoscopic proctocolectomy and IPAA, a laparoscopic-assisted pro
cedure would generally enlarge a supraumbilical port site incision, by extending it around 
the umbilicus to a 3-5-cm periumbilical extraction incision and then create the ileal 
pouch through this incision. In this chaptar, a completely laparoscopic proctocolectomy 
and IPAA involves complete laparoscopic mobilization of the colon and the rectum, 
transection of the rectum and mesantery intracorporeally, and extraction of the speciman 
via the planned ileostomy site so that no port site is enlarged and no additional incision 
is employed for specimen extraction. The pouch is still constructed extracorporeally, but 
the ileostomy site incision is not enlarged to accomplish this goal. I prefer "completely" 
laparoscopic to "totally" laparoscopic given the confusion with naming convantions and 
the extent of procedure as noted above when the word "total" is used. 

~ INDICATIONS/CONTRAINDICATIONS 

The two most common pathologic diagnoses for which IPAA is undertaken are ulcera
tive colitis (UC) and familial adenomatous polyposis (FAP). Infrequantly, the procedure 
may be appropriate in an individual with hereditary nonpolyposis colorectal cancer 
(HNPCC) with a rectal neoplasm, as distinct from the more common right-sided lesions 
that prompt a total colectomy and mA. 

The reasons for recommending IPAA in patiants with UC are: disease refractory to 
medical therapy; complications of medications used to treat the disease; inability to 
wean steroids despite responsiveness of the disease: failure to thrive in pediatric patients: 
and patiant preference in the case of those patients who prefer an oparation to long-tarm 
medication. Swgeons consider IPAA to be the appropriate recommendation in patients 
with F AP. Others will consider total colectomy and mA if there is relative rectal-sparing 
with few rectal polyps. This author's preference is for IPAA in all cases of F AP, but to 
consider IRA in patients with attenuated F AP with rectal sparing. 

The discussion of contraindications will distinguish between contraindications to 
IPAA, to laparoscopic IPAA (L-IPAA), and completely laparoscopic IPAA (CL-IPAA). In 
the patient with UC, IPAA may not be appropriate in an emergency situation, such as 
parforation, toxic megacolon, and hemorrhage. This decision will depend on whether the 
patient is hemodynamically stable, the duration of their symptoms, and the expertise of 
the surgeon. Consideration must be given to stabilization of the patient and whether or 
not a total colectomy and Brooke ileostomy (TCikB) may be the safest and most expedi
tious approach. Procedures performed may range from open total colectomy and Brooke 
ileostomy (TC&B) in the unstable patient with perforation, to L-IPAA in the stable patient 
with bleeding but no evidence of malnutrition. Malnutrition (low albumin, low pre-albumin, 
World Health Organization definition of>lO% weight loss) should prompt TC8rB rather than 
IPAA. Emerging data suggest that recent administration of biologic medications may 
increase the risk of pouch complications. Thus, I will not perform IPAA in patients within 
8 weeks of receiving Infliximab or 2 weeks of Adalimumab, but instead recommend a 
three-stage procedure. Only one additional contraindication applies to CL-IPAA-obesity. 
In the obese patient, the resected colorectum cannot be extracted via the ileostomy site 
without enlarging the incision. Although the enlarged fascial incision can be made smaller 
with sutures, the skin incision cannot and maturation of the stoma results in deformity 
that contributes to difficulty with looking after the stoma. 
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~ PREOPERATIVE PLANNING 

For all patients undergoing elective surgery, a formal preoperative assessment consists 
of the following steps: evaluation in our preoperative clinic by a trained clinician to 
exclude issues pertaining to anesthesia; basic blood tests including electrolytes, com
plete blood count, and albumin and pre-albumin when indicated by history; chest x-ray 
and EKG when appropriate; type and screen within 72 hours of operation; and preg
nancy test when applicable. All patients consult with our stoma nurses to mark the 
most appropriate site for the planned ileostomy. Some data suggest that bowel prepara
tion is unnecessary, but these data are from open cases. Laparoscopic handling of the 
bowel requires a bowel preparation, and this "completely laparoscopic" approach 
demands it! The vast majority of patients undergoing this operation have had prior 
colonoscopies and can suggest which preparation has worked best for them and been 
tolerated. This author has no specific preference regarding bowel preparation. 

On the day of operation, patients who have had a prolonged course of steroids 
within the preceding 6-12 months, but are now oH steroids, receive a dose of methyl
prednisolone 20 mg intravenously on call to the operating room and then a rapid taper 
over 3 days. Patients who are currently taking prednisone receive a 1~20 mg higher 
dose of methylprednisolone (on a mglmg basis) and then are tapered over 3 days to the 
preoperative dose. 

NSQIP guidelines are followed; in patients who do not have a penicillin allergy, ertap
enem 1 g i.v. is administered within 60 minutes of the incision with no postoperative doses 
required. The penicillin-allergic patient receives metronidazole 500 mg i.v. and cipro· 
tloxacin 400 mg i.v. within 60 minutes of the incision. All patients are preoperatively given 
a warming blanket as this contributes to the maintenance of postoperative normothermia. 

6) SURGERY 

Positioning 

Success of the operation begins with correct positioning. Three key points govem posi
tioning: (a) steep gravity changes are used, so the patient must be safely secured to the 
table; (b) there must be access to the perineum for stapled or sutured anastomosis; and 
(c) the position must facilitate the laparoscopic approach. Thus, the patient is placed 
in a modified combined synchronous position (modified lithotomy). We use medical 
grade pink egg-crate foam to ensure that the patient does not slip or slide. This egg crate 
is taped to the bed over a drawer sheet placed beneath the foam to be used for tucking 
the arms. The legs are placed in padded Allen stirrups and positioned with the thighs 
within 5 degrees of being parallel with the abdominal wall so that instruments used in 
the lower trocars during dissection in the upper abdomen are not hampered by the 
thighs. The hands are wrapped in foam and tucked adjacent to the torso. A commercial 
warming device is placed over the chest, followed by a folded blanket (to prevent tear
ing of the Bair Hugger, so it may be used in the recovery room), and linen tape is 
wrapped around the patient's chest and around the table three times. A "tilt test" 
is then performed: the OR table is then moved into all the potential extreme positions 
used during the case to ensure that the patient is safely affixed to the table. 

A bladder catheter is placed and an orogastric tube is inserted to be removed at the 
end of the procedure. 

Surgical Technique 

Rationale 
A lateral-to-medial approach is utilized for several reasons. First, the approach is sim
ilar to the open approach and trainees more readily recognize the anatomic landmarks. 
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Second, a medial-to-lateral approach involves sacrificing the ileocolic pedicle. Although 
these vessels may ultimately be taken to obtain adequate length of the pouch, sometimes 
the length-limiting structure is the adjacent vessel arcade, and therefore I prefer to pre
serve the ileocolic pedicle until final decisions are made regarding pouch "reach" (the 
ability of the pouch to be anastomosed to the anal sphincter without tension). Third, in 
a medial-to-lateral approach, the intra-abdominal colon is devascularized early in the case 
prior to dissection in the pelvis: a lateral-to-medial approach avoids "dead gut" sitting in 
the abdomen while the pelvic dissection is completed. Finally, this approach allows for 
a "division of convenience" of the mesentery, avoiding dissection of the proximal vascu
lar pedicles in a patient whose tissues may be friable from prolonged steroid use. 

There are essentially three components to the laparoscopic portion of the proce
dure: mobilization of the left colon, mobilization of the right colon, and dissection of 
the rectum in the pelvis. Again, there is a rationale for this approach: the left colon is 
somewhat more technically challenging than is the right and once this is achieved, 
mobilization of the right colon is a little bit of a break before the technical challenges 
of the pelvic dissection! Also, even if the rectal dissection requires an open approach 
by those surgeons not comfortable with the laparoscopic approach, the subsequent 
lower midline or Pfannenstiel incision is smaller than a long midline incision required 
to mobilize the splenic flexure. 

Laparoscopic Approach 
A cutdown technique is employed for insertion of a 10/12-mm blunt port. Our popula
tion of colorectal patients is sufficiently complex that a Veress needle technique is never 
used. After pneumoperitoneum of 13 mmHg is achieved, the abdominal cavity is 
explored, and a 5-mm port is placed in the suprapubic midline and one or two addi
tional ports (depending on BMI) are placed in the left lower quadrant. A disc of skin 
and subcutaneous fat are excised from the premarked ileostomy site in the right lower 
quadrant and a 12-mm port is placed through this site. 

Left Colon Mobilization 
Commencing at the left pelvic brim, the dissection commences immediately medial to 
the left lateral peritoneal reflection. By leaving the peritoneal reflection "with the 
patient," the plane of dissection identifies the left ureter, which can be gently swept 
laterally and protected. The sigmoid colon is mobilized to the midline and the left 
lateral peritoneal reflection alongside the descending colon is opened and the descend
ing colon is mobilized medially. 

The splenic flexure may be mobilized by several approaches. The easiest is in the 
patient with a normal BMI. Laterally, the proximal descending colon is dissected off 
Gerota's fascia and as the plane of dissection turns medially the lesser sac is identified, 
and the omentum is dissected off the distal transverse colon in a retrograde fashion. In 
the heavier patient, the lateral dissection is the same, but instead of proceeding in a 
retrograde fashion, attention turns to the mid-transverse colon. The lesser sac is identi
fied and entered above the mid-transverse colon and the dissection is continued later
ally toward the splenic flexure. The lesser sac may be entered above the omentum, 
thereby taking the omentum with the specimen, or between the omentum and distal 
transverse colon, thus preserving the omentum. 

Right Colon Mobilizstion 
The peritoneum around the base of the terminal ileal mesentery and the cecum is scored, 
and the correct retroperitoneal plane is entered. In a patient with normal BMI, the ureter 
may be identified before scoring the peritoneum; in a heavier patient, this step is easier 
after peritoneal incision. The right lateral peritoneal reflection alongside the ascending 
colon is opened and the ascending colon is mobilized medially to the midline. The 
medial peritoneal attachments of the terminal ileal mesentery are opened up to the level 
of the duodenum. Before moving the patient into reverse Trendelenburg, the dissection 
is checked to ensure that the right colon has been mobilized to the midline. 
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may be used, whereas in male patients with a narrower pelvis, several applications of 
a 30-mm cartridge are often required. 

Tl'llnsection of the Mesentery 
Once the rectum is transacted, the colon and rectum are now a midline structure cen
tered beneath the umbilicus, and in a patient with a normal BMI, the entire colon and 
rectum can be exteriorized via a 3-5-cm periumbilical incision by extending the 
supraumbilical port-site incision around the left side of the umbilicus (so as not to 
interfere with subsequent application of an appliance around the ileostomy) and the 
mesentery can be extracorporeally transacted; this approach is the simplest. 

For a "completely laparoscopic" approach, the mesentery is intracorporeally 
divided. In the relatively rare case when there is a cancer or dysplasia present, then the 
vascular pedicles should be divided at their base. In the majority of patients, the mesen
tery may be divided where it is most convenient. We start at the top of the sacral 
promontory, with the mobilized sigmoid colon and use a vessel sealing device to 
sequentially transect the mesentery from distal to proximal. The transverse colon is 
often the most technically challenging segment and is usually related to a discrepancy 
in how the two flexures are approached, with preservation of the omentum at the 
splenic flexure but mobilization ofthe omentum with the hepatic flexure. In such cases, 
a decision has to be made regarding transection of the omentum at some point, usually 
easiest toward the right side of the transverse colon. 

As this transection of the mesentery continues toward the right colon, awareness 
must be maintained of landmarks. It is prudent to retain the ileocolic pedicle and, 
therefore, when this landmark is reached, the mesenteric transection is complete. A 
grasper is placed on the cut end of the rectum and the abdominal cavity is inspected 
to ensure that loops of small bowel do not lie over the colon as they will impede its 
exteriorization. 

Extetiotizstion snd Pouch Ctestion 
The pneumoperitoneum is evacuated and the 12-mm port through the ileostomy site is 
removed. To create the ileostomy site, the anterior rectus fascia is incised in a cruciate 
fashion, the rectus muscle fibers are separated, and the posterior fascia elevated and 
incised similarly. The end of the rectum is then passed up through this incision and 
the entire specimen is exteriorized until the distal ileum is reached. The remaining 
small portion of mesentery is divided close to the colon to preserve the ileocolic pedi
cle, and the terminal ileum is transacted with a linear stapler. 

A point on the ileum -15 em from the cut end is tested to determine if it reaches 
to the pubis. In a slim patient, the fact that the ileum is exteriorized through a non
midline incision does not affect this test. In a heavier patient with a thicker abdominal 
wall, this test is less accurate and experience should determine whether pouch-length
ening techniques are required. A 15-cm J-pouch is constructed deploying two firings of 
a 100-mm linear stapler via an enterotomy on the antimesenteric edge of the ileum at 
the apex of the pouch. The small tongue of redundant tissue created at this apical 
enterotomy following stapling is excised, and the anvil of a circular stapler is secured 
within the cut edge of the pouch with a 2-0 monofilament suture. The blind end of the 
pouch is tacked to the adjacent afferent limb with imbricating seromuscular 3-0 silk 
sutures, burying the staple line. These sutures theoretically reduce leaks from this sta
ple line and prevent elongation of the blind end. 

The pouch is returned to the abdominal cavity, placing the anvil in the pelvis to 
facilitate finding it again. After irrigation, the fascia of the ileostomy site is closed with 
sutures, and the port is secured within the incision again between two of the sutures, 
allowing the pneumoperitoneum to be reestablished. 

Ctestion of the lies I J-Pouch Ansi AnsBIDmosis 
After locating the anvil and pouch, the cut edge of the small bowel mesentery is traced 
completely along its length up to the duodenum to ensure that there is no twisting of the 
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pouch. The anus is gently dilated and the handle of the stapler inserted. The spike is 
brought out adjacent to the staple line (rather than through the staple line, which can 
cause separation of the staples for a distance longer than that which is subsequently 
incorporated within the circular stapling circumference). The anvil is docked onto the 
handle and (after again checking the cut edge of the pouch mesentery) the stapler is reap
proximated, fired, and removed. Both tissue rings in the deviCil are examined to ensure 
that they 81'9 intact and the distal ring is sent to pathology as part of the specimen. 

A 15-Fr round drain is placed in the pelvis adjacent to the pouch via the suprapu
bic port, which is removed. A loop of ileum approximataly 10-12 in. proximal to the 
pouch is chosen for the ileostomy and brought up to the ileostomy site to check for 
length. The fascial sutures are removed from the ileostomy site and the loop brought 
up and held securely. The remaining ports are removed under direct vision. The fascia 
of the 12-mm supraumbilical port is secured with sutures. All skin incisions are closed 
with subcuticular mono&lamant 3-0 suture, and the ileostomy is matured in standard 
loop fashion with full-thickness 3-0 monofilament sutures. A 20-24-Fr red rubber cath
eter is transanally placed within the pouch to keep it decompressed. 

POSTOPERATIVE MANAGEMENT 

The orogastric tube is removed at the end of the case. Patient-controlled analgesia (PCA) 
and scheduled ketorolac are used. Postoperative antibiotics are not required if artap
enem is used preoperatively as it has 24-hour coverage, but two more doses of cipro
fioxacin and metronidazole are given if the patient is penicillin-allergic. Limited clear 
liquids (500 ml) are introduced on the first postoperative day and unrestricted clear 
liquids on the morning of the second day. If these 8I8 tolerated, an ileostomy diet now 
residua diet with thickening snacks) is introduced on the evening of the second day or 
the morning of the third. The PCA is discontinued after tolerating solid food, and the 
Foley is removed after the PCA is stopped. lleostomy care teaching is instituted on 
postoperative day 1, and home health services are arranged for postdischarga stoma 
teaching. Patients are discharged when they are tolerating adequate oral intake, and pro
ducing <1,000 ml from the ileostomy. All patients are discharged on loperamide 2-4 mg, 
30 minutes prior to meals and at bedtime. 

') COMPLICATIONS 

The potantial complications of this completely laparoscopic approach are similar to the 
standard laparoscopic and open approaches, although some complications may be 
reduced compared with the open procedure. The commonest immediate complications 
81'9 postoperative ileus, high output from the ileostomy, partial small bowel obstruction, 
wound infection, and pouch leak. The wound infection rate may be less with the lapar
oscopic approach. In the long term, the outcomes are similar to open proctocolectomy 
with the exception that after a laparoscopic approach patients form fewer adhesions, 
and this may ultimately translate into fewer episodes of small-bowel obstruction and 
also maintenance of fecundity in women of child-bearing age. 

3 RESULTS 

After the second stage of the operation, with closure of the ileostomy, the vast majority 
of patients have a pattem of bowel frequency that is acceptable to them, certainly when 
compared to the frequency and urgency of active colitis. In the surgical literature, the 
range is four to six bowel movements during the day and zero to two at night This 
author's experience is that teenagers and patients in their 20s will often attain a fre
quency of two to four bowel movements per day depending on their dietary habits. 
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~ CONCLUSIONS 

A completely laparoscopic approach is feasible for proctocolectomy and IPAA, meaning 
that the entire colon and rectum can be mobilized, intracorporeally transected and then 
brought out through the ileostomy site, without the need for an additional extraction 
incision, or an incision for a hand-assisted device or to perform the dissection in the 
pelvis. This approach is an option for patiants of normal to slightly overweight BMI. In 
heavier patients, the ileostomy extraction site can become larger than required for the 
ileostomy itself and it is difficult to judge the "reach" of the pouch in such patients. A 
lateral-to-medial approach duplicates the tissue planes used for the open approach, 
allows a choice regarding the level of mesenteric vessel transection, and avoids ischemic 
bowel sitting in the abdominal cavity while the pelvic dissection is performed. The 
cosmetic results are favorable, mimicking an appendectomy incision plus three port-site 
incisions after final closure of the ileostomy. 
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Peter W. Marcello 

INDICATIONS/CONTRAINDICATIONS 

Restorative proctocolectomy is the procedure of choice for patients with ulcerative 
colitis requiring surgical intervention who wish a restorative procedure. The proce
dure is also indicated in patients with familial adenomatous polyposis with exten
sive rectal polyp formation. Unless otherwise contraindicated a laparoscopic 
approach is the preferred approach. Whether the procedure is performed by lapar
oscopy or by a hand-assisted approach is based upon the individual surgeon's expe
rience. In the author's experience, hand-assisted approach has been associated with 
a reduction in operative time and conversions as compared to the laparoscopic 
technique, and therefore is the author's preferred approach. There are rare contrain
dications as follow: 

• Extensive adhesion formation from prior surgery 
• Inability to tolerate pneumoperitoneum 

~JJ PREOPERATIVE PLANNING 

There are no specific preoperative needs for a laparoscopic or a hand-assisted approach 
as compared to conventional open surgery. Appropriate preoperative antibiotics, 
heparin administration, and marking of a site for temporary fecal diversion should be 
planned. 

cS) SURGERY 
'-------

Positioning 

The patient is placed in a modified lithotomy position on a spilt-leg electric table. 

• The arms are at the sides surrounded by a beanbag. 
• Three-inch silk tape wrapped around the patient and beanbag to the table. 
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The operation begins with partial creation of the ileostomy (Fig. 29.1). 

• A core of skin and subcutaneous tissue is removed. 
• The anterior rectus sheath is incised vertically. 

This maneuver is done to prevent the development of an obstruction of the loop 
ileostomy by the anterior rectus sheath following closure of the fascia in the Pfannen
stiel incision. When a Pfannenstiel incision is created, the anterior rectus sheath is 
dissected from the rectus muscle and will be folded upward. If the ileostomy is made 
after the Pfannenstiel incision is created, it can act as a "shutter valve" when the fascia 
is closed, and may causa an obstruction at the ileostomy. This step is only dona in casas 
where a temporary loop ileostomy is planned. 

An 8-cm Pfannenstiel incision is made two fingerbreadths above the pubic sym
physis. 

• The anterior rectus sheath is transversely incised and superior and inferior naps are 
created over the rectus muscles. 

• The peritoneum is vertically opened between the rectus muscles. 
• The sleeve for the hand device is placed. 
• Five-millimeter trocars are positioned in the left lateral, supra umbilical, and right 

lateral positions. The right lateral trocar is placed lateral to and above the ileostomy 
site. 'n:ocars are placed with the hand inside the abdomen to protect the intestine 
from injury (Fig. 29.1). 

Right Colectomy-Medial Approach 
The surgeon stands at the patient's left side with the left hand through the hand port 
and the right hand with a laparoscopic instrument (Fig. 29.2). The assistant stands 
cephalad to the surgeon, holding the camera. The patient is in slight 'n:andalenburg 
position with the right side up. 
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Figur• 29.2 
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An exploration is undertaken. The colon is examined to determine the extent and the 
severity of disease. The small bowel is examined to exclude Crohn's disease. 
The cecum and the terminal ileum are elevated and laterally retracted with the hand. 
A medial to lateral dissection of the right and traverse mesocolon is performed. An 
incision is made undm the ileocolic pedicle and the duodenum is swept downward 
(Fig. 29.3). The ileocolic pedicle is then isolated. The fingers are quite useful for isolat
ing the pedicles. The ileocolic vessels are then divided and ligated using a bipolar 
vessel sealing device (Fig. 29.4). The 5-mm. bipolar sealing device is the author's pre
ferred method of vassal ligation and division. Multiple applications of the davies are 
used before the pedicle is divided. Although somewhat controvemial, the ileocolic ves
sels are divided when performing a proctocolectomy and ileoanal pouch construction. 
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Figur•29A 

• The right-sided colon is mobilized from medial to lateral (Fig. 29.5). The colon mesen
tery is freed from the retroperitoneum. and duodenum. A hand is used to create trac
tion while the scissors are used to perform the dissection. 

• If present, the right colic vessels are isolated and divided. 

Transversa Colectomy--Medial Approach 

Attention is then shifted to the transverse mesocolon. The assistant moves from the patient's 
left side to stand between the legs. The assistant's left hand elevates the transverse meso
colon and a laparoscopic instrument is placed through the right lateral port. The assistant's 
right hand controls the camera through the supra umbilical port. The surgeon remains on 
the patient's left side with the left hand through the hand device and the right hand with 
a laparoscopic instrument The assistant elevates the transverse mesocolon with a grasper 
in the left hand through the right-sided trocar, while the surgeon isolates each of the indi
vidual middle colic vessels. The dissection generally begins to the left of the midline in 
the transverse mesocolon (Fig. 29.6). This plane often has fewer adhesions into the lesser 
sac. The lesser sac is entered and the distal transverse mesocolon sharply divided. 

Working back toward the patient's right side, the main trunk middle colic vessel is 
isolated and divided (Figs. 29.7 and 29.8). The middle colic vessels may sometimes be 
ligated together or individually. Excessive tension on the vessels should be avoided 

Figura 29.5 
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Fi1ure 29.& 

Figure 29.7 

Figur• 29.8 
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figur•2U 

when using a bipolar vessel-sealing device. The entire proximal and mid-transverse 
mesocolon is thus fully divided. 

Right and Transverse Colectomy-Lateral Approach 

The terminal ileum and right colon are laterally mobilized. This portion begins by a 
laparoscopic technique. 

• Scissors are placed directly through the hand device, and a grasper through the left 
lateral trocar. The cecum and terminal ileum are mobilized. 

• The hand is than used to help mobilize the terminal ileal mesantecy up to and then 
over the duodenum to the pancreas and superior mesenteric vessels. This lengthening 
maneuver is critical when performing ileoanal pouch construction. 

• The remaining lateral attachmants are divided with the assistant using the hook cau
tery through the right lateral trocar, and the surgeon remaining in the same position 
with the left hand in and the right hand with a laparoscopic grasper. 

• The bipolar vessel sealer may also be used to help separate the omentum and control 
any minor bleeding (Figs. 29.9 and 29.10). With the right and transverse colon mobilized 

figure Z9.10 
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Figur• 29.11 

Anesthetist 

First assistant 

Surgeon 

and devascularized, it is placed back into anatomical position before turning to the 
left colectomy. 

Left Colectomy 

The surgeon stands at the patients' right side with the right hand through the hand 
device and the left hand with an instrument through the right lateral trocar site. The 
assistant stands cephalad to the surgeon, holding the camera (Fig. 29.11). The patient 
is in a mild Ti'endelenburg and left-side up position. The small bowel is packed out of 
the pelvis to the right upper quadrant with a sponge. 

• The right hand elevates the internal mammary artery (IMA) pedicle and an incision 
is made along the right peritoneal fold of the rectosigmoid mesentery extending into 
the pelvis (Fig. 29.12). The plane beneath the inferior mesenteric pedicle is a devel
oped heading to the left side. Care is taken to sweep down the sympathetic nerve 
fibers of the hypogastric nerves (Fig. 29.13). A plane is developed over the left ureter 
and left ovarian vessels, and the IMA pedicle is isolated and divided below the take
off of the left colic vessels (Fig. 29.14). 

• The left-sided colon is then mobilized from medial to lateral in a plane overlying 
Gerota's fascia (Fig. 29.15). This dissection will continue to the left pelvic sidewall, 
inferiorly, into the upper retrorectal space, and superiorly, under the mesentery toward 
the splenic flexure. 

• The left colon mesentery is divided medially and the left colic vessels are isolated 
and divided. The medial dissection continues to the lateral sidewall where the line 
of Toldt can be divided. 

• The lateral attachments may now be divided. The white line of Toldt is divided 
through the left lateral trocar (Fig. 29.16). 
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figura2!U5 

• The splenic flexure and remaining transverse mesocolon are divided. The assistant 
stands bel:w'een the lags, holding the camera. with their left hand and the hook cautery 
with their right hand (Fig. 29.17). This approach is similar to that used to separate 
the omentum from the proximal transverse colon (Figs. 29.18 and 29.19). 

• With the omentum separated, the remaining portion of the distal transverse mesoco
lon is divided. Hare, the assistant elevates the mesentery with a grasper, and the 
surgeon divides the mesentery with instruments, using the left hand. 

With the entire mesocolon now divided, the ratroperitonaum and major padicles 
are examined with a sponge to ensure excellent hemostasis. The table is tilted into a 
Ti'endelenburg position with the right side up, allowing all of the small intestine to shift 
to the left upper quadrant. The colon is brought over the small intestine, beginning a.t 
the splenic flexure, to the right lower quadrant (Fig. 29.20). The terminal ileal mesen
tery can be followed up to, and then over the duodenum, with the entire small bowel 
to the left of the midline (Fig. 29.21). This step is critical to ensure proper orientation 
of the small-bowel mesentery for ileoanal pouch construction, and should be performed 
before moving on to the mobilization of the rectum. 

Rectal Mobilization and Transaction 

The rectal mobilization can be dona in a hand-assisted approach, a laparoscopic 
approach, or by an open technique through the Pfannenstiel incision depending on the 

Figure Z9.16 
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Figure29.17 

Figur• 29.11 

Figur• Z9.19 



Chapter 2!1 Hand Assisted 291 

surgeon's preference, the surgeon's skill with laparoscopic proctectomy, and specific 
patient characteristics as it relates to the pelvic anatomy. Typically, the right hand can 
elevate the rectum and posterior mobilization begun with sharp electrocautery dissec
tion (Fig. 29.22). The surgeon's right hand elevates the rectum while the left hand uses 
a laparoscopic grasper to provide countertraction. The assistant, standing at the patient's 
left side, uses the hook cautery, through the left lateral port, and holds the camera with 
their right hand through the supraumbilical port (Fig. 29.23). Care is taken to remain 
medial to the hypogastric nerve complex. 

The remainder of the pelvic dissection may now be done by a laparoscopic tech
nique, a hand-assisted technique, or through the open Pfannenstiel incision. The colon 
and terminal ileum are delivered through the wound (Fig. 29.24). Through the open 
wound, one should follow the terminal ileal mesentery up to and over the duodenum, 
confirming proper orientation. The terminal ileal mesentery is divided between clamps 
and ligated. The terminal ileum is divided with a stapler, and tagged with a suture, so 
that it may be packed out of the pelvis. A moist lap is used to keep the small bowel out 
of the pelvis. The rectal dissection continues and is completed through the open would. 
A full circumferential mobilization of the rectum is undertaken down to the levator floor 
and upper anal canal. A 30-mm stapler is used on the lower rectum. In the female 
patient, the vaginal cuff is visualized anteriorly. A finger is placed within the anal canal 
to confirm that the staple line is -1 em above the dentate line, and a finger is placed 
into the vagina to ensure that there is no entrapment before the stapler is fired. 
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lleoanal Pouch Construction. Anastomosis, and Abdominal Closure 
The small bowel is brought back through the Pfannenstiel incision, and the ileoanal 
pouch is constructed through the open wound. Two to three firings of the 75-:mm.linear 
stapler are utilized. Once the orientation of the pouch is confirmed, the circular stapler 
is brought through the anus, the anvil is secured, and the stapler is closed. Following 
the anastomosis, an air leak. test is performed. 

The ileostomy aperture is completed by splitting the rectus muscle, and opening 
the posterior rectus sheath and peritoneum. The site for the ileostomy is marked on the 
bowel edge with chromic and polydioxanone (PDS) sutures to ensure proper orientation 
of the ileostomy. In the female, the peritoneum adjacent to the fallopian tube is sutured 
to the lateral side wall. This "oophoropexy" is performed in an attempt to prevent the 
development of a peritoneal inclusion cyst. 

The peritoneum of the Pfannenstiel incision is vertically closed. The rectus muscle 
is reapproximated loosely with interrupted sutures. The anterior rectus sheath is closed 
transversely, and the incisions are closed with absorbable suture. Ultimately, the wounds 
are covered and the ileostomy is primarily matured. 

Figure Z9.Z3 
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Figur• 29.24 

POSTOPERATIVE MANAGEMENT 

The patient is placed on a standardized accelerated postoperative care plan. Diet is 
slowly advanced, the patient is transitioned to oral analgesics, and the Foley catheter 
is removed on postoperative days 2-4 depending on the procedural details and postop
erative recovery. Appropriate education of ileostomy care is initiated before, during, 
and after hospitalization. A water-soluble enema and flexible endoscopy is performed 
6 weeks postoperatively and plans are made for ileostomy closure --8 weeks following 
the original procedure. 

~ COMPLICATIONS 

Numerous complications can occur following restorative proctocolectomy whether per
formed laparoscopically, by hand-assisted method, or by laparotomy. The only compli
cation that is unique to a hand-assisted technique compared to conventional open 
surgery or laparoscopic pouch surgery is the risk of small-bowel obstruction at the level 
of the ileostomy as described above. Creation of the ileostomy aperture through the 
anterior rectus sheath before creation of the Pfannenstiel incision has greatly reduced 
the risk of this complication. 

3 RESULTS 

Extensive colorectal resections and reconstructions, including total abdominal colec
tomy and total proctocolectomy with ileal pouch-anal anastomosis (IPAA), are undoubt
edly among the most technically challenging operations to perform laparoscopically. 
Hand-assisted techniques prove to be particularly relevant in allowing the adoption of 
minimally invasive total colorectal resections by a wider group of surgeons. 
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Suggested Readings 

Rivadeneira and colleagues reported 23 prospectively collected cases of restorative 
proctocolectomy performed using hand-assisted technique or laparoscopy. The authors 
found that HALS was associated with shorter operative times (247 vs. 300 min, P <0.01), 
but with otherwise comparable postoperative variables. A similar retrospective review 
of 23 patients by Nakajima et al. reported comparable results, including a shorter 
operative time of 63 minutes favoring the HALS group. Both case series represent early 
experiences with HALS total colorectal resections, and, as such, were likely under
powered. 

Boushey and colleagues have published the largest such prospective database series 
to date, in which they compared two groups of patients undergoing HALS (n = 45) or 
laparoscopic (n = 85), total abdominal colectomy, and total proctocolectomy. Again, the 
authors found a trend toward reduced operative times, in addition to significantly 
decreased conversion rates favoring the HALS group (2.2% vs. 7.1%, P< 0.01). As with 
segmental resections, this group also demonstrated that non-laparoscopic colorectal 
staH surgeons performed a much larger proportion of cases using the hand-assisted 
technique compared to a laparoscopic procedure (20% vs. 4.7%, P = 0.02). 

AB part of their multicenter RCT comparing HALS to straight laparoscopy, Marcello 
and colleagues published data pertaining to total colectomies and total proctocolecto
mies. Although reporting on a small number of patients (n = 29), this portion of the 
trial did demonstrate a significant decrease in skin-to-skin operative time associated 
with HALS of almost 1.5 hours (199 vs. 285 min, P = 0.015). This difference was also 
evident when the time to colectomy completion was analyzed (127 vs. 184, p = 0.015). 
Despite this significant time saving, this group did not found any significant difference 
between the two groups in terms of postoperative recovery. 

~ CONCLUSIONS 

Hand-assisted laparoscopic restorative proctocolectomy is the author's procedure of 
choice for patients requiring proctocolectomy who wish a restorative operation. The 
procedure as described earlier combines the advantages of laparoscopy while allowing 
the critical portions of the operation to be performed through the Pfannenstiel incision. 
For surgeons skilled in both laparoscopic segmental colectomy and open restorative 
proctocolectomy this approach allows for reduction in operative lime and a low rate of 
conversion while maintaining minimally invasive benefits to the patient 
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30 Pouch Configurations 
R. John Nicholls and Paris P. Tekkis 

Introduction 
The only reason for restorative proctocolectomy (ileal pouch-anal anastomosis [IPAA]) 
is to avoid a permanent ileostomy. A conventional proctocolectomy gives otherwise 
excellent results. Where there is no medical objection, the choice lies between a restor
ative and a conventional proctocolectomy and is almost entirely the patient's wish to 
make. This decision is possible only if the disadvantages are fully discussed. These 
include failure and complication rates, total treatment time, the possibility of pouchitis, 
and the likely functional outcome. A pouch support nurse, stomatherapist, and patient
support group can offer valuable advice, but in the end the patient must decide. 

HISTORICAL BACKGROUND 

The configuration of the pouch or reservoir is only part of the operation of restorative 
proctocolectomy. When the operation was first reported by Parks, a three-loop form of 
reservoir was used. This S-pouch was connected to the anal canal after a mucosectomy 
by an anastomosis between a point just above the dentate line and a segment of the 
terminal ileum projecting from the reservoir a few centimeters long. Parks said at the 
time that his main aim was to avoid incontinence and to do so he favored this form of 
reconstruction. Although this goal was achieved as reported in the first few publications 
(1-3), the price paid was failure of spontaneous evacuation in at least half of the patients 
having the procedure. This problem was radiologically shown (4) to be due to the dis
tal ileal segment, which acted as an impedance to outflow. The two-loop reservoir 
described by Utsunomiya (5) did not have this feature, it being directly joined to the 
anal canal without any intervening ileum. Evacuation was spontaneous in almost all 
patients. 

For this reason and also for its ease of construction by linear stapling the two-loop 
or "J" reservoir has become the most widely used reconstruction. Other configurations 
have included the "H" reservoir described by Fonkalsrud (6), the Kock, "K" design used 
with ileoanal anastomosis (IAA), and a four-loop reservoir, the "W" (7) (Fig. 30.1). The 
last was developed with the intention of achieving lower frequency of defecation, which 
followed the J reservoir since it was more capacious with an inverse relationship 
between frequency and capacitance having been demonstrated for straight ileoanal (8), 
ileal pouch-anal (9), and colonic pouch-anal (10,11) reconstructions. 

295 
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figur• 3111 Various pouch designs. 
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~ INDICATIONS 

The general indications for restorative proctocolectomy have been dealt with elsewhere. 
In considering the specific indication for using a reservoir as opposed to a straight seg
ment of small intestine, there has never been a trial in adult patients comparing no 
reservoir (straight ileoenal) with a reservoir reconstruction. One of the few pieces of 
evidence for lower frequency with the latter comes from a nonrandomized comparison 
by Martin et al. in which 16 patients having a straight ileoanal reconstruction had a 
frequency of 8 defecations per 24 hours compared with 4 per 24 hours in 14 patients 
having an ileal reservoir (12). Other evidence comes from physiological studies of 
patients who have had either a straight or a pouch reconstruction (13) and from patients 
who have shown an inverse relationship between frequency of defecation and capaci
tance of the reservoir measured by balloon volumetry (8-10). 

There are no particular indications other than the surgeon's preference in choosing 
which pouch should be used other than the "S" reservoir, which with its evacuation 
di.fliculty has almost died out In current practice, therefore, the J pouch predominates, 
with a much smaller proportion of patients having a W pouch. The latter is still used 
in some units, however, and in recent years it may have increased its use following 
some evidence that long-term function is better (Table 30.2). The length of small intes
tine used for each is similar and the mobility of the mesentery that determines whether 
or not there will be some tension on the anastomosis is also similar for both "J" and 
"W" reservoirs. 

V PREOPERATIVE PLANNING 

AB long as an ileoanal anastomosis is possible, there is no particular preoperative plan
ning required for the reservoir. The choice of configuration is unaffected by general factors 
such as the patient's condition or medication requirements. There are no local anatomical 
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or pathological factors, which would lead to one or other type being preferred. Thus, the 
width of the pelvis, mobility of the mesentery, the state of the anal sphincter, and the 
extensiveness of any adhesions do not influence the choice of reservoir. 

6) TECHNIQUE 

The technique forms only a part of restorative proctocolectomy (IPAA), which has been 
described in detail in the foregoing sections. Briefly, it involves removal of the colon 
and the rectum using either an open or laparoscopic technique followed by the con
struction of an ileal reservoir, which is then joined to the anal canal by an IAA. The 
IAA can be carried out using a manual or stapled technique. 

General Points 
The following precautions should be observed: 

• Antibiotics-Single-dose perioperative antibiotic cover should be used, but if the 
duration of operation exceeds 3 hours, a second dose of antibiotic is advisable, par· 
ticularly if the antibiotic has a short half-life. In immunosuppressed patients receiving 
drugs such as cyclosporin or biological sulfonamides may still have a role in protect
ing against Pneumocystis carinii pneumonia. 

• Anti-embolism prophylaxis using subcutaneous heparin, pneumatic compression, 
and anti-embolism stockings for prophylaxis. 

• Anesthesia-Blood (usually 4 units) should be c:rossmatched and available if neces
sary. If a centtal venous line is needed for total parenteral nutrition, this should be 
inserted at the end of the operation. If the operation is carried out by an open tech· 
nique, the abdominal wound will be an important cause of pain and an epidural 
anesthetic should be given. 

• Positioning-The reversed 'Ihmdelenbmg position with the legs raised (Lloyd-Davies) 
should be used, thereby allowing access to the anus, and the tip of the coccyx should 
lie over the end of the operating table to gain adequate exposure of the perineum. 
Whether an open or laparoscopic technique is used, this position gives excellent access 
to the abdomen and suitable deployment of surgeon and assistants around the patient 

• The bladder is routinely catheterized. It is helpful to insert a proctoscope before start· 
ing to drain the bowel of as much liquid feces and flatus as possible. 

Surgical Technique 

General Considerations of Pouch Construction 
There are three principles that should be observed in constructing a reservoir: 

• Minimal tension in the mesentery 
• Adequate capacitance of the pouch 
• Absence of distal ileal segment 

To minimize tension, as full a mobilization of the mesentery as possible combined 
with division of selected mesenteric vessels if necessary should be performed combined 
with a trial descent. To achieve adequate capacity a minimum length of small bowel of 
40 em is required. Using the apex of a folded pair of loops as the point for the enter· 
ostomy to form the IAA will avoid any distal ileal segment 

Mobilization of1he Mesentery 
Once the colon and the rectum have been removed, an assessment of the mobility of 
the small bowel to descend to the pelvis is made by holding the apex of a loop of ter
minal ileum intended to form part of the IAA down into the pelvis. This most mobile 
point is around 15 em from the ileocecal junction. If there is no evidence of tension, 
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no further mobilization of the mesentery is carried out. If, however, there is some ten
sion, then further mobilization of the mesentery is required. This goal is achieved in 
three ways (Fig. 30.2): 

• Mobilize the mesentery 
• Perform transverse incisions of the peritoneum 
• Divide selected vessels if neCilssary 

It may be necessary to mobilize the duodenum using Kocher's maneuver. The unc
inate process of the pancreas can be freed from the origin of the superior mesenteric 
artery and vein if necessary. Care should be taken to avoid damage to the superior 
mesenteric vein or its major tributaries. Usually, however, this step is not required. Four 
or five small transverse cuts made in the peritoneum on each side of the mesentery 
result in lengthening by 1 or 2 em. 

If, despite these maneuvers, there is still tension sufficient to restrict descent of the 
apex of the terminal ileal loop into the pelvis, then division of a selected restraining 
vessel in one of the vascular arcades will be necessary. This maneuver must be done 
with great care to avoid ischemia. The vessel restraining mobility is identified by putting 
gentle stretch on the mesentery and using transillumination it is than dissected from 
its connective tissue bed. A bulldog clamp is applied to the vessel and the and of the 
terminal ileum is inspected to see whether there is adequate perfusion. If vascularity is 
satisfactory, the vessel is than divided. This maneuver is rarely necessary if a stapled 
ileoanal anastomosis is used. 

A trial descent of the small bowel testing its ability to descend to the level of the anal 
canal is recommended where the bowel has been divided to leave an open anal stump 
as would have been done in patients in whom a manual IAA with mucosectomy is 
intended. Where the anorectal stump has been closed by a transverse stapler in prepara
tion for a stapled IAA this is not possible, but in this circumstance there is less tension 
on the mesentery as the IAA will be at a slightly higher level. The trial descant is under
taken by abdominal and perineal operators. A stay suture is plaei!d on the apex of the 
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loop selected for the IAA and this is passed through the pelvis and anal canal to be taken 
by the perineal operator. Gentle traction is applied and the small bowel is drawn down 
to the anal canal. If it reaches the dentate line, it will do so alter the pouch is formed. If 
it does not, then further mobilization is necessary as described earlier (Fig. 30.3). 

The Pouch 

In cUITent practice, the "J" and, to a lesser extant, the "W" reservoirs are the most com
mon types of pouches used and the technical description below will be confined to 
these types. 

• J• Pouch 
Once adequate mesenteric length is assured, the pouch is constructed by stapling or 
manual suture (Fig. 30.4). Most surgeons now usa the former technique, but stapling 
may not be better since it leaves a short distal stump (the "dog ear"), which can tistulate. 
A "J" pouch should have a volume of at least 300 ml at the time of construction. A 20 x 
20 em loop achieves an intraoperative volume of more than 300 ml with a postoperative 
capacity of 380 mi. 

Stllpling 
Three stay sutures are placed on the antimesenteric border of the ilau:m to ensure that the 
staple line is truly antimesenteric. The limbs of the pouch should each measure 20 em in 
length. A transverse enterotomy not more than 3-cm long is made at the apex of the folded 
loops. The procedure is performed antiraly through this enterotomy, conce:ming the limbs 
of the ileum over the stapler. A linear cutting stapler is introduced into the two loops of 
ileum and the limbs are advanced as far as possible. The stapler is closed and an inspec
tion is made to ascertain that no mesenteric vessels are included in the shafts of the stapler. 
If not, the instrument is tired. A second stapler is introduced and advanced beyond the 

Figur• 30.3 Trial descent before 
making the pouch. 
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Trial descent figur• 3G.4 Construction of· J• 
pouch; stapled and manual tech· 
niquas. 

now open loops of ileum and closed and fired. The number of cartridges required will 
usually be two: a 90-mm. or 100-mm. stapler. The four for a 50-mm. stapler and three for 
the 75-mm. instruments: the aim should be to achieve a pouch of 17-20 em limb length. 
The pouch may be averted through its mesentery to expose the posterior staple line to 
look for any defect and to assess hemostasis. The integrity and capacity of the pouch are 
tested by placing a noncrushing clamp over the afferent limb while injecting saline into 
the pouch through a catheter introduced through the apical enterotomy. 

The terminal ileum will have bean closed by a transversa stapler applied before 
constructing the pouch. This results in a "dog ear" at its most distal part, which is 
oversewn. Care should be taken to ensure that it is no more than 2 em in length and is 
intact as tistulation can occur from leakage at this point. 

Menusl Sutute 
The two loops are approximated using a seromuscular continuous suture of absorbable 
material The bowel is than opened and a full-thickness continuous suture is carried out 
from the posterior layer coming round to the anterior layer of the two loops. In this man
ner, the "dog ear" deformity is completely avoided since the anatomical end of the termi
nal ileum is incorporated end to side into the pouch. The suture is continued to the apex 
of the pouch and terminated at a point, which leaves the enterotomy for the IAA just able 
to take two fingers comfortably. If a stapled IAA is intended, however, the last few sutures 
up to this point should be interrupted to avoid unravelling of the continuous suture line, 
which might occur as it is cut by the knife of the circular stapler. It tabs about 30 minutes 
to construct a sutured "J" pouch, but there is the advantage of maximizing volume by using 
all the bowel length for constructing the reservoir, avoiding the "dog ear" with its risk of 
tistulation and lowering the cost It may, however, result in mora contamination. 

"'W' Pouch 
It is not practical to construct a four-loop pouch by stapling. The tarminal40 em of 
the ileum is folded into four 10-cm loops. The proximal two limbs are oHset from the 
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~ COMPLICATIONS 

Morbidity occurs in 20-40% of patients. It is difficult to separate those complications 
due to the reservoir itself and others with the exception of fistulation directly from the 
reservoir as can occur in a stapled "J" pouch developing leakage from the "dog ear" 
stapled line at the point of distal division of the ileum. They may be divided into early 
and late and can be classified into those general to any surgery and those specific to 
restorative proctocolectomy. Any patient undergoing major surgery is at risk of develop
ing general complications such as infections of the chest, wound and urinary track, 
thromboembolic disease, and hemorrhage. 

The commonest complications specific to major restorative surgery and restorative 
proctocolectomy in particular include the following: 

• Sepsis 
• Poor function 
• Pouchitis 
• Neoplastic transformation 

Failure defined by the need for a permanent or indefinite ileostomy, progressively 
occurs with time, being --10% at 10 years rising to 15o/o or more at 20 years (16) although 
Hahnloser at al. (17) reported a lower rate of 6% at 20 years for patients who had not 
failed due to Crohn's disease. Failure is due to sepsis in 50o/o, poor function in 30o/o, and 
pouchitis in 10% (18). There is no evidence that failure is related to the type of pouch. 

The most important complication is pelvic sepsis usually due to a degree of break
down of the IAA in the early postoperative period. If the clinical presentation is delayed, 
the patient may develop fistulation into the vagina or the perineum. Such late fistula
lion can present months to years after the primary restorative proctocolectomy. The 
occW'I'BJlce of pelvic sepsis is not related to the type of reservoir. When manual and 
stapled IAAs have been compared, there is no diHerence in this complication. There is 
no difference in the propensity of any reservoir design to pouchitis. 

3 RESULTS 

The rasults following different reservoir designs are essentially those relating to func
tion. Reservoir configurations have been developed to improve frequency of defecation 
as the main aim. Set against this is the need to simplify the method of construction as 
far as possible. 

Various authors have critically reviewed the results and reported a low incidence of 
complications, bowel frequency of 4-7 movements in 24 hours and no emptying prob
lems (19-21). Stool frequency falls considerably in the first 12 months after ileostomy 
closure. Likewise, the volume of the J pouch incraases with time, reaching a maximum 
by 2 years (3,22,23). Pouch volume is directly related to the length of ileum used for 
pouch construction. Volume is not, however, the only predictor of outcome: small-bowel 
motility, bacterial overgrowth, anal function, pouch evacuation, and villous atrophy index 
are also important determinants of outcome (24,25). Nevertheless, most date suggest that 
a large capacity and compliant pouch are probably the most important variables in achiev
ing low bowel frequency, provided anal sphincter function is preserved (22,26-28). 

The shape of the J pouch mora closely resembles the normal rectum than the S or 
W pouches. None of the large clinical series indicate that catheterization is necessary 
(29,30) although frequency of defecation with the 15 x 15 em J pouch, and particularly 
with the 10 x 10 em J pouch, does seem to be greater than with the S pouch (9,26). 
There is, however, tremendous variation in the frequency of defecation from day to day, 
which is influenced a great deal by dietary intake. Furthermore, there is a long period 
of ileal adaptation after J-pouch construction and frequency of defecation falls substan
tially with time. Soiling, nocturnal defecation, discrimination, and deferment of defeca
tion also improve. Consequently, Oresland et al. (31) showed that there was a 
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No.af No.af OAJWMD 
Outcoma patianta lllldia (MCI) P-wlua 

Stool frequency per 24 hr 
Jvs.W 194 6 0.9710.2iH.74) D.D1 
Svs.W 166 3 1.141-0.1~2.38) 0.07 
Svs.J 433 6 -1A8I-2.1~~.85) <1.181 

Stool frequency lnight) 
Jvs.W 133 4 0.21 l-0.14-0.58) 0.25 
Svs.W 128 3 0.131-0.06-0.32) 0.19 
Svs.J 112 3 -0.061-0.28-0.15) 0.55 

Seepage !daytime) 
Jvs.W 129 3 2A2I0.7G-8.311) 0.16 
Svs.W 88 2 3.01I0.81H1.42) 0.10 
Svs.J 148 4 0.83I0.34-Z.07) 0.69 

Seepage lnight) 
Jvs.W 83 2 1.56IOA6-6.30) 0.47 
Svs.W 50 1 2.67I0.61H 1.76) 0.20 
Svs.J 110 3 0.60 I0.1H20) 0.44 

Daytime pad usage 
Jvs.W 204 5 3.7211.24-11.17) ... 
Svs.W 76 1 3.90 IG.81-18.71) 0.09 
Svs.J 127 3 1.5910.59-4.30) 0.36 

Nocturnal pad usage 
Jvs.W 30 1 3.21 10.12-85.20) 0.48 
Svs.J 57 2 0.81I0.2H56) 0.72 

Urgency 
Jvs.W 358 7 1.35IOA7~.92) 0.58 
Svs.W 1117 3 2.63IOA7-14.74) 0.27 
Svs.J 360 5 0.5910.~1.54) 0.28 

Incontinence 
Jvs.W 387 7 2.31 10.34-15.72) 0.39 
Svs.W 211 4 1.0210.26-3.97) 0.98 
Svs.J 338 4 0.9510.29-3.14) 0.93 

Antidiarrheal medication 
Jvs.W 354 II 3.5512.04-11.20) <1.181 
Svs.W 207 4 0.8710.29-Z.65) 0.81 
Svs.J 487 8 0.3610.16-0.81) D.D1 

Pouch intubation 
Jvs.W 300 4 0.06IO.OHI.33) 8.1111 
Svs.W 207 4 4.2310.22-81.113) 0.34 
Svs.J 316 5 6.1911.12~4.07) ... 

Soun:t~: Adapted from Lovegrove st. al. ColotBcttll Dis 2007;9!4~31 D--20. 
OR, odds ratio. Values <1 favor design 1; values >1 favor design 2. 
WMD, weighted mean difference. Negative values favor design 1; positive values favor design 2. 
P·values in bold are of ltrirical •ignificance. 

refiected in a 3.55-fold incr888e in the likelihood of the need for antidiarrheal medication 
in the "J" compared with the "W" pouch group (P < 0.001). 

~ CONCLUSIONS 

A reservoir is used in restorative proctocolectomy to achieve better function than fol
lows a straight ileoanal reconstruction. The configuration used should be simple to 
construct with adequate capacitance and emptying characteristics. The "J" design is the 
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Abdominoperineal 
Resection 

31 Open Abdominoperineal 
Resection 
David A. Rothenberger and Genevieve B. Melton Meaux 

~ INDICATIONS/CONTRAINDICATIONS 

Abdominoperineal resection (APR) is generally performed for patients who have a rec
tal adenocarcinoma but may also be performed for benign conditions such as inflam
matory bowel diseases or incontinence and is sometimes appropriate for other low 
anorectal and pelvic malignancies or as a salvage procedure for anal canal cancers. The 
technique discussed in this chapter is intended to achieve radical clearance of anorec
tal malignancies: more conservative techniques of APR used for benign conditions are 
not discussed here in detail. Both open laparotomy and minimally invasive laparo
scopic approaches are used for APR of rectal cancer. Some surgeons now use a hybrid 
laparoscopic approach to explore the abdomen, mobilize the left colon, and then con
vert to an open or hand-assisted procedure via a lower midline incision to complete 
the abdominal phase. A prospective trial is now being done by the American College 
of Surgeons Oncology Group to determine if laparoscopic technique for rectal cancer 
resection is a safe and effective alternative to the open technique. Other similar trials 
are underway in other countries. This chapter focuses on the operative technique used 
during an open approach for APR. The principles and techniques described here are 
applicable with minor modifications to extended operations for rectal cancer including 
en bloc sacrectomy, vaginectomy, or pelvic exenteration. 

The decision to do an anterior resection (AR) and anastomosis versus an APR and 
permanent colostomy is dependent on oncologic considerations, technical considerations, 
the surgeon's skills and experience, anticipated functional outcomes, and patients' desires. 
Important oncologic and technical considerations include preoperative level of the lesion 
and in particular its relationship to the anal sphincters and levators, pretreatment stage 
of the cancer including any local organ invasion or distant spread, histology predictors 
of poor outcome, and threatened or involved margins and the tumor response to neoad
juvant therapy. In general, obesity and the narrow male pelvis add to the technical chal
lenges encountered by the rectal cancer surgeon. Both open APR and open AR 
curative-intent radical resections for rectal cancer use the same total mesorectal excision 
(TME) technique to mobilize the rectum with its mesorectum and achieve proximal, lat
eral, and radial margin clearance. The choice of APR versus AR is primarily dependent 
on the surgeon's ability to achieve distal mural clearance of 2 em and distal mesorectal 
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clearance of 5 em and to perform a reliable sphincter-sparing anastomosis that will pre
serve good anorectal function. In general, the mora distal the anastomosis is located, the 
higher the risk. of anastomotic complications and the less good the function. Pelvic irra
diation generally increases the risk. of anastomotic problems and worsens the functional 
outcome. While patients understandably may prefer a sphincter-sparing proctectomy to 
APR, they should be informed that sphincter preservation is not uniformly associated 
with batter quality of life (1). It is generally counterproductive to compromise control of 
the cancer in a heroic attempt to avoid a permanent colostomy as recurrences often result 
and/or functional results are so poor that quality of life is unacceptable. The ultimate 
decision making with respect to selecting AR or APR may not be possible until intraop
erative assessment and mobilization of the rectum is complete. 

~ PREOPERATIVE PLANNING 

Assessment and Staging 
All patients with a newly diagnosed rectal cancer should undergo full clinical assess
ment, pretreatment staging of the primary cancer, as well as a search for metastases and 
synchronous colonic abnormalities. A full discussion of this topic is beyond the scope 
of this chapter. A history of pain with defecation may be indicative of involvement of 
the anal sphincters, whereas tenesmus may suggest a large or possibly fixed tumor. It 
is important to assess preoperative bowel function, including the presence of bowel 
incontinence as well as baseline sexual and urinary function. For distal rectal cancers, 
digital rectal examination can define tumor size, location from the anal verge, relation
ship to the anorectal ring, orientation within the anal canal (anterior, posterior, left, or 
right), and relative fixation (fixed, tethered, or mobile). Confirmation of these character
istics and biopsy for histologic confirmation of the diagnosis of rectal adenocarcinoma 
may be achieved by either flexible sigmoidoscopy or rigid proctoscopy. The latter is 
preferred by some surgeons as the most accurate method to assess precise distance and 
location of the lesion from the anal verge or dentate line. Complete colonoscopy is 
essential to exclude synchronous lesions or other colonic diseases. Pulmonary metas
tases are identified by chest x-ray or CT scan while hepatic metastases may be identified 
by abdominal CT scan. Carcinoembryonic antigen (CEA) may be useful as a baseline. 

Primary tumor staging has become increasingly important to determine whether 
neoadjuvant chemoradiation therapy is indicated. While CT scanning is the mainstay 
for initial assessment of distant disease and is useful to assess gross pelvic abnormalities 
such as direct extension to adjacent organs, it is not adequate for primary rectal tumor 
staging. Endorectal ultrasonography (ERUS) appears most useful to stage early lesions 
and is a reliable method to assess tumor depth within the rectal wall (Tl and T2) and 
moderately accurate at assessing enlarged mesorectallymph nodes (N-stage). For mora 
extensive tumors, pelvic phased array magnetic resonance imaging (MRI) should be 
considered using a protocol specific for staging rectal cancer. Pelvic MRl appears to 
have several advantages over ERUS: (a) It is less operator dependent; (b) it provides a 
larger field of view beyond a few centimeters of the primary including the pelvic side
wall and other adjacent structures; (c) it is probably more accurate in assessing lymph 
node involvement; and (d) it provides anatomically relevant information to the surgeon. 
Not surprisingly, pelvic MRI has become increasingly utilized to stage rectal cancer (2). 
ERUS and pelvic MRl specific for rectal cancer staging may not be widely available or 
of adequate quality throughout the United States, so some patients may need to be 
referred to experienced canters to obtain these tests. 

In the United States, most advanced mid or low rectal cancers with evidence of 
lymph node involvement and/or transmural spread of the primary are treated with 
neoadjuvant chemoradiotherapy followed 8-10 weeks later by radical surgical resec
tion. Tattooing the distal edge of the tumor is sometimes useful to guide the subsequent 
resection and selection of a distal margin should a complete clinical response to the 
neoadjuvant therapy occur. The rationale for such neoadjuvant therapy is to decrease 
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the risk of local recurrence and thus improve survival. Postoperative adjuvant chemo
therapy is generally used as well to decrease the risk of distant metastases. In many 
parts of the world, the American approach is criticized for overtreating many patients. 
Many other protocols call for use of a less morbid, short-course neoadjuvant radio· 
therapy followed by radical surgery or for radical surgery alone if preoperative MRI 
suggests that TME can clear the rectal cancer adequately (3). 

Role of Multidisciplinary Team 

While the colorectal surgeon usually has the primary responsibility to assess and direct 
the treatment of a patient with rectal cancer, appropriate decision making to optimize 
outcomes is enhanced by a multidisciplinary team of professionals similarly focused on 
ractal cancer care. Praoperative consultation with other specialty colleagues to plan the 
optimal treatment, achieve the optimal oncologic outcome with the least morbidity, and 
to implement a coordinated and safe operation is essential. For many advanced stage 
rectal cancers, medical and radiation oncologists will oversee a course of neoadjuvant 
chemoradiation. If there is involvement of the genitourinary tract or sacrum, preoperative 
consultation with a urologist, neurosurgeon, or orthopedic surgeon is advised. Patients 
with distal ar mid rectal cancer should be seen preoperatively by an enterostomal therapist 
for counseling and marking of the abdominal wall for any potential stomas. In cases where 
it is not clear whether the procedUI'8 will be an APR versus AR and low anastomosis with 
a diverting ileostomy, both sides of the abdomen should be marked. Perineal wound clo· 
sure may require plastic surgical consultation to plan a rotational myocutaneous nap. 

6) SURGERY 

Special Surgical Considerations 

Pelvic Floor Anatomy 
APR requires that the surgeon be intimately familiar with the anatomy of the pelvis and 
in particular, the pelvic fioor and perineum (Figs. 31.1 and 31.2). The perineum is the 
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Figure 31.1 Caudal view af pelvic 
floor muscles. 
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Figur• 31.2 Lateral view of pelvic 
floor muscles. 

lliococcygeus Pubococcygeus Puborectalis 

Levator ani muscle 

area between the thighs extending from the pubis to the coccyx. Its uppar boundary is 
the lower surface of the levator ani. It is typically divided into an anterior urogenital 
region and a posterior anal region. The pelvic fioor is a funnel-shaped, bilateral muscular 
plata that includes the three muscles of the levator ani (puborectalis, pubococcygeus, and 
iliococcygeus muscles) as well as the coccygeus muscle. The levator ani muscles are 
attached anteriorly to the pubis just lateral to the symphysis and posteriorly to the ischial 
spine. The puborectalis is a muscular loop without attachments to the coccyx with ante
rior fibers merging into the external sphincter. The pubococcygeus and illococcygeus 
muscles arise from the arcus tendineus that extends from the pubis to the ischial spine. 
They insert on the ventral and lateral surfaces of the coccyx as well as to the anococcygeal 
raphe. The coccygeus muscle arises from the ischial spine and inserts into the lateral 
surface of the caudal part of the sacrum and the coccyx (Fig. 31.2). The pelvic fioor mus
cles are covered by a parietal endopelvic fascial layer on their pelvic surface. The pre
sacral Waldeyer's fascia is a thickened part of the parietal fascia that covers presacral 
vassals and nerves and is attached to S3 and S4 sacral segments. Antariorly, Danonvil
lier's fascia separates the rectum from the seminal vesicles and prostate (Fig. 31.3). 

Recent Oncologic Insight-The ·waist• 
Curative intent APR is associated with higher rates of perforation, positive margins, and 
local recurrence than observed after AR. These poor outcomes seem independent of 
tumor stage or size (4). Some authors have suggested that distal rectal cancers have a 
different biology and routes of spread compared to proximal lesions. For instance, 25% 
of transmural cancers in the distal half of the rectum have lateral pelvic lymph node 
metastases located well beyond the dissection plane followed by TME (5). While this 
may explain some of the poor outcomes observed after APR, there is increasing concern 
that the poor results may be due in large part to anatomic and technical considerations 
not previously considered. Specifically, it has been suggested that the poor outcomes 
after APR are due to the close proximity of the cancer to the circumferential resection 
margin at the level of the anorectum distal to the levator muscle sling (6). AB opposed 
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to a more proximal rectal cancer that is surrounded by the mesorectum enveloped within 
the endopalvic fascial plana, cancer in the distal anorectum has no comparable tissue 
sUITounding it (Fig. 31.4). Nagtegaal at al. (4) assessed cancers <5 em from the anal verge 
and found that there was little or no levator and sphincter muscles surrounding the 
specimen at the level of the cancer. This area has now been termed the "waist" in an APR 
specimen. Salamo et al. (6) found that the location of the "waist" was between 35 and 
42 mm proximal to the anal verge, a site that correlates with the puborectalis. 

It is possible that a well-intentioned surgeon focused on performing a low anasto· 
mosis after TME for a distal rectal cancer may follow the mesorectum distally to the 
point where it thins and blends with the intersphincteric plana leaving almost no sur
rounding tissues on the cancer-bearing anorectum where it is excised, that is, at the 
"waist." This is thought to result in high local recurrence rates. We agree with others 
that it is reasonable to modify the technique for radical APR to eliminate the "waist" 
and hopefully improve the poor results currently observed. The mod:ifications described 

Conventional APR with waist 

Figur• 31.3 Lateral view af the 
parietal fascia in the pelvis !pre· 
sacral, retrorectal, rectovesical). 

Figur• 31A Conventional abdomi· 
noperineal resection (APR) dis· 
section planes resulting in 
·waist• 



312 Part VII Abdominoperineal Resection 

Figur• 31.5 Suggested oncologic 
dissection planes with tatal 
ischioanalexcision. 

APR with total isehioanal exci!licn 

in detail include: (a) stopping the abdominal dissection at the proximal level of the 
levator muscles and then (b) performing a more radical perineal excision of the levators 
including the puborectalis in the prone jackknife position. Thus, instead of following 
the levators distally and inward to the anorectal ring, the surgeon can purposefully 
dissect through the levators laterally along the side wall and include the soft tissue 
around the proximal aspect of the anorectal ring as part of the intact APR specimen. 
When done properly, the specimen will appear as a "cylinder'' rather than as an APR 
with a distal "waist." Holm terms this modified technique of APR for distal rectal can
cars as a "total ischioanalaxcision" (Fig. 31.5) (7). Like Holm, we also believe that this 
modified technique is greatly facilitated by undertaking the perineal dissection with the 
patient in the prone jackknife position. 

Peter McDonald and John Northover (8) recently recovered old films from the archives 
of St. Mark's Hospital in London, England, showing Percy Lockhart-Mummery perform
ing a perineal excision, William Gabriel doing a perinaoabdominal excision, and Oswald 
Lloyd-Davies undertaking a synchronous combined abdominoperineal excision of the 
rectum. These remarkable films ware edited by Northovar and shown at the American 
Society of Colon and Rectal Sw:geoos meeting in 2003 during his Ernestine Hambrick. 
Lecture, "Rectal Cancer Surgery: The Century Since Ernest Miles." They clearly demon
strated the exteosive nature of the perineal phase used by these pioneering surgeons to 
excise rectal cancer. In the films, after an a:xteosiva perineal incision and coccygectomy, 
the pelvis was cleared with lateral division of the levator muscles posterolaterally and 
the anterior dissection was carried up to the pouch of Douglas (Fig. 31.6). 

One wonders why modem surgeons abandoned this mora radical perineal phase in 
favor of the more coosarvativa "conventional APR dissection" that predisposes to "the 
waist" of an APR specimen. We speculate that the recent emphasis to do more distal 
low and ultra-low anastomoses predisposed surgeons to alter what may be a key com
ponent of the deep pelvic dissection during an APR. Normally, when the dissection of 
a rectal cancer that is clearly amenable to resection and anastomosis reaches the level 
of the levators, the surgeon selects a site for division of the rectum such that there will 
be an adequate distal mw:gin thus leaving the levators intact. We suggest that modern 
surgeons inappropriately apply the same basic technique used for low AR to the pelvic 
dissection for APR. Thus, when the dissection reaches the level of the levators, they 
follow the pelvic floor inward close to the anorectal wall before again widening the 
dissection plane at the laval of the ischiorectal fossas. This technique unintentionally 
creates the "waist" in the specimen. When this method is utilized for more distal rectal 
cancers at or near the level of the puborectalis, surgeoos may increase the likelihood 
of local recurrence by not adequately clearing the soft tissues from the pelvis at the 
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A 

Fit•• 31.6 Drawings from St Mark's hospital showing (A) extensive perineal dissection with coccygectomy and IB) completion of postarior and lateral 
dissection with delivery of specimen prior to proceeding \IIIith final anterior dissection. (Figures courtesy of Dr. John Northover, St Mark's Hospital, 
East London, England.) 

level of the cancer. Indeed, a less radical APR can be done using either the interspb:inc
teric (Fig. 31.7A) or the extralevator (Fig. 31.7B) planes. Such techniques may be appro
priate for APR for proximal and mid rectal cancers in patients with poor sphincter 
function or some other contraindication for a sphincter-preserving anastomosis and may 
be the preferred APR technique for benign diseases such as inflammatory bowel disease. 
However, for distal rectal cancers requiring APR, the surgeon is advised to consciously 
avoid the tendency to "cone in" on the dissection plane at the level of the levators. 

Sequential Versus Synchronous APR and Patient Positioning 
APR includes abdominal and perineal phases, which may be done sequentially or syn
chronously. The perineal phase can be done in modified lithotomy, lateral, or prone 
jackknife position. We prefer the sequential approach beginning with the abdominal por
tion of the procedure with the patient in modified lithotomy position followed by the 
perineal portion with the patient in the prone jackknife position. We find that this greatly 
improves exposure of the perineal field and improves access for an assistant sw:geon. This 
sequential approach is particularly helpful for obese or heavily muscled patients, those 
with a deep anal canal, those for whom a concomitant vaginectomy or sacrectomy is 
planned, and those with distal tumors where anterior and anterolateral clearance may be 
difficult to achieve. In cases where perineal wound closure is achieved by the use of a 
vertical rectus abdominis muscle flap, the patient is generally repositioned in modified 
lithotomy following the APR. Alternatively, the flap can be developed during the initial 
abdominal phase of the APR and left within the abdomen for subsequent retrieval after 
the APR. The main disadvantages of the sequential approach are not having simultaneous 
access to both operative fields, the time required to change positions, and the potential 
dangers associated with changing position of an anesthetized patient If we anticipate that 
the rectal resection will be unusually difficult because of lateral fixation, we should use 
the synchronous two-team technique. The patient is carefully positioned with the but
tocks elevated on a pad such that the perineum extends over the edge of the operating 
table; reb:actors are used to spread the buttocks and to expose the anorectum. 
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fit•• 31.1 Anatomic de(iction of 
less conservative lA) intBrsphinc· 
teric and IB) extraiUYator dissection 
planes, which are inappropriatB for 
radical clearance of distal rectal 
cancer with abdominoperineal 
resection (APR). 

APR with irrtersphincteric: excision 

A 

Extra levator APR 

B 

Perineal Wound Management 
Perineal wound complications are common after APR. They range in severity from 
minor to serious and occur both in the immediate postoperative period and during the 
long-term follow-up. Radical APR results in a large pelvic "dead space" that predis
poses to the development of postoperative pelvic seromas, hematomas, and abscesses, 
as well as to adhesive bowel obstruction as loops of intestine adhere to the presacrum 
deep in the pelvis. Neoadjuvant radiation and/or extended resections accompanying 
APR such as en bloc sacrectomy significantly increase the risk of perineal wound prob
lems and make subsequent reoperation mora hazardous. To minimize the risk of pelvic 
fluid collections, most surgeons routinely place a large suction drain in the pelvis. 
Many surgeons also routinely mobilize a pedicle of omentum and place it in the pelvis 
to fill the "dead space" and keep the small bowel from adhering to the distal sacrum. 
In our experience, this is rarely effective. Today, we increasingly utilize myocutaneous 
flaps such as the vertical rectus abdominis, gracilis, or gluteus to fill the pelvis, close 
large perineal defects, and simultaneously reconstruct the perineum and vagina (7 ,9,10). 
Rectus abdom:inis flaps have been widely reported with consistently good results. While 
less widely reported, the use of bilateral gracilis flaps and inferior gluteal flaps both 
have good results when used for the perineum. Our practice is to strongly consider the 
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Figur• 31.8 Anatomic depiction 
of vascular ligation techniques. 
A. ·High ligation· rafars to ligation 
of the inferior mesenteric artery 
nears its origin. B. ·Low ligation· 
raters most commonly to ligation 
of the superior rectal artery. 

Inferior mesenteric 
artery 

Superior rectal 
M~----------~~SF~~ 

Step 2: Ligation of Inferior Mesenteric Artery 
The mobilized rectosigmoid is retracted anteriorly to the left to expose the inferior 
mesenteric artery (IMA). 'Ii'ansillum:ination of the mesentery facilitates identification of 
an avascular space adjacent to the IMA at the base of the mesentery. The peritoneum 
overlying this space is incised on either side of the IMA and, after identifying the right 
ureter, the peritoneal incision is extended on the right side of the mesentery to the pelvic 
brim. Swgaons vary in opinion about the precise level of IMA ligation for rectal cancer 
resection (1,11). Some swgaons prefer a high ligation of the IMA at its origin from the 
aorta suggesting that this level of transection not only maximizes the mesenteric lymph 
node harvest, but also improves the oncologic outcomes. Other surgeons prefer a low 
ligation of the IMA just distal to the left colic artery, suggesting that this approach ensures 
better blood supply to the proximal colon and prevents nerve injury at the base of the 
IMA, thus minimizing functional impairment (Fig. 31.6). At present, there is not enough 
evidence to recommend one approach over the other. After ligation of the proximal vas
cular pedicle, it is convenient to clamp, divide, and ligate the mesentery to the colon at 
the descending-sigmoid junction where the colon is then divided with a linear stapler. 

Step 3: Total Mesorectal Excision, Preserwation of Autonomic Nerwes, 
and Mobilization to Levators 
TMH along the areolar plane between the visceral fascia of the mesorectum and the 
parietal fascia of the pelvis is a standard component of APR for rectal cancer. The sig
moid with its intact and fully mobilized mesentery is reb:acted anteriorly and inferiorly 
toward the pubis to expose an avascular plane posterior to the rectum at the level of 
the common iliac vessels. Sharp incision of the pelvic peritoneum in this avascular 
plana while traction is placed on the rectosigmoid typically allows air to enter the are
olar tissue posterior and lateral to the rectum in the retrorectal space. The surgeon 
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Figur• 31.9 Landmarks for peri· 
neal incision relative to ischial 
spines, coccyx, and perineal body. 

Step 5:: Synchronous Two-Team APR-Completion of Abdominal Dissection 
If a synchronous two-team approach is Wled, the patient remains in the modified lithotomy 
position. As the pelvic surgeon initiates the perineal dissection as described below, the 
abdominal surgeon may proceed with additional distal posterior mobilization of the rec
tum to the level of the coccyx and with further anterior and anterolateral dissection of the 
rectum. Deep pelvic 1'8b:actors are used to protect the seminal vesicles and prostate in 
males or the vagina in females. Heald et al. (12) considered Denonvilliers' fascia as the 
most anterior limit of the mesorectum and thus remove it with the specimen during the 
TME. We similarly excise Denonvilliers' fascia for circumferential and anterior rectal 
tumors to obtain a negative circumferential margin. For posterior tumors, Denonvilliers' 
fascia may be incised in the midline anteriorly and then the visceral fascia propria of the 
rectum is followed, thWI sparing the parietal Denonvilliers' fascia to minimize risk of 
injwy to the nell!by pelvic nerves. The abdominal and perineal surgeons must work syn
chronously to develop proper dissection planes vital for curative and safe en bloc excision 
of the tumor without compromising curability. Performing the perineal phase with the 
patient in the lithotomy position can be very demanding technically. It is easy for the 
perineal surgeon to dissect slightly too posteriorly into the presacral fascia and caWie 
venous bleeding. This can be avoided if the abdominal surgeon guides the perineal sur
geon's posterior dissection into the pl'8sacral plane. It is similarly important that the 
abdominal surgeon protect the seminal vesicles and prostate or the vagina as the perineal 
surgeon performs the anterior dissection, an area difficult to visualize well in lithotomy. 

The elements of the perineal dissection whether done in modified lithotomy posi
tion or in prone position are similar. AB noted earlier, the major challenge during the 
synchronous technique is to avoid the tendency to follow the levator plate and dissect 
centrally, thus creating a "waist" in the specimen at the level of the puborectalis, which 
is associated with increased local recuri'8Dce rates. It is for this 1'8ason that we prefer 
the sequential approach. On occasion, the synchronous technique is necessary, but this 
approach demands the collaboration of two experienced surgeons. 

Step 6: Perineal Dissection 
After carefully positioning the patient prone over a hip roll with the table jackknifed 
and the buttocks spread by tape, the distal anorectum is irrigated to remove feces or 
tumor debris, and the perineum is prepped (including the vagina in females). The anus 
is then closed with a purse-string suture to minimize the risk. of spillage into the oper
ative field. In the absence of local spl'8ad beyond the anorectum, the landmarks used 
for dissection include the coccyx posteriorly, the perineal body anteriorly, and the 
ischial tuberosities laterally (Fig. 31.9). An elliptical incision is made incorporating 

Coccyx----------

·=----------Incision 

Ischial tuberosity-----

.:,.....,----------Vagina 



Anococeygeal 
ligament----......;~~~4 

Inferior rectal 
a~e~---~~~~~~ 
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Figure 31.10 Extension of perineal 
dissection to pelvic floor with incision 
through the anococcygealligament to 
enter the true pelvis. 

these landmarks. A Lone Star retractor is placed to separate the skin edges and the 
incision is deepened to the level of the ischiorectal fat bilaterally. A variety of retractors 
including self-retaining springs, deep Gelpi retractors, and deavers are used to maintain 
visualization as the dissection proceeds (Fig. 31.10). Branches of the inferior rectal vas
sals within the ischiorectal fossa typically can be controlled with electrocautery. 

To assure adequate lateral clearance and avoid the "waist" problem described ear
lier, the surgeon directs the dissection in each ischiorectal fossa through the fat to the 
levator ani muscles laterally and the coccyx posteriorly. The posterior dissection is par
formed first beginning in the midline, leaving the more challenging anterior dissection 
until last. The anorectum is retracted anteriorly, and the postanal space is entered by 
sharply dividing the anococcygaalligament at the tip of coccyx. If needed for exposure, 
a coccygectomy can easily be dona usually with electrocautery and a heavy scissors or 
a periosteal elevator. 

Once the true pelvis is entered posteriorly, a finger can be inserted to "hook" the 
levator ani muscles, which are than divided along the pelvic bona postarolatarally and 
then laterally (Fig. 31.11). This avoids narrowing the dissection plane and avoids the 
"waist" problem. While some surgeons divide the muscle with cautery, we prefer to 
maintain absolute hemostasis by aithar using the LigaSure device or by clamping, divid
ing, and suture ligating the coccygeus, iliococcygaus, pubococcygaus, and puboractalis. 
At this point in the operation, the perineal dissection has merged with the previously 
performed abdominal presacral dissection. The lateral resection margin is extended 
anterolaterally. When about two-thirds of the planned resection is complete, we genar
ally find it convenient to retrieve the mobilized rectosigmoid with the attached drain 
and gently deliver it through the large posterior pelvic wound (Fig. 31.12). This maneu
ver provides better exposure for the remaining anterior dissection, which is often the 
most challenging part of the APR. 

The anterior perineal incision is deepened using the posterior border of the superfi
cial transversa perineal muscle as the guide to the ractoprostatic or rectovaginal plana. 
Allis clamps ara used to maintain counter-traction between the perineal body anteriorly 
and the everted specimen posteriorly as the surgeon develops the anterior dissection 
plane. In a female patient, an anterior lesion may necessitate a posterior-wall vaginectomy 
to ensure adequate margins. If a vaginectomy is not required the rectovaginal septum is 
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Fig11r• 31.n The lateral portion of 
the perineal di11sction is com
pleted by dividing levator muscles 
from posterior tu Interior on e1ch 
side. 

Fig11r• 31.12 The anterior portion 
of the perineal dissection is typi-
C lily perfurmsd with the proximal 
colon 1nd recblm delivered 
through the posts rio rllats ral pslvi c 
defect with the attached pelvic 
dr1 in. The rectoursthralis muscle 
lor rectovaginal septum) is the 
remaining strur:turs that is divided. 
Care should be taken not to 
violate the prostltic capsule in 
men or posterior vaginal wall in 
females. 

Drain temporarily 
sutured to specimen 
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dissected proximally, often with a guiding digit in the vagina to avoid inadvertent vaginal 
perforation. In a male patient, anterior dissection is facilitated by palpating the Foley 
catheter to help avoid injury to the UI'8thra. and the prostate. The median raphe of the 
rectourethralis and puborectalis is divided, and the remaining attachments are divided. 

Before sending the specimen for pathology examination, the surgeon should inspect 
it for completeness of margins and for any sign of perforation. It should appear as a 
"cylinder" with an intact bilobar mesorectum and overlying smooth surface. A poor
quality specimen with clefts and defects along the mesorectal fascia or a "waist" is 
associated with higher rates of recurrence (13,14). 

Step 1: Perineal Wound Closure 
The pelvis is irrigated and the hemostasis ensured. The transabdominal drain is trimmed 
to tit into the pelvis. Primary perineal wound closure may be undertaken in several 
layers with 2-0 and 3-0 absorbable sutures, but, because the levator muscles were 
divided laterally along the pelvic bones, it is only possible to reappraximate the sub
cutaneous tissues and the skin. This excision leaves a large "dead space" deep in the 
pelvis that predisposes to postoperative morbidity. To overcome the perineal wound 
moroidity, we increasingly usa myocutanaous flaps as discussed earlier. 

POSTOPERATIVE MANAGEMENT 

The orogastric or nasogastric tube is routinely removed at the end of the procedure. If 
there was no extensive dissection or manipulation of the small bowel, the patient may 
begin clear liquids on the first postoperative day with advancement to a low-residua 
diet once the patient has return of bowel function. In the absence of a specific infection, 
postoperative antibiotics are not used. The patient should be maintained on postopera
tive prophylactic doses of subcutaneous heparin or low-molecular-weight heparin for 
prevention of thromboembolic events. Because the pelvic dissection is extensive, the 
Foley catheter remains until postoperative day 3. The pelvic drain is typically removed 
before discharge from the hospital. 

Like most complex abdominal surgery dona today, parioperative mortality follow
ing APR is 2-3% primarily as a result of cardiopulmonary events. Despite the major 
improvement in mortality in recent decades, both immediate and long-term moroidity 
remain high in modem series. Postoperative abdominal and perineal wound moroidity 
occurs in up to 50%. The majority are infections and most can be managed with local 
wound care and closure by secondary intention or CT drainage of pelvic collections. In 
soma instances, abscesses necessitate through the perineum or abdominal wound to 
causa wound disruption, major wound fistulas, and delayed healing. Vacuum-assisted 
closure (VAC) dressings or reoperation may be needed to resolve the issue. 

Genitourinary complications occur in up to 50% of patients. While the majority are 
minor including urinary tract infection, soma patients suffer troublesome urinary reten
tion and control problems following APR In most casas, voiding dysfunction is tempo
rary with resolution in the first 3-6 months following surgery. Ureteral or bladder injury 
can occur but typically can be managed readily without long-term consequences if 
discovered and addressed at the time of surgery. Sexual dysfunction is estimated to 
occur in up to 50% of men following rectal cancer resection. Women also commonly 
have sexual dysfunction, although the exact incidence is not known. 

Other long-term morbidity specific to APR includes stoma-related problems such 
as stricture and paracolostomy and perineal hernias. Small-bowel obstruction from 
adhesions deep in the pelvis to the sacrum are common causes for reoperation on long
term follow-up. All patients experience significant body-image changes after APR and 
for soma, this change is a major and lasting impediment to full recovery (1). 

Five-year survival rates after APR by stage are reported from 78% to 100o/o for Stage 
I disease, 45-73% for Stage n disease, and 22-66% for Stage m disease. When adjusted 
for tumor stage, rates of overall survival, local recurrence, and disease-specific survival 
are better in patients with proper TME excision (14). 
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~ CONCLUSIONS 

APR remains an important procedure for distal and advanced rectal cancers, particu
larly those cancers invading and abutting the sphincter. The importance of maintaining 
proper planes of dissection with the TME and careful wide perineal dissection avoiding 
a waist in the specimen are important considerations in performing APR. Surgeons 
should have candid discussions with patients with respect to expected functional and 
oncologic outcomes following APR. 
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Introduction 
While discussing laparoscopic abdominoperineal resection (APR) two major issues 
come to the forefront. One is the role of laparoscopic surgery in the treatment of rectal 
cancer, and the other is the indications for APR for low rectal cancer. 

Since the publication of the COST 'nial, few questions remain regarding the appli
cation of laparoscopic surgery in the treatment of colon cancer. However, concerns 
regarding the ability to perform laparoscopic total mesorectal excision (TME) still exi.sl 
To this and, the American of College Surgeons Oncology Group (ACOSOG) Z6051 trial 
is currently accruing patients at the time of this writing, which should definitively 
address this issue in a multi-institutional randomized trial. The issues of paramount 
importance regarding laparoscopic surgery in the treatment of a rectal cancer include 
proper performance of TME, as well as visualization and retraction during deep pelvic 
dissection. The last issue, that of transection of the distal rectum to perform an anasto
mosis, is a major one in laparoscopically performing sphincter-preserving surgery in the 
low rectum. However, this becomes a moot point in performing an APR as there is no 
anastomosis since the sphincter mechanism is excised. 

Having performed over 350 laparoscopic TMEs with a local recurrence rate of 3% 
overall, we feel confidant that the laparoscopic approach will be validated as a safe 
option for rectal cancer. This approach clearly affords a much better visualization in 
the pelvis and exactness of dissection. In this chapter, we highlight the methods we use 
to laparoscopically accomplish this operation. 

Clearly, the issue of sphincter preservation surgery versus permanent colostomy has to do 
with the level of the rectal cancer, bulk of the tumor, and the patient's baseline continence. 
Indications for permanent colostomy include patients with incontinence, patient prefarance 
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Rectal Cancer 
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Figur• !2.1 Selection schema for sphincter prasarva· 
tion employing naoadjuvant chamoradiation for low 
rectal cancers. 

for lifestyle reasons, or direct involvement of the puborectalis. The advent of preoperative 
chemoradiation therapy has allowed us to alter these indications, greatly diminishing the 
need for APR In a multimodal rectal cancer treatment program having b:eatsd over 800 
cases, we have been able to obtain a sphincter preservation rate of 93o/o. In the large national 
b:ials, APR rates in the last decade have still ranged from 25o/o to 60o/o. 

Our b:eatment algorithm for sphincter preservation employing neoadjuvant chemora
d:iation for low rectal cancers is shown in Figure 32.1. In the properly motivated patient 
with good sphincter function, the decision regarding sphincter preservation is based on 
tumor characteristics after completion of neoadjuvant therapy. Ooly patients whose cancers 
remained fixed in the distal third of the rectum after completion of chemoradiati.on therapy 
undergo APR. Keys to expanded sphincter preservation include (a) basing decisions regard
ing sphincter preservation on the downstaged rectal cancer after completion of neoadju
vont therapy, (b) a higher dose of radiation therapy to improve downstaging of the rectal 
cancer to our ideal level of 5,580 cGy, (c) allowing 8-12 weeks following radiation before 
making a decision regarding surgery, and (d) b:ansanal abdominal b:ansanal resection 
(TATA) technique for tumors in the distal third of the rectum, which includes an inter
sphincteric dissection beginning at the dentate line, assuming an adequate distal margin. 

It is important to emphasize that the indications for laparoscopic APR are exactly 
the same as they are for an open APR. Clearly, it is poor trade for the patient to gain 
the benefits of laparoscopy at the expense of a permanent colostomy. 

V PREOPERATIVE PLANNING 

Patients undergo a standard oncologic evaluation including CI' scan of the abdomen and 
the pelvis and basic lab work, including liver function studies, complete blood cell count, 
metabolic profile coagulation studies, blood chemisb:ies, and carcinoembryonic antigen 
(CEA) level. Endorectal ultrasound is also performed. Oftentimes this assessment is cou
pled with an MRI of the pelvis. In patients older than 60 years and in those individuals 
with coronary artery disease, hypertension, diabetes, or smokers, a full preoperative car
diac evaluation is undertaken. 

Digital rectal examination and O.exible sigmoidoscopic evaluation are performed in 
the office. Patients are then seen at a-week intervals during their neoadjuvant treatment 
until the time of surgery. Final decisions regarding sphincter preservation are made based 
on the digital rectal and O.exible endoscopic evaluation between 8 and 12 weeks follow
ing their neoadjuvant therapy. In general, patients are b:eatsd with 4,500 cGy of radiation 
to the entire pelvis with a boost of 1,000 cGy to the tumor in the presacral hollow. The 
limits of this chapter preclude us from being more expansive in this regard. All patients 
undergo a full bowel preparation. The patients are sean by a stoma nurse preoperatively 
and marked for a permanent colostomy. This is an essential point as the positioning and 
function of the stoma will have a major impact on the patient's quality of life. 
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Generally, patients are positioned in lithotomy. The exception to this rule is the patient 
with a very large bulky tumor that may require coccygectomy to obtain adequate expo
sure to the pelvis. In this case, the operation is started with the patient in a right Sims' 
position. It is essential that they are secured firmly to the table as both extreme 'Iren
delenburg and airplaning the table to the "right side down" position will be utilized. 
This achieves proper retraction of the small bowel, so we can see into the pelvis clearly 
and position the small bowel out of the way. Shown in Figure 32.2 is our method of 
securing the patient to the operating room table as well as the overall setup of the 
operating room that facilitates the procedure. 

With the patient in supine position, a strong strap of tape is used to secure the chest 
to the table. We feel strongly that pads on the shoulders should be avoided as this will 
predispose the patient to brachial plexus injury. 

Technique 

P~rin111 Din1ction 
It is our preference to start the operation perineally and then proceed abdominally 
(rendering the operation a perineal-abdominal resection rather than an APR). This is 
the same strategy that we use in open operations. This order dramatically facilitates the 
laparoscopic operation, as the most challenging portion of the laparoscopic procedum, 
the distal most rectal dissection, has almady bean done .from the perineal approach. 

Figur• 32.2 Setup at operating 
room to facilitatB procedure. 
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After induction of anesthesia, the patient is placed in stirrups and digital examina
tion is carried out to verify the location of the tumor and make the final determination 
regarding the need for permanent colostomy. The perineum is prepped and an 0-Vicryl 
suture is used to place a purse string suture around the anal canal, so there is no soil
age to the field at the time of surgery. The abdomen and perineum are fully prepped 
and draped. We find that securing the drapes around the perineum with a few inter
rupted 2-0 nylon sutures keeps the drapes from moving even when the patient is placed 
in extended lithotomy position. 

As the procedure commences, the patient is put in an exaggerated lithotomy posi
tion to gain access to the perineum. A lighted suction device (Vital Vue™, Covidien, 
Norwalk, Cf) greatly facilitates the dissection. Electrocautery is used to incise the skin 
with a 1-cm margin around the anal canal; the size and position of this incision can be 
adjusted based on tumor location. Dissection continues circumferentially into the fat of 
the perirectal space. The safest area for the initial approach into the pelvis is the poste
rior midline. The anococcygealligament is incised and the dissection is extended through 
the levators. At this point, a finger can be placed through the pelvic floor and one can 
excise a portion of the levators with an adequate margin. In doing this dissection, it is 
imperative to avoid coning in on the rectum at the levators, as it is this area where tumor 
margins are at greatest risk. Once one has entered into the plane above the levators, the 
dissection is brought around circumferentially, taking care in the male patient to avoid 
going into the prostate anteriorly. Special attention needs to be paid to the infraprostatic 
urethra in this region to avoid injury. In a straightforward case, the anterior portion of 
the dissection is the most challenging, and in the male is the last part to be addressed. 
In the event that there is tumor fixity or a large bulky cancer in another quadrant, it is 
better to leave this to the end of the dissection having dissected around the right or left 
so that the best decisions can be made in terms of where to transect. When operating 
for cure, any area of fixity requires that the adjacent tissue be excised en bloc. 

It is well worth noting that in women the vagina is always prepped so that a finger 
can be placed here to help guide the anterior dissection. The posterior wall of the vagina 
does not need to be routinely excised when performing an APR in a woman unless 
there is an anterior fixation. 

Once the perineal portion of the operation is completed, a lap pad is placed into 
the wound and a Tegaderm™ placed over the pad to avoid leakage of gas during insuf
flation for the laparoscopic portion. The legs are taken out of extended lithotomy and 
the thighs are placed flat with the abdomen to avoid the right thigh getting in the sur
geons way when performing the laparoscopic aspect of the surgery. Gowns, gloves, and 
instruments are changed and the abdominal portion commences. 

Laparoscopic Abdominal Portion 
There are two aspects of the laparoscopic portion of the dissection: the abdominal por
tion and the pelvic dissection, a laparoscopic TME. Port positions are shown in Figure 
32.3. The patient's body habitus will determine whether we use the #4 (5 mm) port site 
for the eventual stoma site. It is generally ill advised to make any compromises in the 
ultimate location of a stoma in an effort to accommodate a port site used for a retractor, 
and the relative morbidity of an additional 5-mm port in the left lower quadrant is 
minimal. If the port site is not going to be used as the eventual stoma site, we like to 
move it well away so that it will not be underneath the stoma wafer as this position 
would predispose it to infection. 

Lspsroscopic Abdominal Dissection 
Once the ports are placed, the 10-mm, 30-degree camera is utilized for a full exploration 
of the abdominal cavity. The splenic flexure does not need to be taken down for an 
APR. The patient is put in steep Trendelenburg right-side-down position to get the small 
bowel out of the pelvis. We perform the left colon mobilization in a medial to lateral 
approach. The medial aspect of the retroperitoneum is incised from the sacral promon
tory to the duodenal-jejunal junction, the hypogastric nerves are identified inferior to 
the IMA and swept posteriorly (Fig. 32.4). This is the essential landmark to assure that 
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Figure 3Z.3 Port positions. 

one is in the proper plane. There are areolar planes both posterior and anterior to the 
hypogastric nerves and one wants to be certain that they are anterior to avoid sexual 
or bladder dysfunction (Fig. 32.5). As the hypogastric nerves are swept down and the 
dissection is tabn out laterally, the left ureter is identified. The dissection is tabm up 
shove the IMA. The IMV is dissected free from posterior retroperitoneal attachments 
leaving this intact. The IMV does not need to be ligated when performing an APR, but 
dissecting out along this plane will facilitate putting the surgeon in the proper space 
for the rest of the mobilization. 

Once the mesentery of the left colon is mobilized fully in a medial to lateral fashion, 
the area of transection in the sigmoid colon is marked using a stitch placed intracor
poreally for future recognition. The mesentery is transacted by dividing the IMA distal 
to the takeoff of the left colic artery and extending the transection line to the sigmoid 
colon. We typically use a vessel sealing system (LigaSure™, Covidien, Norwalk, CI') to 
accomplish this maneuver, but it can also be done with a vascular stapling device or 
by dissecting out the vessel and placing clips or ties on it Intracorporeal vascular con
trol will facilitate the subsequent stoma creation. 

The lateral attachments are incised along the white line of Toldt and in this way 
the colon is fully mobilized. The proximal extant of this dissection is taken to the 

Fig11reiU Posterior di11action. 
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Figure 3Z.5 Tatal mesorectBI excision. 

splenic flexure, but the splenic flexure itself is not fully released. In some patients with 
a long redundant sigmoid colon, it is not necessary to do this mora proximal ralaasa. 
Lastly, the sigmoid is transacted with an Endo-GIA TM stapler. Once this is com plata, 
attention is turned to the pelvis. 

LepattJ~copic To,.l Me~o~l &cmon 
The essential points to a laparoscopic TME are highlighted in Tabla 32.1. 

A key to successful pelvic dissection has to do with minimizing blood in the field 
as this will both make it difficult to keep your endoscope lens clean and absorb light 
that significantly impairs visualization. The operation is started with the camera in the 
#2 port. The surgeon's left hand utilizes a laparoscopic Babcock grasper in the #1 port, 
while the right hand uses laparoscopic scissors in the #3 port Through the #4 port in 
the left lower quadrant, a retracting grasper is placed and positioned anteriorly to hold 
up the pouch of Douglas and put the tissue on stretch in similar fashion as is dona with 
a St. Marks retractor in open surgery. A suprapubic 5-mm port is placed and through 
this your first assistant uses a 5-mm suction device to retract the right pelvic sidewall 
laterally as wall as aspirate at the time of activation of the anergy source to clear the 
smoke and small amounts of blood that coma onto the fi.ald. It is helpful to kaap the 
area dry in order to facilitate a safe dissection and to minimize obscuring the view in 
the pelvis. 

The incision along the ratroparitonaum that want from the sacral promontory to the 
duodenum-jejunal junction is extended (Figs. 32.6 and 32.7) down along the right parar
ectal sulcus in the avascular crevice, which is identified. This dissection is best done 
with scissors or hook with electrocautery as they ara thinner and thus are mora precise 
than other instruments. A single call layer of the ratroparitonaum is incised down the 
right pararectal sulcus anteriorly, and then similarly down the left pararectal sulcus. 
Once this is opened (which we refer to as "opening the box"), a more substantial dis
section can ba carried out. This step entails additional retraction and duplication of 
steps to accomplish this. 

Once the space is opened, the dissection continues posteriorly using sharp dissec
tion with diathermy scissors or another anergy device. The presacral space is dissected 
and opened anterior to the hypogastric nerves, which are visualized and protected. The 

1. Three-dimensional retraction 
2. Opening the box 
3. Standardized dissection pla~posterior to anterior 
4. Retraction with suction device 
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Figur• 32.& 30 retraction. 

grasper in the surgeon'sleft hand is used to anteriorly retract the rectum, with a suprapu
bic retractor placed, and finally by using the suction to retract the lateral rectal tissues 
to the side. The dissection is carried posteriorly extending to the level of the levators, 
after which it is brought around to the right side following the nerves for direction. By 
retracting as one comes along the right side with the left hand grasping the rectum and 
the suprapubic suction retractor of the assistant pulling out tissue laterally to the right, 
the areolar tissue plane is put in sharp contrast. Quite often, the perineal dissection can 
be entered from above posteriorly. This option is an additional advantage of starting the 
operation transanally, which facilitates the laparoscopic approach. 

Dissection is then taken anteriorly. Oftentimes the #4 retractor needs to be reposi
tioned to get exposure and the assistant using the suction device in the #5 port retracts 
anterior and laterally while the hand of the surgeon is pulling in a contralateral fashion 
toward the left shoulder. Once this is completed, the dissection is brought around in a 
similar fashion on the left side. Again following the hypogastric nerves, one stays ante
rior to this with the suprapubic retractor placed laterally while the #1 port retractor is 
in the surgeon's left hand superiorly retracting the mesorectum. The energy source is 
brought down along the areolar plane anterior to the nerves and the dissection is con
nected to the front, completing the TME. 

Once this step is completed, the rectum can be brought out of the pelvis and the 
area inspected. If the dissection has been fully completed and the rectum brought out 
of the pelvis without difficulty, it is passed back down into the pelvis. Next, the previ
ously placed proximal staple line of the sigmoid colon is brought out through the stoma 

Figur• 32.7 Line of incision. 
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site in the left lower quadrant through a standard muscle-splitting technique. All port 
sites are closed and the stoma is matured. Gloves are changed and the speciman is 
removed through the perineal wound. 

At times when the anterior portion of the dissection is particularly difficult from 
above, the abdomen is desuftlated, the sigmoid colon is delivered posterior to the rec
tum through the perineal wound and brought out. In this way, the rectum is everted 
and leaves the last bit of adherence to be put on tension. This can than be completed 
from below without difficulty. 

After delivery of the specimen the pelvic floor is closed using interrupted 0-Vicryl 
sutures. A drain is placed via a separate stab wound through the perineum. The skin 
is closed with 2·0 nylon suture in vertical mattress fashion. It should be noted that if 
there is a very large defect from extensive growth of tumor into the sidewall or vagina, 
consideration should always be given to muscle flap reconstruction at that time. The 
best flap is the right rectus abdominus muscle, in which case the antire operation would 
not have been done laparoscopically but through a midline laparotomy. 

' POSTOPERATIVE MANAGEMENT AND 
..:.1 COMPLICATIONS 

Postoperative management and complications are quite similar to these noted after open 
APR. We do not routinely employ nasogastric tube decompression. A bladder catheter 
is generally left in place until postoperative day 5 or taken out the night before dis
charge if they are going home sooner. Patients are generally started on clear liquid diet 
the day of or the day after surgery and then advanced to a GI soft diet the following 
day if their abdoman is nondistanded, or they are not having excessive nausea or eruc
tation. Perioperative antibiotics are used. It is important that the patient undergoes 
education with the stoma nurse regarding colostomy care. The perineal wound and the 
sutures in the perineum are ganerally left in place for at least 3 weeks. If there is any 
question about proper healing, they are taken out one at a time so that there is no 
problem with wound dehiscence. 

3 , RESULTS 

Between January 1997 and October 2010, we have performed 370 laparoscopic TME, 
including laparoscopic APR, low anterior resection, proctectomy, total proctocolectomy, 
and TATA. Because the TATA procedure involves an intersphincteric dissection from 
the dentate line for tumors as low as 5 mm beneath the anorectal ring, we are able to 
avoid an APR in the majority of our patients with low rectal tumors. The only real 
distinction between APR and TATA is the perineal dissection, with the laparoscopic 
portion of the procedure being virtually the same. That being said, we have performed 
49 true laparoscopic APRs for rectal adenocarcinoma (42), anal squamous cell carci
noma (4), anal gland carcinoma (1), radiation proctitis (1), and Crobn's disease (1). All 
procedures were elective and the average EBL was 320 ml; there were no significant 
intraoperative complications or conversion. The average number of lymph nodes har
vested was 10 and the average length of stay was 6.4 days; there was no postoperative 
mortality. Postoperative complications included urinary retention, anemia requiring 
transfusion, DVT, prolonged ileus, erectile dysfunction, and perineal wound issues. 

~ CONCLUSIONS 

Laparoscopic APR and TME oHer a significant secondary benefit for patients with rectal 
cancer. Clearly of paramount concern in the rectal cancer patient is the ability to have 
their cancer properly controlled, not metastasize elsewhere, and not develop a local 
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Abdominoperineal 
Resection (HAL-APR) 
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~ INDICATIONS/CONTRAINDICATIONS 

Abdominoperineal resection (APR) is not just a mutilating operation. It also profoundly 
alters the lifastyle of a patianL It is therefore the most dreaded of all colomctal opera
tions, and as such it is not uncommon for a surgeon to be told, "I would rather die than 
to have a stoma." Fortunately, in current practice, APR is fast disappearing to become 
an "endangered" operation. 

Diminishing requirement for APR is brought about by a combination of advances in 
8.D.Witomotic tschniques, advent of transanallocalaxcision, advances in chmnoradiother
apy, and a better appreciation of the natural history of anorectal cancer (Table 33.1). 

For over 50 years, following the description by Miles in 1908 (1), APR was the only 
treatment for anorectal cancer until the introduction, followed by the slow acceptance, 
of anterior resection by Dixon in 1948 (2). This was a high-risk operation with signifi
cant anastomotic leak rates and mortality. Circular surgical staples popularized in the 
1980s, and now accepted worldwide, allow for a safer and lower anastomosis. 

A saminal advance in surgical technique is total mesorectal excision (TME) as 
championed by Heald (3). It dramatically improves local control of rectal cancer and 
allows ultra-low anterior resection to be performed. APR can be further avoided by 
using intersphincteric dissection with coloanal anastomosis (4,5). Functional results are 
not necessarily compromised by such low anastomoses because of colonic pouches, 
end-to-side anastomosis, or coloplasty, as well as adopting very precise rectal dissection 
that preserves pelvic sympathetic and parasympathetic nerves (6--9). Although transanal 
local excision and transanal endoscopic microscopic (TEM) excision have significant 
recurrence rates of 2D-25%, it is an important option for the very elderly and infirmed 
patients who 81'8 not suitable for major surgery (10). 

333 
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Ti111lina 

1900 
1950 
1980 
1990 
2000 

1980 
1980 

1970 
1990 

2000 

Surgical progras 

Abdomino-perineal resection. Mile"s operation 
Anterior resection 
Surgical staples. Safer and lower anastomosis 
TME-total mesorectel excision. Ultra-low anastomosis 
lntersphincteric dissection. Coloanal anastDmosis 

Advlnl of local IXCilillll 

Transanallocal excision 
TEM-transanal endoscopic microscopic excision 

Adnncaaln cha11oradlothar•py 

Nonsurgical treatment of anal cancer. Nigro regime 
Neoadjuvant chemoradiotherapy. Downstage, shrinkage and complete response 
Better understanding of natural history of rectal cancer 
Rational treatment of metastatic rectal cancer 

In 1974, Norman Nigro pioneered the use of chemoradiotherapy in place of APR 
for anal cancers (11). The results were just as good, with the bonus of avoiding a per
manent stoma. It quickly became the treatment of choice for nonadenocarcinoma anal 
cancers. APR is therefore reserved for salvaging failed chemoradiotherapy. 

At present, neoadjuvant chemoradiotherapy can achieve a response rate of up to 60o/o 
for rectal adenocarcinomas, and a complete response rate of 20% in some cases (12,13). 
These response rates will continue to improve with ever-improving chemotherapeutic 
agents. With significant shrinkage and downstaging of tumors, more sphincter-saving 
procedures can be performed, which otherwise would require APR. The most exciting 
information would be the long-term outcomes of those cancers with clinical complete 
response. If survival and recurrence rates are similar to those of surgical excision, the 
need for APR will be further reduced. With metastatic rectal cancer, the standard approach 
has been rectal surgery first, including an APR, before chemotherapy, followed by liver 
or lung resections when possible (14). The rationale is to have surgical reduction of 
tumor bulk as well as to prevent future complications from the primary tumor such as 
intestinal obstruction or bleeding. The removal of the primary tumor may also prolong 
survival by about 5 months (15,16). This paradigm may need to be changed. 

The age-standardized relative survival ratio for metastatic colorectal cancer in the 
United States is 5.4% for males and 7.5% for females. In Singapore, which has similar 
cancer survival data as Europe, it is 3.5% and 2.8%, respectively (17). With such poor 
survival, surgeons must take a step back to reflect on the wisdom of rushing into a 
mutilating operation. There are reports suggesting that, with improved chemotherapy, 
the incidence of future primary tumor complications is 10o/o or less, much lower than 
what is generally assumed (18). The response rate, including complete response, to 
neoadjuvant chemoradiotherapy is gradually increasing. It is therefore increasingly dif
ficult to justify APR for metastatic rectal cancer especially if there is complete response 
to chemoradiotherapy. 

APR should be an operation of last resort when surgery is needed and sphincter 
salvage is not possible, such as when an adenocarcinoma has invaded the sphincter 
muscles or when chemoradiotherapy has failed (Fig. 33.1). Palliative APR is sometimes 
indicated for symptom control, but accurate preoperative assessment is critical because 
cutting through tumor tissues would invariably lead to local recurrence. Thmor fungat
ing through a perineal wound is one of the most distressing problems to manage. To 
the purist laparoscopic colorectal surgeons, hand-assisted laparoscopic abdominoperi
neal resection (HAL-APR) is an oxymoron. The ultimate goal of laparoscopic surgery is 
to avoid having a tumor extraction abdominal scar; therefore, APR is an ideal full 
laparoscopic operation as the tumor is removed from the perineum. Nevertheless, the 
advantages of hand-assisted laparoscopic colorectal surgery over conventional open 
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figure 33.1 Invasive adenocarcinoma 
at the anorectal junction. 

surgery have been shown to be similar to fulllaparoscopic surgery (19). The remaining 
problem is the incisional scar from placement of the handport. Although it can be par
tially hidden in the skin crease of a Pfannenstiel incision, it is best to position the scar 
on the planned end-colostomy site to hide the scar completely. 

~ PREOPERATIVE PLANNING 

In a case of low rectal cancar, a careful digital examination of the location, position, 
and fixity of the tumor is important. The critical landmark is the puborectalis muscle. 
It is possible to feel the distance of the tumor above the muscle as well as invasion of 
the muscle. 

The distance between the lowar margins of the tumor from the anal verge is then 
measured with a rigid rectoscope (sigmoidoscope) and recorded. The position of the 
tumor: anterior, posterior, right, or left lateral, is also determined. This orientation will 
influence the rectal dissection such as dissecting in front of, or behind the Denonvilliers' 
fascia (20): resecting a posterior cuH of the vagina: or preserving the left or right inferior 
hypogastric nerves (nervi erigentes). Digital examination can also differentiate mobile 
tumors from fixed tumors according to fixity to the underlying muscles, especially the 
sphincter muscles. 

For a mobile tumor, it is best to evaluate with transrectal ultrasound (TRUS), which 
is sensitive and accurate in assessing tumor invasion of the submucosa or the muscu
laris propria. For a tumor with only minimal invasion of the submucosa, the best treat
ment option is local excision or TEM. For a fixed tumor, the examination of choice is 
rectal magnetic resonance imaging (MRI). The depth of muscle invasion and probable 
lymph node involvement (size >8 mm, irregular bordar or mixed signal intensity) are 
bettar demonstrated than TRUS or CT scan. Following TRUS examination, CT scan of 
the thorax, abdomen, and pelvis is performed to assess for distant metastasis. If rectal 
MRI has been performed, CT scan of the thorax and the abdomen would suffice. 

Before major rectal surgery is planned, it is absolutely essential to have a positive 
histological diagnosis of an adenocarcinoma. Squamous or epidermoid cancers are 
treated by chemoradiotherapy. Tuberculous masses or atypical inflammatory masses, 
which may mimic rectal cancers are not to be treated by APR. If distant metastasis is 
present, the patient is again best treated with chemoradiotharapy first. APR is reserved 
for those who have failed chemoradiotherapy or palliation of distressing symptoms. 
When APR is inevitable, the preoperative general preparation is similar to that of any 
major surgery. Patients with colorectal cancer are usually elderly with significant comor
bidities. Cardiac, respiratory, or renal insufficiencies need to be corrected and optimized. 
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Diabetes is a major problem worldwide, not just a problem of developed countries. In 
Singapore, 20% of colorectal cancer patients are diabetic. They are converted to insulin 
on a sliding scale for their surgery with close blood glucose monitoring postoperatively 
until regular diet is reestablished. 

Spec:iflc preoperative preparation includes the following: 

• Height and weight of patients to calculate their body mass index (BMI). Morbidly 
obese patients, BMI >35 kg/m2

, have significantly higher risks of wound infection and 
dehiscence, pulmonary embolism (PE), and renal failure (21). Perineal wound break
down is already a major problem in patients who have received naoadjuvant chemo
radiotharapy. 

• Serum carcinoambryonic antigen (CEA) and Ca. 19.9 levels. Both may be useful in 
patient follow-up as persistently raised or rising cancer marker levels would indicate 
residual disease or recummt disease. In addition, CEA may have a prognostic value 
especially in. Stage n disease. In colon cancer, combination of raised CEA, lymphovas
cular invasion, and poorly differentiated adenocarcinoma is found to carry a poorer 
prognosis (22). 

• Deep vein. thrombosis prophylaxis. For Caucasian patients, a combination of mechan
ical foot pumps and low-molecular-weight heparin prophylaxis is routine, but it 
remains a controversy in. Asian patients. There is evidence that PE following surgery 
is less common among Asians, especially in Chinese patients (23,24). For these 
patients, full prophylactic measures are reserved only for high-risk patients (those 
with a history of DVT or PE, morbidly obese patients, and patients with a large tumor 
load). For average-risk patients, only mechanical foot pumps are used routinely. 

• Preoperative siting of colostomy. If a stoma therapist service is available, this is most 
helpful. If not, the surgeon performs the siting himself or herself. Clear instruction 
and stoma education go a long way to reduce patient bewilderment and anxiety. 

• Pain team and patient controlled anesthesia (PCA.). One of the major fears of any 
surgical patient is pain. A pain team giving clear instruction on pain-relieving proce
dures such as PCA is vary reassuring to patients. They can reduce not only physical 
pain, but also anxiety. 

• Physiotherapy. Physiotherapists play a very important part in the surgical team. Pre
operative breathing exercises with the aid of a spirometer is important for minimizing 
postoperative chest atelectasis and infection especially for smokers. Education on the 
benefits of early postoperative mobilization and ambulation will encourage patients 
to ambulate early. The basic belief in many Asian communities is that staying immo
bilized in bed for as long as possible is best for recuperation and wound healing. 

• Bowel preparation. 'Iraditionally, full mechanical bowel preparation is routine for 
APR. Recent evidence has shown that this is not necessary. Fleet enema to clear the 
rectosigmoid fecal loading is now considered sufficient. 

~ SURGERY 
Conventional synchronous combined APR involves two teams of surgeons operating on 
the abdomen and perineum simultaneously. With the laparoscopic approach, this pro
cedure is performed sequentially. For laparoscopic dissection, the thighs have to be 
positioned horizontally at the hip joints for optimallaparoscopic light, instrument, and 
hand access to the pelvis, while the perineal dissection requires the thighs to be fully 
flexed to adequately "present" the perineum; for laparoscopic surgery, the abdomen 
needs to be distended with carbon dioxide (C02) and this would be lost once the pelvis 
is entered from the perineum. 

Positioning 

Under standard general anesthesia, epidural analgesia is optional, the patient is posi
tioned on the operating table as in a standard laparoscopic anterior resection (Fig. 33.2). 
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S =surgeon 
A = assistant 
C =camera 
N = sCfUb nurse 

Screen 

There are two pertinent requirements, the legs need to be in adjustable stiiTUps like 
Allen or Yellowfin stirrups for easy flexing of the thighs, and the perineum needs to be 
lilted off the table by placing the sacrum on a sand bag, or placing the patient on a 
bean bag. 

Both arms are tucked- in on the sides of the patient and it is important to ensure 
that the patient does not slide when tilted. The use of shoulder supports is necessary 
if the patient is not on a bean bag. A purse string is stitched round the anus to seal it 
off to avoid fecal spillage to the perineal wound. 

Figur• 33.2 Operating taam 
positions. 
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Abdominal Part 

figur• 33.3 Incision for handport and 
colostomy. 

Depending on personal preference, either the GelPort (Applied Medical, Rancho Santa 
Margarita, CA, USA) or Dextrus (Ethicon Endosurgery, Cincinnati, OH, USA) can be 
used for the handport. A horizontal line is marked on the colostomy site. Depending 
on the shape and size of the patient, the handport extends on both sides of the colos
tomy, or if possible, it extends only from the lateral side (Fig. 33.3). The langth of inci
sion should be one size, in centimeters, less than the surgeon's glove size. Once all the 
layers of the abdominal wall are cut through, the wound is first entered and stretched 
with a smaller hand of a female assistant or nurse (Fig. 33.4). Once that is done, the 
surgeon's hand can be inserted after lubricating with water or an aqueous based gel. 
This maneuver allows a smaller incision to be used. 

Another technique, based on the concept that the skin is stretchable, as advocated 
by Dr. L. Sasaki (25) is to use a three-finger breath skin incision followed by undermin
ing of subcutaneous and muscular layers to individual glove size. The opposing abdom
inal wounds are then held open by two stay-sutures (which hold together the skin, 
subcutaneous fat, muscles, and peritoneum) for easier insertion of the retractor ring of 
the handport The well-lubricated surgeon's nondominant hand is then slowly inserted 
into the abdomen by progressively stretching the skin. With this technique, a median 
skin incision of 4-cm length can be achieved. A 10-mm port is than inserted through 
the GelPort cover before it is clicked into position. C02 insuftlation can than start, the 
gas flow should be adequate (usually 1o-20 1/min) as moving the hand in and out of 

Figur• 33A Handport retraction ring 
in place. 
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figure 33.5 Camera through handport 
for initiallaparoscopy and port place· 
marrts. 

the GelPort tends to fully deflate the abdominal insufflation. The camera is then intro
duced for a carefullaparoscopic examination of the abdomen (Fig. 33.5). 

In surgery, it is best to adopt a philosophy of "sensible expedience rather dogmatic 
purism." If at this early stage, adhesions are seen and easily accessible from the handport 
incision particularly in a patient with previous surgery, they should be quicldy taken 
down with the diathermy or scissors. There is no need to wait for such adhesiolysis to 
be performed laparoscopically, which takes longer. A 10-mm port is then inserted cepha
lad and lateral to the umbilicus and a 12-mm working port is placed medial and cepha
lad to the anterior superior iliac spine. It is advisable to use the Xcel Bladeless port 
(Ethicon Hndo-Surgery, Cincinnati, OH, USA) as it provides the flexibility for using a 
vascular endostapler, LigaSure (Valleylab, Boulder, CO, USA), or 10-mm Hem-o-lock. 
clips (Wack. Closure Systems, 'lli.angla Park, NC, USA) for securing large vessels like the 
inferior mesenteric artery (IMA). A left lower quadrant 5-mm port is best inserted at the 
later stage of dissection when retraction of the anterior peritoneal reflection is required. 
This helps to reduce the chance of "clashing" of instruments (Fig. 33.6). 

After carefullaparoscopy and palpation with the hand in the abdomen, it is always 
worthwhile to tab time to organize the abdominal content to have a good view of the 
operative field. With the body in a steep 'n:endalenburg position and with the left side 
tilted up, the omentum is first "placed" over the transverse colon, which is pushed as far 
over the liver as possible. The small bowel is then coaxed with a pair of bowel forceps to 
the right upper quadrant away from the pelvis and the left colon to expose the right side 
of the mesorectum and the root of the IMA. If the small bowel is not directed away nicely, 
it tends to fall into the operative field obscuring the view and getting into danger of heat 
injury from either an ultrasonic or a diathermy-dissecting device. The trocar through the 
GelPort is then removed and the left hand is inserted to lift up the mesorectum (Fig. 33.7). 
In a female patient, if necessary it is possible to pass a 2.0 Prolene stitch on a straight 
needle to secure the uterus to the abdominal wall, out of the operative field. 

The Ace Harmonic Scalpel (Ethicon Hndo-Surgery, Cincinnati, OH, USA) is a ver
satile and suitable dissecting device. With the hand-controlswitch, it is more convenient 
as it allows the surgeon to move positions easily dispensing with the need to transfer 
the foot pedals around with changes of the operator's position. The peritoneum at the 
base of the mesorectum at thaleval of the sacral promontory is incised (Fig. 33.8). This 
allows air to insinuate into the right tissue plane to aid dissection. Dissection is then 
carried cephalad and the left thumb can now lift up the IMA. The hypogastric nerves 
are identified next, the plana of dissection is between the nerves and the artery. Dissec
tion is then extended laterally from the medical position. The thin areolar tissue envel
oping the left ureter and gonadal vessels is next identified. It is dissected from its 
attachment to the peritoneum above and continued laterally until the white line of Toldt 
comes into view. With the nerves, ureter, and gonadal vessels identified, dissection can 
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figur• 33.6 Port positions. 

safely proceed proximally to the origin of the IMA (Fig. 33.9). If enlarged lymph nodes 
are present, they are c8I'8fully dissected off their posterior attachments and removed 
en bloc. The IMA is then skeletonized and the left colic artery identified. High or low 
ligation depends on whether the ligation is above or below the left colic arterial branch. 
The IMA is ligated and transected with LigaSure, Hem-o-lock clips, or a vascular 
endostapler (Fig. 33.10). Attachment of the sigmoid colon to the lateral abdominal wall 
are then released and the peritoneum along the white line of Toldt dissected. Attention 
can now turn to the pelvis. From the promontory with the rectum pulled forward, a thin 
areolar plane (the "Holy Plane" becomes clear) (Fig. 33.11). This plane is dissected with 
the harmonic scalpel in a sweeping curve following the curvature of the sacrum keeping 
in front of the hypogastric nerves and Waldeyer's fascia and behind the mesorectal 

Figure 33.7 Rectum retracted by hand 
tD show medical aspect of the mes
orectum. 
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figur• 33.11 Entering the ·Holy 
Plana· af mesorectum with sacral 
promontory in the foreground. 

envelope, the lateral margins of the pelvis become clear and can be dissected downward, 
which would help dissection of the lowest posterior part of the rectum. Once the 
median artery is ligated, the rectum can be lilted and posterior dissection completed. 
With hand-assisted rectal surgery, it is easy to mobilize the posterior aspect and right 
lateral margin of the rectum but for the left lateral margin, the hand may sometimes gets 
in the way of the camera and harmonic scalpel. This is remedied by removing the hand 
and inserting a 5-mm port through the GelPort: the left pelvic margin can be dissected 
as in fulllaparoscopic dissection. If there is blood in the pelvis, pieces of gauze swabs 
can be introduced through the GelPort to keep the operating field dry and clear. 

Anteriorly, the peritoneal renection is mobilized next. At this point, an optimal 
position in along a line between the suprapubic region and the left anterior superior 
iliac spine (Fig. 33.6) the left lower quadrant is selected to insert the 5-mm port for a 
grasper to lift up the peritoneal renection. When proceeding caudally, the Denonvilliers' 
fascia will come into view. With preoperative chemoradiotherapy, this fascia is more 
prominent. For a posterior tumor it is best to dissect behind the fascia, which is easier 
and less likely to bleed. However, with an anterior tumor, it is better oncologically, to 
dissect in front of the Denonvilliers' fascia, which is more vascular. 

Next, the deep lateral walls are mobilized keeping close to the pelvic wall. It is 
important to note the position of the nervi erigantes. Up to 50% of APR can result in 
sexual and urinary dysfunction including impotence. If it is a laterally located cancer 
and one side of parasympathetic nerves needs to be sacrificed, care should then be taken 
to preserve the opposite set of nerves. It is important to note that these nerves are dif
ficult to identify with the naked eye, especially when there is bleeding during the dis
section. Again with conventionallaparoscopic camera system, the nerves are difficult 
to see. But with high definition (HD) camera system, they are quite visible. With a robot, 
especially one from the newer generation, which has 3D vision, HD camera system and 
magnification, the nerves are very obvious (Fig. 33.12 and 33.13). 

For an ultra-low anterior resection, dissection would converge to the canter once 
the pelvic noor is reached. For APR, converging dissection could create "waisting" and 
might compromise the circumferential margin and surgical outcome. It is important to 
remember the tumor location and allow for 1-cm lateral clearance whenever possible. 
"Cylindrical APR" is another technique to maximize circumferential clearance by cut
ting the pelvic noor muscles at the pelvic wall. 

End-Colostomy 
At this stage, one is ready to prepare for the end-colostomy. As a good practice, it is best 
to irrigate the pelvis and to ensure complete hemostasis. A good way to locate small bleed
ing vessels is to instill water and to look for small "springs" of red in the clear water. 
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figure 33.12 Left nervi erigentes in 
robotic dissection of lower mesorec· 
tum. (Courtesy of Prof. SH Kim and 
Dr. ON Sohn, Seoul, South Korea.) 

The sigmoid colon is next delivered through the hand port after data.cb:ing the GelPort 
cover. The laparoscope is removed, insufflation turned off and the theater operating 
lights switched on. A suitable section of the sigmoid is selected for fashioning a colos
tomy. The mesentery is divided appropriately. To be sura of a good blood supply, the 
marginal artery is transacted without clamping to check for pulsatile blood flow. The 
ends of the blood vessels are then tied or sealed with the harmonic scalpel. The selected 
section of the colon is transected with a linear stapling device such as the TLC 75 
Linear Cutter (Ethicon Endo-Surgery, Cincinnati, OH, USA) (Fig. 33.14). The divided 
ends of the colon are cleansed with antiseptic (chlorhexidine) soaked gauze. 

Perineal Dissection 
For the perineal dissection, the surgeon sits facing the perineum with a small instrument 
table in front. The patient's hips end knees 81'9 adequately tlexed to "present" the peri
neum, which is cle8I'9d off the table by the sandbag supporting the sacrum. In a female 
patient, the vagina needs to be prepared with the perineal skin preparation. In a male 
patient, a "shield" incision is made with a blade with the transverse incision over the 
perineal body. The incision is developed further with a cutting diathermy pencil main
taining strict hemostasis when the cutaneous layer is cut through. The medial margins 
are folded together and held with three pairs of "tissue" clamps (Littlewoods). The lateral 
margins are then spread laterally outward with the Goligher's perineal retractor. This 

Figura 33.13 Latera-anterior course of 
left nervi erigentes in robotic dissec· 
tion.ICourtesy of Prof. SH Kim and 
Dr. DN Sohn, Seoul, South Korea.) 
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Agur• 3114 Transacted colon through handport incision. 

will create a bloodless plane in between the fat surrounding the anal canal and the 
ischiorectal fossae. This plane is developed circumferentially. Blood vessels can be iden
tified, cauterized, and divided to create a bloodless field. This is proceeded circumfer
entially until the inferior aspect of the levator ani muscle is seen (Fig. 33.15). 

To enter the pelvis, it is safest to approach posteriorly, dissecting anteriorly from 
below the tip of the coccyx. Once the Waldeyer's fascia is breached, the pelvis proper 
is entered. The pelvic floor can now be safely and accurately divided by placing the 
index finger of one hand into the pelvis and hooking down a section of the pelvic floor 
for division with a diathermy point set in coagulation mode to minimize bleeding. The 
posterior section is divided first followed by each lateral wall. Individual blood vessel 
can be identified and cauterized. In this manner, the whole circumference around the 
rectum is dissected free and the specimen is delivered perineally (Fig. 33.16). 

If the anterior plane is not clearly defined, the transacted rectum may be delivered 
out of the pelvis from the divided pelvic floor posteriorly, tension applied downward, 
and the anterior plane of dissection will be clearly exposed. In a female patient with an 
anterior rectal tumor, the perineal incision is modified to include a segment of the pos
terior vaginal wall to obtain optimal cancer clearance. When there are two entry points 
into the pelvis, anteriorly and posteriorly, resection of the pelvic floor is much easier. 

Agure 3115 Perineal dissection of 
the rectum with Goligher's retractor. 
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Figur• 33.16 Comphrted resection af 
the rectum. 

Once the rectum is removed, meticulous hemostasis is carried out, facilitated by 
water irrigation poured from the pelvis above. The perineal wound is closed with two 
layers of interrupted 2.0 Vicryl (polyglactin) sutures. It is preferable to close the vagina 
rather than to leave it open for drainage and this is done using 3.0 Vicryl. The perineal 
skin can be sutured or closed with skin staples. 

Attention is now moved to the abdomen and pelvis. To prevent the small bowel 
from dropping into pelvic cavity, it is best to close the pelvic peritoneum with con
tinuous or "figure-of-eight" interrupted 2.0 Vicryl accessing from the handport incision 
(Fig. 33.17). In a female patient, with an intact uterus, this can be used to "plug" the 
pelvic inlet Before closure, a soft drain such as a Jackson-Pratt drain (Cardinal Health, 
McGaw Park, n., USA) is first inserted into the perineum and brought out of the abdom
inal wall. It is more comfortable than having a drain sticking out of the perineum. 

Closing Handport Wound and Fashioning of End-Colostomy 

The rectus fascia is closed with interrupted PDS I (polydioxanone) on one side or both 
sides of the terminal colon, which is held snugly. The subcutaneous fat is apposed with 
3.0 Vicryl. A subcuticular suture is than applied with "buried" suture ends to accurately 
appose the skin. The skin is finally sealed with Dermabond skin adhesive (Closure 
Medical Corp., Ethicon, Inc.). The colostomy is then matured with interrupted undyed 
absorbable 4.0 Vicryl (Figs. 33.18 and 33.19). 

Figure 33.17 Closure af pelvic perito
neum with JP drain in the pelvic 
cavity. 
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figur• 33.18 Subcuticular suture of 
handport incision and maturing of 
and-colostomy. 

POSTOPERATION MANAGEMENT 

AB for any patient undergoing major surgery, an HAL-APR patient is closely monitored 
in the first 24 hours after surgery paying particular attention to possible reactionary 
hemorrhage, cardiac or respiratory dysfunctions, and to ensure adequate urine output 
and satisfactory pain control. 

Hematological investigations are performed in the first postoperative day to check. 
for hemoglobin (Hb) level, total white cell count, urea, electrolytes, and creatinine lev
els, and liver enzymes, protein, and albumin. These are to be corrected if abnormal. 
Blood transfusion is usually not necessary if the Hb is 10 gm% or more. Clear feeds are 
allowed as soon as the patient is conscious. It is very difficult to talk and communicate 
if the mouth is dry. Full feeds are started on the first postoperative day and soft diet 
the following day. Oral medications, including analgesics can be started early and 
parenteral narcotics, including PCA, can be tailed off quick.ly. 

figure 33.19 Hsndport incision completely hidden by 
colostomy bag. 
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The patient is started an chest physiotherapy and mobilized on the first postoperative 
day. AB soon as the colostomy starts to function, a stomatherapy nurse begins to teach 
the patient and the family members on the care of the pennanent stoma. Postoperative 
recovery and return to normal activity for HAL are similar to fulllaparoscopic APR. 

~ COMPLICATIONS 

Complications specific to HAL-APR relate to the use of the handport incision at the 
end-colostomy sits. The worry is that of wound infection, but this is minimized, when 
the incision is closed properly and perioperative antibiotic prophylaxis is given. 

The other concern is parastomal hernia occurrence. This is a problem shared by all 
end-colostomies. In the presence of a wound dehiscence, an eventual parastomal hernia 
is inevitable. In addition to preventing wound dehiscence, it is possible to reduce the 
incidence of a parastomal hernia by prophylactically delivering the end-colostomy 
through a "holed" prolene mesh (26), which is placed in the extraperitoneal layer of 
the abdominal wound. 

3 RESULTS 

There is a paucity of publication on HAL-APR. A literature search yielded only one 
article, which is in Chinese from the Peking Union Medical College, Beij.ing, China. Six 
cases of HAL-APR for low rectal cancer were reported with one conversion because of 
pelvic adhesions. The mean operating time was 180 minutes and the mean hospital stay 
was 14 days. The conclusion was that HAL-APR is a "safe and simple" procedure (27). 
Our own experience of HAL-APR is limited to nine cases of low rectal cancer. The mean 
operating time was 208 minutes (150-295) and mean length of incision for the GelPort 
was 6.1 em (6-6.5 em). After a mean follow-up of 23.3 months, there were no wound 
infection and no local recurrence, but two patients developed parastomal hernias. 

The largest experience of laparoscopic rectal cancer resection is probably from 
Michael Li's group from Hong Kong (28). A total of 579 patients had fulllaparoscopic 
resection, including 92laparoscopic APRs, over a period of 15 years. The cancer-specific 
5- and 10-year survival was 76% and 56%, respectively. Seventy-one of the 92 laparo
scopic APRs were entered into a nonrandomized but prospective trial with 31 open APRs 
(29). The median operating time was similar (145 min laparoscopic vs. 156 min open), 
but there were significantly less blood loss, less abdominal wound and chest infection, 
as well as better overall survival in the laparoscopic group. The conclusion is that 
laparoscopic APR is safe, it confers short-term health-related benefits, and it may have 
long-term survival benefit. 

For colonic surgery, HAL resection has been shown in a prospective randomized 
trial (19) as well as a systematic review and meta-analysis (30) to have the same short
term benefits as laparoscopic colon resection but carries a significant operating time 
advantage. For rectal surgery, a prospective nonrandomized study for ultra-low anterior 
resection with TME, HAL resection was found to have similar short-term benefits as 
laparoscopic resection and again have significantly shorter operating time (31). 

With anecdotal experience of HAL-APR and with the excellent results of laparo
scopic rectal cancer resection reported by premier institutions, it is tempting to extrap
olate the fine results of laparoscopic APR to HAL-APR. Such extrapolation should be 
tempered with caution. A recent review of laparoscopic and open elective colon and 
rectal resections in the English National Health Service 'lhlats hospitals between 1996 
and 2006, in which laparoscopic surgery was only 1. 9% of 192,620 total number of 
cases, showed that patients after laparoscopic rectal resection for malignancy were more 
likely to be readmitted after discharge from hospital (32). 

The final answer of the role of HAL for APR can only be found in a properly con
ducted prospective randomized trial. But such a trial would be difficult, if not impos
sible, to do because of the diminishing number of APR. Even a trial such as the European 
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multicenter COLOR 11 Tiial, comparing laparoscopic and open rectal cancer removal 
is taking a long time to complete. It started in 2003, and is estimated to be completed 
in 2017 (33). 

A possible solution is to establish collaboration with institutions in China or India 
where the number of colorectal cancer is very huge and furthermore, its incidence is 
increasing. In parallel with their fast economic developments, their acquisition of exper
tise in laparoscopic surgery and uptake of surgical technology are phenomenally rapid. A 
case in point is the West China Hospital, Sichuan University, Chengdu, China; it sees 
around 1,400 cases of colorectal cancer a year and complex laparoscopic ultra-low anterior 
resection with TME as well aslatarallymph node dissection is widely performed (34). 

~ CONCLUSION 

APR is now a rare operation. HAL-APR has the same advantages as a fulllaparoscopic 
APR of less pain, shorter hospital stay, and earlier return to normal activity. Its advan
tages over fulllaparoscopic APR include easier orientation in the abdomen and pelvis, 
better retraction, and a shorter operating time. To many surgeons who migrated from 
open to laparoscopic colorectal surgery, HAL-APR is probably less "stressful" as one 
can still "feel" the tissues to be divided or protected and when there is accidental 
hemorrhage due to injury of a blood vessel, the hand is there to "pinch" the bleeding 
point for corrective hemostasis, as in any open surgery. Its main disadvantage is the 
presence of an abdominal scar, which can be kept small and carefully camouflaged in 
the planned and-stoma wound. 
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Mesorectal Excision 
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~ PREOPERATIVE PLANNING 

Operating Roam Setup and Position af1he Patient 
A dedicated team consisting of at least two experienced surgeons and one camera 
assistant is essential in practicing advanced laparoscopic procedures like laparo
scopic total mesorectal excision (TME). These operations are ideally undertaken in 
an integrated endo-laparoscopic operating suite, where there is a universal plug and 
play system for various endoscopes and laparoscopes (1). The position of the patient 
and the surgical team are shown in Figure 34.1. Throughout the operation the patient 
is predominantly put in a 20 degree Trendelenburg position with right-side-down 
tilt, a position that helps clear the small bowel away from the lower abdomen and 
pelvis. 

Racammandad Instruments 

(1) A 30 degree telescope 
(2) Two atraumatic forceps for handling of bowel and soft tissues 
(3) Two grasping forceps for holding cotton tapes 
(4) Laparoscopic energy devices such as an ultrasonic dissection device or bipolar seal

ing and cutting devices 
(5) Endo-staplers of various sizes and stapler height for bowel transection and vascular 

division 
(6) Circular stapler for transanal anastomosis 
(:7) A sterile plastic zip-lock bag or an Alexis• wound retractors (Applied Medical, 

California, USA), used as parietal protective drape during specimen retrieval 

Pneumoperitoneum and Insertion of Tracars 
Pneumoperitoneum is first established by a subumbilical blunt trocar using an open 
technique. Other trocars are inserted under direct vision (Fig. 34.2). 
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Splenic flexure take-down 

Monitor 1 

Patient: 

~~-~ 
van~~ 

Right side 
down tilt 

Monitor 1 

Figure 34.1 Positions of the patient and the surgical team in laparoscopic total meso rectal excision; CS = chief surgeon; AS = assistant 
surgeon; CA = camera assistant; SN = scrub nurse. Monitor 2 is used for splenic flexure mobilization. 
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Figure 34.2 Port sites for laparoscopic total 
mesorectal excision or laparoscopic assisted 
abdominoperineal resection. An additional 
5 mm port is crea1ed in the right upper 
quadrant if splenic flexure mobilization is 
necessary, as in the case of sphincter-saving 
resections. The chief surgeon and the cam
era assistant can use the subumbnical and 
the right iliac fossa ports interchangeably 
during splenic flexure mobilization. 



Exposure of the Pelvis 
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Figur• 34.3 For optimal exposure 
of the pelvis, the uterus is hitched 
up to the lower anterior abdominal 
wall. 

In female patients, for optimal exposure the uterus is first hitched up by passing sutures 
(00 Prolene on a straight needle) undemeath the two fallopian tubes near the utarine 
cornua and tying them to the lowar anterior abdominal wall (Fig. 34.3). The stitch 
should pass through the skin and be secured over a piece of gauze as a reminder to the 
surgeon to replace the uterus at the end of the procedure. 

(;) SURGERY 

Splenic Flexure Mobilization 

Splenic fiexure mobilization is required, especially when colonic J-pouch construction 
is intended. 

We favor a medial-to-lataral approach in splenic fiexure mobilization. The small 
bowel is kept in the right side of the abdomen by tilting the operating table to the right 
(right-side-down position). The inferior mesenteric vein is identified lateral to the duo
denojejunal fiexure, and is controlled and divided. Blunt dissection is then undertaken 
in the avascular plane between the mesentery of descending colon and the retroperito
neal fascia (Fig. 34.4). This dissection is laterally continued toward the splenic fiexure 

Figur• 3U The inferior mesenteric 
vein is identified lateral to the 
duodenojejunal flexure, and is 
controlled and divided. Blunt 
dissection is then carried out in the 
avascular plane between the 
mesentary of the descending colon 
and the retroperitDneal fascia. 
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for as far as possible, until Gerota's fascia is exposed. The pancreas is identified and 
the dissection is maintained anterior to the pancreas. If this medial dissection is ade
quate, the lateral dissection is relatively simple. Starting from mid-transverse colon, the 
greater omentum is peeled oH from the colon by incising the fascia just above the trans
verse colon. The posterior wall of the stomach should be clearly seen once the lesser 
sac is entered. By keeping close to the colon, further incision along the upper and lat
eral border will bring down the splenic flexure entirely. Mobilization is considered 
adequate if the splenic flexure can reach the midline and the descending colon can 
reach the anterior peritoneal refiection. 

Sigmoid Mobilization 

After splenic-fiexure mobilization, the sigmoid is mobilized. First the lateral peritoneal 
attachment of the sigmoid at Toldt's fascia is divided. A 15-20 em long cotton tape is 
secured around the rectosigmoid junction through a mesenteric window to facilitate 
counter-traction by the assistant surgeon (2) (Fig. 34.5). Laterally the left gonadal vessels 
and medially the left ureter are identified under the retroperitoneum (i.e., the posterior 
parietal peritoneum). The retroperitoneum is then incised medial to the left ureter, and 
the left hypogastric nerve is identified. The presacral space is entered at a plane anterior 
to the left hypogastric nerve, which is located approximately 1-2 em lateral to the 
midline at the level of the sacral promontory. Following this step, the sigmoid colon is 
then rotated to the left side, the right ureter is outlined, and the retroperitoneum. at the 
base of the sigmoid mesentery is incised, first at the level of the sacral promontory. 
Caution must be taken to avoid damage to the underlying right hypogastric nerve. A 
generous retromesenteric window is then made at the base of the mesosigmoid. Division 
of the retroperitoneum. can be safely continued upward anterior to the aorta, until the 
inferior mesenteric artery is encountered. Division of the inferior mesenteric artery 
proximal to the origin of the left colic artery is performed with either a vascular endo
stapler, a bipolar sealing and cutting device or between clips. Further upward mesenteric 
division is then carried out until the divided inferior mesenteric vein window is met. 
Caution is taken to avoid injury to the left branch of the middle colic vessels. 

Pelvic Dissection 
The rectum is then retracted upward and forward, and the loose areolar plane between 
the mesorectum and the presacral fascia, with the hypogastric nerves, is identified. The 
right and left hypogastric nerves should be clearly visualized on the presacral fascia 
as two structures radiating downward and diverging outward in the pelvis. Using a 

figure 3U A cattDn tape is tied 
around the rectosigmoid junction 
through a mesenteric window to 
facilitate counter-traction by the 
assistant surgeon. 
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Positions of surgeons: 

CS = cflief surgeon 
PS = perineal surgeon 
AS= assistant surgeon 
CA.= camera assistant 
SNA = scrub nurse for abdominal part 
SNP = scrub nurse for perineal part 
Monitor 1 = for 9igmoid and pelvic dissection 
Moniter 1 = for 9plenic flexure dissection 

Patient: 

Uoyd-Davies 
postion 

Mcnitor1 

figure :M.& Positions of tile patient and tile surgical team in Simultaneous Laparoscopic Abdominal and Transanal Exci
sion for low rectal tumours. 

pelvic dissection, and after complete rectal and mesorectal mobilization, the large peri
neal gauze (see below) will be visible following division of the last few fascial strands 
around the anorectal junction, after which the distal transection is complete. The entire 
sigmoid and rectum, together with the specimen, is now delivered per anum to the 
perineal surgeon, caution being taken to avoid twisting of the colon. A covering loop 
ileostomy is routinely created and the pelvis is routinely drained. 

Perineal Part 
The perianal skin is retracted using a Lone Star retractor (Lone Star Medical Products, 
Stafford, USA) and a bivalved speculum is inserted into the anal canal to facilitate 
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from either the prostate or posterior vaginal wall anteriorly. Alternatively, a cuff of pos
terior vaginal wall is excised if the rectal tumor involves the anterior rectal wall. Hemos
tasis is checked, and the ischiorectal fat and skin are closed in layers around a vacuum 
drain. 

RESULTS AND CONCLUSION 

We reported the technique of laparoscopic TME in 2001 (6). Our data suggested that 
the technique was more recently associated with good short and medium term out
comes (7), and was oncologically sound (8). We have recently reported our long-term 
results of laparoscopic resection for rectal cancer (9), and we were able to achieve a 
local recurrence rate of 7.4% and an overall 5-year survival of 70%. These data suggest 
that laparoscopic resection for rectal cancer is safe and in fact the procedure of choice 
in selected patients. 
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~ INDICATIONS/CONTRAINDICATIONS 

BxentBI'ations or multivisc9I'al/extended rectal resections are utilized as definitive surgi
cal therapies for locally advanced primary rectal cancers that invade surrounding ana
tomical structures and for locally recurrent disease confined to the pelvis. These 
challenging procedures are associated with considerable morbidity and require exten
sive surgical planning. A multidisciplinary team including surgeons, medical and radi
ation oncologists, radiologists, intensivists, specialized nurses, and occupational and 
physical therapists should be assembled to address the multifaceted issues that are 
li.bly to arise. The expertise of the surgical team must be broad and should include 
specialists in colorectal, urologic, gynecologic, orthopedic, neurologic, and plastic/ 
reconstructive surgery. 

Locally Advanced Primary Rectal Cancer 
Unlike many solid tumors, large locally advanced primary rectal cancers are not neces
sarily indicativa of concurrent distant disease (1), and resection for cure is therefore 
potentially attainable (2). Nearly 15% of rectal cancers are adh9I'ant to adjacent pelvic 
organs. In this situation, it is critical that the surgeon anticipate a need for neoadjuvant 
therapy and multivisceral resection at the time of clinical presentation. 

Furthermore, on surgical exploration, malignant infiltration cannot be clearly dif
ferentiated from inflammatory adhesion (3), so the surgeon must be prepared to aggres
sively resect adherent organs. Many studies have shown that en bloc resection of the 
surrounding anatomic structures invaded by tumor-if it results in clear (negative) 
margins-can lead to long-term survival (2-7). High-quality cross-sectional imaging, 
advanced planning, and strict adherence to the principals of surgical oncology are cru
cial in treating these difficult casas. 

Recurrent Rectal Cancer 

Following curative-intent resection of the primary lasion, rectal cancer recurs within the 
pelvis at a rate of 4-33o/o. Because uncontrolled pelvic recurrence can lead to disabling 
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pain, bleeding, obstruction, and infection, an aggressive surgical approach is indicated 
when feasible. However, in recWT9Jlt disease, the surgical planes have been disrupted 
by initial pelvic resection of the primary tumor, making re-resection significantly more 
difficult. In light of the rigors and morbidity entailed by surgical therapy, careful patient 
selection is critical. Patients with significant comorbidities and poor performance status 
(ASA IV-V) are rarely candidates for the extensive sw:gery required. 

Contraindications to exenteration also include the following: 

• Umesectable extrapelvic metastases 
• Sciatic pain and imaging evidence of sciatic nerve involvement 
• Sl or S2 bony or neural involvement 
• Circumferential pelvic sidewall involvement 
• Bilateral ureteral obstruction 

~ PREOPERATIVE PLANNING 

Proper preoperative staging of locally advanced and recurrent rectal cancer is impera
tive when contemplating exenteration. One must identify those patients with distant 
metastases who should not undergo such potentially morbid treatment. Verification of 
recurrent disease (often by CT-guided biopsy) is recommended before undertaking any 
operation of this magnitude. 

Physical Examination 
Although many surgeons consider modern imaging modalities to be the most effective 
means of tumor staging, the importance of a proper physical examination, including 
detailed digital rectal and vaginal examinations, cannot be underestimated. Through 
physical examination, the experienced surgeon gains valuable information regarding 
the extent of a tumor and its fixation to adjacent organs and/or the bony pelvis. A thor
ough pelvic examination may be the simplest, most direct method of determining 
whether or not sphincter-sparing surgery is feasible, or multivisceral resection or 
exenteration necessary. Complete colonoscopy should also be done to exclude synchro
nous primary tumors (2). 

Radiologic Imaging 
Contrast-enhanced computed tomography (CT) scanning is the imaging modality most 
frequently used to assess extent of tumor and/or presence of metastatic disease. Although 
CT scans can provide an approximate idea of tumor size, however, they do not always 
enable accurate d:ifferentiation of tumor margins from the surrounding viscera. Thus, 
because obtaining an adequate circumferential resection margin is paramount to cura
tive resection, CT evaluation is not always adequate in the setting of locally advanced 
or recurrent tumors. Magnetic resonance imaging (MRI) generally provides a more accu
rate indication of pelvic involvement and the potential need for multi visceral resection. 
The superiority of MRI in predicting extra-rectal involvement in primary disease has 
been supported by several comparative studies (6,8,9). 

Endorectal ultrasound (BUS) is another imaging tool that can be used to assess the 
local extent of a primary rectal tumor. Early, mobile transmural bowel lesions can be 
gauged quite accurately by EUS (2). However, because of its limited depth of field, EUS 
tends to understage larger lesions and has less accuracy in the setting of locally advanced 
tumors (6,10). In addition, as is true of all imaging modalities, the accuracy of EUS in 
staging rectal cancer after radiation therapy is markedly reduced because of the pres
ence of post-radiation edema, inflammation, necrosis, and fibrosis. Studies indicate that 
the accuracy of BUS in the evaluation ofT-stage after radiotherapy is only 50%, with 
a 40% rate of overstaging (10); EUS is of even less utility in the setting of a lSige pelvic 
recurrence. 
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Fluorine-18 fluorodeo.xyglucose positron emission tomography (FDG-PET), a power
ful, noninvasive imaging modality for depicting tumor metabolic activity, is a valuable 
tool in the preoperative staging of locally advanced and recurrent rectal cancer. FDG-PET 
can be utilized to assess changes in tumor glucose metabolism (11) and is especially 
accurate in. identifying recurrent disease. EUS, CT, and MRI have demonstrated poor 
accuracy in distinguishing viable tumor from scar or inflammatory tissue. However, FOG
PET appears to play a vital role in differentiating scar and viable tumor (11). 

Naoadjuvant Therapy 

The single-most important factor in curing rectal cancer is complete excision of the 
tumor with negative macroscopic and microscopic margins. Multimodality therapy, 
including chemoradiation, is often helpful in achieving this goal. In primary disease, 
preoperative chemoradiation has been shown to reduce local recurrence more effec
tively than postoperative therapy (12). A significant benefit of preoperative chemora
diotherapy is its potential to downsize the tumor {13), which may facilitate complete 
resection of locally advanced disease. Indeed, neoadjuvant chemoradiation has become 
standard practice in. treating most locally advanced rectal cancers. Investigational 
approaches aimed at enhancing complete resection of advanced rectal cancer generally 
involve intensification of preoperative therapy. One such strategy is induction chemo
therapy followed by standard chemoradiation. Chua et al (14) reported on a phase n 
study of 105 poor-risk rectal cancer patients treated with induction capecitabine + o.xali
platin before receiving standard chemoradiation. "Poor-risk" was defined on MRI imag
ing as (a) tumor extending to within 1 mm of, or beyond, the mesorectal fascia; (b) T3 
low-lying tumor at or below the levators; {c) tumor extending 5 mm or more into the 
perirectal fat; (d) T4 tumor. In the above-mentioned study, 93 of 97 patients eventually 
underwent complete negative-margin resections. 

Patients with pelvic recurrence who have not previously received radiation should 
be considered candidates for preoperative chemoradiotherapy. Again, the goal is to 
downsize the recurrence in hopes of obtaining a complete negative-margin resection. 
In patients with history of limited radiotherapy, a modified regime may be possible. 
Patients who cannot undergo any additional radiation may be candidates for aggressive 
chemotherapy. In any case, if a patient has received preoperative chemotherapy andlor 
radiotherapy in the past, imaging should be done to exclude interval development of 
distant metastasis before subjecting that individual to radical resection re-staging. 

Additional Studies 
Preoperative evaluation, including physical examination and imaging, will determine 
the need for any additional studies such as pelvic ultrasound, cystoscopy, or dedicated 
sacral bone evaluation. Cystoscopy may be necessary before surgery, or it may be intra
operatively performed. Temporary ureteral catheters should be used liberally, especially 
in. instances of recurrent disease, to help identify and protect the ureters. 

(9 SURGERY 

Surgical Technique 

Rectal cancer spreading beyond the mesorectal plane adheres to and invades adjacent 
organs: the sacrum and sacral nerves posteriorly: the vagina and uterus or seminal 
vesicles and prostate, the bladder anteriorly: and the ureters, autonomic nerve plexus, 
internal ileac lymph nodes, and vessels laterally. As discussed earlier, any operation 
undertaken in this setting is extensive and complex, requiring careful selection of 
patients and the coordinated involvement of a multidisciplinary team of specialists. The 
surgical objective is to achieve complete resection of tumor with negative margins. In 
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order to accomplish this goal, all organs involved by tumor must also be resected. At 
the same time, the surgical team should preserve as much healthy anatomy as possible. 
Extensive procedures of this nature often require surgical reconstruction. 

Tumor adherent to regional anatomic structures is generally assumed to invade 
them; therefore, all or part of these organs must be removed en bloc with the tumor. 

Focal invasion of adjacent organs, such as the seminal vesicles, vagina, bladder, 
ureter, or autonomic nerve plexus, and metastatic invasion of lymph nodes in the pel
vic sidewall require extended rectal resection. The type of procedure-total pelvic 
exenteration, posterior exenteration, anterior exenteration, abdominoperineal resection 
(APR) with sacrectomy, sacropelvic exenteration-varies, depending on the extent of 
tumor spread into adjacent organs as well as the distance of tumor from the anal sphinc
ter musculature. 

Preoperative Regimen 

Patients undergo bowel preparation the day before surgery. Placement of ureteral stents 
can be done preoperatively to help identify and protect the ureters. If an APR is planned, 
suturing of the anus will help prevent fecal contamination. Antibiotics are delivered in 
the operating room along with anesthesia. The patient is placed in the lithotomy posi
tion, giving the surgeon anterior access to the pelvis and the perineum. Surgery will be 
performed in one or two stages, depending on the type of resection. 

Resection 

The surgeon must first examine the abdomen for disseminated peritoneal disease and/ 
or for tiny hepatic metastases that may not have appeared on preoperative imaging stud
ies, as detection of these would dictate a change in management. Following abdominal 
inspection, the origin of the inferior mesenteric artery (at the aorta) is dissected. The 
surgeon must examine the retroperitoneal lymph nodes for metastasis, the presence of 
which might indicate incurable disease, especially if the nodes cannot be easily removed. 
The ureters are identified and preserved; however, these are not transacted until resecta
bility is confirmed, enabling the surgical team to monitor output of urine. The inferior 
mesenteric artery is ligated and transacted, and the rectosigmoid is subsequently 
transacted about 10 em proximal to the tumor. The surgeon dissects the rectum posteri
orly, down to the levator ani, taking care to avoid the pelvic nerves whenever possible. 
The bladder is mobilized from the retropubic space. The lateral bladder pillars attached 
to the lateral pubic rami are ligated and transacted. In a female patient, the cardinal 
ligaments supporting the vagina and cervix are ligated and transacted at the pelvic side
wall. In a male patient, dissection continues anteriorly and includes the prostate. 

An intraoperative decision must now be made: Will the surgical team proceed with 
a low anterior resection, or is an APR required? If an APR proves necessary, dissection 
must continue below the levator ani muscles. Following this, perineal dissection begins. 
The anal canal and the lower rectum are dissected and removed through the ischiorec
tal fossa and urogenital diaphragm. If the tumor is extensively invasive, removal of a 
female patient's vagina, vulva, and urethra may be required. The entire specimen may 
then be removed via an abdominal or perineal incision. 

Types of Procedures (Figs. 35.1-35.4) 

Total Exenteration is generally performed in the setting of large, bulky lesions that have 
spread into the bladder or prostate. Total pelvic exenteration entails removal of the 
rectum, bladder, vagina, uterus, cervix, and parametrium in female patients and removal 
of the rectum, bladder, prostate, and seminal vesicles in male patients. 

Anterior Exenteration is undertaken when a sigmoid cancer invades the posterior 
bladder wall, anterior uterine wall, and organs located in the anterior plane of the pelvis. 

Posterior Exenteration is performed in female patients when tumor involves the 
uterus. This procedure can be undertaken only if the bladder is free of tumor. Uterus, 
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Figur• 35.1 In total pelvic exenteration the 
lateral dissection begins on the common and 
external ~iac vassals, which are lateral to 
the parietal layer of the andopalvic fascia. 
The internal iliac artery and vain are 
clamped, cut. and tied distal at their origin. 
The ureter is cut in the pelvis with care to 
prasaJVe ureter length for reconstruction. 

cervix, adnexa, and vagina (if required) are removed with the rectum. Posterior exenter
ation is similar to total exenteration: however, rather than performing dissection ante· 
rior to the bladder in the retropubic space, the peritoneum is incised over the bladder, 
and the bladder is dissected sharply off of the anterior surface of the cervix and the 
vagina down to or (depending on the level of the tumor) beyond the levator ani muscle. 
Distally, the ureters must be dissected free from the anterior parametria, over the ure
teral tunnel running along the uterine artery. 

AP1t/LAR. with Partial Cystectomy or Vaginectomy may be considered if tumor does 
not extend far enough into the bladder (specifically involving the trigone) or the vagina 

figur• 35.2 The surgeon may perform 
the dissection of the bladder before or 
after the posterior dissection of the 
pelvic organs. The bladder is dissected 
from the symphysis and pubic rami with 
dissection in the space of Ratzius. The 
bladder is freed by dividing the lateral 
peritoneal attachments. 
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Figur• 35.3 Perineal dissection is 
required for total pelvic exantera· 
tion that includes the intra-levator 
organs lanai canal, labia majora, 
urethra). An elliptical incision is 
craatBd from the tip of the coccyx 
to the pubic symphysis. In man, the 
incision ends at the bulb of the 
penis, with the urethra previously 
divided in the pelvis. The pelvic 
floor attachments are divided 
widely, freeing the urethra, vagina, 
and rectum. 

Figure 35.4 Following anterior 
dissection, the patient is placed 
prone for the sacral resection. A 
posterior sacral incision is made 
with excision of the anus. Flaps 
are raised to the lateral extent of 
the sacrum. The gluteus maximus 
and medius muscles are dissected 
from their sacral origins and the 
sciatic nerve is located by retract
ing the gluteus maximus and 
underlying piriformis muscle 
superiorly at the lateral aspect of 
the midsacrum. The nerve is 
superficial to the obturator inter
nus muscle and courses inferola
terally between the ischial 
tuberosity and greater trochanter. 
The sacrotuberous and sacros
pinous ligaments are incised at 
their attachments to the ischial 
tuberosity and ischial spina. A 
finger is inserted anteriorly from 
the medial aspect of the sciatic 
nerve. This facilitates dissection 
beneath the piriformis muscle and 
through the underlying andopalvic 
fascia. This exposure directs the 
sacral ostectomy and ensures 
adequate tumor clearance. 
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Florida pouch, Miami pouch): or an ileal conduit, colonic conduit, or ureterocolostomy 
may be constructed for urinSIY diversion (15). 

Intraoperative Radiation Therapy 

Substantial progress has bean made in recent years in the experimental, technical, and 
clinical application of intraoperative radiation therapy (IORT) as an intraoperative treat
ment modality for various cancers. A major goal of all radiation oncologists is to increase 
the dose delivered to tumor relative to the dose delivered to the normal adjacent tissues. 
AB Willett and colleagues noted, this desire has led to the use of field-shaping tech
niques with multi-leaf collimation, multiple field techniques, and intensity-modulated 
radiation therapy, as well as intracavitary and interstitial brachytherapy (18). Intraop
erative radiotherapy allows delivery of irradiation to the tumor bad while shielding 
normal tissue. Two alternative but complementary IORT techniques have evolved: intra
operative electron radiation (IOERT), which uses a linear accelerator to deliver electron 
particles, and high-dose-rate brachytherapy (HDR-IORT), which delivers an iridium 
seed (192-Ir) along after loading catheters. With either technique, normal tissues can 
actually be moved aside simultaneously or physically shielded. In addition, because 
the tumor can be visualized intraoperatively, it is possible to more accurately define 
areas at risk. for tumor involvement (18). 

In a study performed at the Massachusetts General Hospital, Nakfoor et al. assessed 
101 patients with locally advanced primary rectal cancer who underwent preoperative 
radiation and IOERT. They found that patients with negative-margin (RO) resection had 
a 5-yaar local control rate of 89% and disease-specific survival of 63%. Patients with 
microscopically involved margins had a 5-year local control rate of 68o/o: patients with 
gross disease had a 5-year local control rate of 57o/o (19). A similar study at the Mayo 
Clinic demonstrated improvement in local control and survival with the addition of 
IOERT: 5-year overall survival was reportedly 46%, and a-year overall survival improved 
from 24% to 55o/o (20). 

The Memorial Sloan-Kettering Cancer Canter (MSKCC) experience with intraopera
tive brachytherapy was reported by Alektiar et al. (21) in a study of 74 patients treated 
from 1992 to 1998. Median follow-up was 22 months. Of these, 50 patients underwent 
negative-margin (RO) resection. Five-year local control was 39%; 5-year disease-free and 
overall survival was 23%. Negative margins predicted local control: a 5-year rate of 43% 
in patients with RO resection versus 26o/o in those with R1 resection. Patients with 
negative margins had a 5-year survival of 36o/o compared to only 11% in patients with 
positive margins. Morbidity in this series included wound complications (24%), ureteric 
stricturing (23%), bladder complications (20%), and peripheral neuropathy (16o/o). 

_.) COMPLICATIONS 

Most modern series of exenteration have reported acceptable perioperative mortality 
but significant morbidity, including surgical site infection, sepsis related to the non
collapsible empty pelvis, and complications from urinary diversion. Gannon et al. 
reported an overall complication rate of 43o/o in their series of 72 patients undergoing 
exenteration for locally advanced rectal cancer. Thirty percent of the complications 
were major (enterocutaneous fistulae, respiratory failure with pneumonia, and urinary 
conduit leaks) resulting in >20-day length of hospital stay (22). Law et al. reported a 
54o/o complication rate in their study of 24 patients undergoing exenteration for locally 
advanced rectal cancer, the majority of these related to the pelvis (23). In a series of 69 
patients undergoing exenteration for a variety of malignancies, Ferenschild et al. 
reported 1 o/o in-hospital mortality, and overall major and minor complication rates of 
34 o/o and 5 7o/o, respectively. (The majority of these complications involved wounds and 
urinary diversion (24).) Varmaas et al. reported 3% in-hospital mortality and 34% major 
morbidity (including a high proportion of problems related to urinSIY diversion) in 35 
patients with primary and recurrent rectal cancer who underwent exenteration (25). 
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location, or to the axial and anterior locations, were more likely to be completely resect
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~ CONCLUSION 

Pelvic exenteration is a very extensive and radical operation associated with high mor
bidity. It is generally undertaken only when cure is considered possible. Careful patient 
selection is critical. Good preoperative imaging with a high-resolution MRI scan will 
enhance planning of the appropriate surgical procedure. A multidisciplinary approach, 
involving a team of various specialists including not only colorectal surgeons, but also 
gynecologists, orthopedic surgeons, plastic and reconstructive surgeons, radiation 
oncologists, and medical oncologists is necessary to ensure proper preoperative plan
ning and surgical implementation. Patients need to be psychologically prepared for 
extensive resections, prolonged hospital stays, and high incidence of morbidity. Input 
from stoma therapy nurses, dieticians, and preoperative counselors is helpful in prepar
ing patents for the rigors of treatment. Even with neoadjuvant therapy and complemen
tary use of IORT, complete RO resection is essential if there is to be any possibility of 
cure (21,30,31). 

Nevertheless, the feasibility of surgical exenteration means that carefully selected 
patients with rectal tumors extending into adjacent organs now have potentially cura
tive treatment options. Following multimodality treatment and extended surgical resec
tion, a 5-year survival of up to 60% can be achieved, with acceptable morbidity. The 
procedure should be performed in a specialty referral center in which sufficient experi
ence and adequate multidisciplinary resources are available. 
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36 Lateral Lymph Node 
Dissection for Rectal 
Carcinoma 
Petr Tsarkov and Badma Bashankaev 

Introduction/Objectives 
Recent progress in rectal cancer staging, development of surgical procedures (e.g., total 
mesorectal excision [TME] and nerve-sparing TME), and advances in neo- and adjuvant 
therapy (such as chemotherapy and radiotherapy [RT]) has dramatically reduced loco
regional recurrence but still has not eliminated it (1). Local recurrences are likely to be 
a result of one of the following reasons--missed microscopic involvement of circular 
resection margin, rare involvement of distal mesorectum beyond "5 em" barrier, lateral 
spread to pelvic lymph nodes beyond the mesorectum and possibly seeding of the 
pelvis during surgical dissection (2). 

When reviewing series of patients who developed local recurrence after radical 
TME, lateral pelvic wall involvement is found in 20-BOo/o of them (3-5). Thus, lateral 
lymph nodes (LLN) can be a potential site of locoregional recurrence even in the absence 
of circumferential margin involvement. Lateral lymph nodes recurrence (LLR) to pelvic 
sidewalls may be even higher (up to 83o/o) in patients with primary locally advanced 
rectal cancer (1). That phenomenon can be explained by recently found connections 
between the mesorectal and (lateral) extramesorectal lymph node system (6). The 
authors have suggested a hypothesis that a lymphatic fluid including cancer cells is 
squeezed into the LLN system. Since standard TME does not include lateral lymph 
node dissection (LLD) those nodes are not included in the standard surgical specimen. 
In addition lymph fluid might leak and form a presacral seroma that might also give a 
rise to local recurrence. 

Unfortunately the widespread idea of relying on neoadjuvant therapy as a radio
therapy "mop" to sterilize low rectal cancer is currently accepted in Western countries. 
The use of preoperative RT as was shown in a large randomized Dutch study demon
strated a significant reduction of LLR in irradiated patients (7). The benefits of preop 
RT include about a 15-25o/o likelihood of complete pathologic response and tumor 
shrinkage and/or downstaging (8,9). But RT holds a significant potential risk of urinary 
and sexual dysfunction, and possible postoperative fecal incontinence (lG-12). 
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There is no proven correlation between the regression of a primary tumor and the 
regression of regional nodal disease. The rate of pathologically proven metastatic mes
orectal and lateral pelvic lymph nodes in low rectal cancer patients may be as high as 
39o/o even after the completion of neoadjuvant RT (13). 

Along with neoadjuvant chemoRT, surgical procedures to prevent llN metastasis 
have been proposed, such as LLD. Although Western surgeons attempted LLD as early 
as the 1950s (14-16), this procedure is currently favored in East, mostly in Japan. The 
current approach towards LLNs in most Western colorectal centers, as noted by Yano 
and Moran, is to ignore their presence, or to treat obviously involved nodes with radi
otherapy or chemoradiotherapy. More importantly, involved nodes are considered to be 
systemic disease (17). 

The incidence of lateral nodal involvement in patients with lower rectal cancer has 
been reported as 16-23%. It has been demonstrated that in patients with pathologically 
proven lateral nodal involvement LLD results in a 5-year survival rate of 25-50%. 

Mori has presented the data from Japanese registry, which showed that LLNs involve
ment was present in 1.1% of cases of T1 rectal cancers, 3.1% with T2 involvement, 
11.6% with T4a penetration, and almost 15% in case of T4b invasion. Involvement of 
lateral nodes resulted in 32o/o 5-year survival rate in this group of patients (18). 

In the review of neoadjuvant chemoRT and TME surgical treatment of 366 patients 
with rectal cancer, Kim et al. have reported that LLN metastasis is the major cause of 
locoregional recurrence (1). 

Locoregional recurrence despite all modern trends of neoadjuvant chemoRT and T.ME 
attest to the need for more intense surgical research and/or technical improvements. 

~ INDICATIONS/CONTRAINDICATIONS 

Indications 

The indications for LLD a.ra still controversial even amongst Japanese surgeons. 
Since preoperative imaging modalities are close to the desired predictive value for 

llN only in few centers (19), the criteria for LLD are derived from analyzing other fac
tors. There have been reported several risk factors predictive of lateral nodes involve
ment, some of which can be determined before operation. 

The most predictive risk factors are as follow: 

• 'IUmor location below the level of peritoneal reflexion, and the lower the tumor the 
higher the incidence of lateral node metastasis. Takahashi et al. (20) have demon
strated that in patients with rectal tumors above peritoneal refiexion the incidence of 
LLN involvement is 1.7%, while for the tumors below peritoneal refiexion this rate 
is 16.7% (P < 0.001), with maximum of 36.8% for tumors located just above the den
tateline. 

• Depth of tumor invaaion-through bowel wall (T3) and in.6.ltrating fascia propria of 
the rectum and adjacent organs (T4). The highest incidence of positive LLNs of 10.o-
27.2o/o has been demonstrated for tumors invading mesorectal fat (T3) and 27.3-31.0% 
for cancer involving adjacent organs and structures (T4) (20,21). Multivariable analy
sis performed by Sugihara and colleagues (22) revealed that tumors below peritoneal 
refiexion as well as female sex, tumor size of more than 4 em and T3/4 stage were 
significantly associated with an increased incidence of positive LLNs. 

• Tumor histological grade-moderately and poorly differentiated adenocarcinomas 
have higher chances of metastases to LLNs. 

• Positive mesorectal lymph nodes-several authors have shown that presence of 
positive lymph nodes in mesorectal fat is an important predictive factor of LLN 
involvement (22-24). 

Based on results of multiple studies, the current Japanese decision concerning 
paraaortic and LLN dissection is determined by location of tumor, its histological grade, 
and stage of cancer (25). All patients with middle and lower rectal cancer classified as 
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Dukes' C undergo U.D. Prophylactic LLD is performed for Dukes' B tumors with G2 or 
G3 features (moderately and poorly differentiated adenocarcinomas) in order to remove 
LLNs with possible micrometastasis. 

Precise preoperative diagnosis of both primary tumor characteristics and lateral 
nodal involvement, thus, define indications for LLD but remain difficult. The utility of 
endoractal ultrasound (US), computed tomography (CT), and magnetic rasonance imag
ing (MRI) in pradicting T-stage bas been demonstrated in multiple studias, whereas the 
ability to evaluate lymph node status using these methods is relatively poor (26). 

A racently published meta-analysis of 35 clinical trials of endorectal US in the diag
nosis of nodal involvament in patients with rectal cancer demonstrated by pooled analy
sis sensitivity of 73.2% with a better ability to exclude rather than confirm nodal invasion 
(27). In a recent prospective study any visible mesorectal and U.Ns on 5-mm thick section 
praoperative CT wera racognized as positive, and postoperative histopathology assess
mant confirmed high sensitivity (95%) and spacifi.city (96%) of CT in pradicting U.N 
status. The new technique of visualizing metastatic mesorectal lymph nodes on MRI 
imagas after injection of USPIO (ultra-small particles of iron oxide) was assassad in sev
eral studies and showed promising preliminary results in revealing metastatic lymph 
nodes (26,27). Still there is no report on LLN assessment with the use of this technique. 

Tan et al. reviewed more than 1,000 rectal cancer cases and found that when a 
combination of threa or more variables was present-femala sex, tumors that ware 
not well differentiated, pathological T3 and above, positive microscopic lymphatic 
invasion, and positive mesorectal nodes-the odds of lateral node metastasis were 
more than 7.5 times higher (P < 0.001) than in cases when less than three variables 
were noted (28). 

~ PREOPERATIVE PLANNING 

Preoperative planning includes a thorough physical examination. Enlarged inguinal 
lymph nodes should be noted. Physical examination, including digital rectal examina
tion, vaginal inspection, and regional lymph node assessment may help to assess the 
possible risk of llN involvement. 

Rigid proctoscopy is performed to assess the accurate distance from lower border 
of the tumor to the anal verge and/or dentate line. Colonoscopy is requirad to identify 
any synchronous lesions. However, barium or Gastrografin enam.a is helpful in cases 
with severe tumor stenosis. 

Although some authors are not suggasting chast CT as a routine diagnostic tool (29), 
all our patients are undargoing chast CT in order to exclude pulmonary metastasis. 

A routine examination list includes an abdominal US or an abdominal CT scan with 
intravenous contrast. 

In casas with nonobstructing cancer a rectal US is performed to stags the lesion. A 
phased-array MRI is obtained by coloractal surgery-oriented radiologist is a vital part 
of the multidisciplinary approach to the treatment. :MRI identification of LLN >5 mm 
with irregular borders, mixed MR-signal intensity, or both is considered as highly sus
picious for tumor involvement. LLN location, number, and their relation to any neigh
boring anatomic structures should be clearly noted. 

Positioning 
The patient is positioned in Lloyd-Davies position in Allen stirrups. Safe positioning 
of the patient's bony prominent part is very important; padding of neurovascular bun
dles is performed to prevent their damage. Tha surgeon is initially positioned on the 
left side of the patient, the first assistant is positioned on the right side, and second 
assistant is positioned between the patient's legs. During surgery the surgeon can change 
sides several times as needad. After induction of anesthesia, an additional digital rectal 
examination is performed to verify the tumor location, height, mobility, and tha involva
ment of any other organs. 

.. 
:! .. a.. 
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Technique 

A laparotomy is performed through a lower midline incision; great care is taken not to 
damage the bladder, which is usually dissected and retracted to the left as the 2 em 
above pubic bone is quite important to optimize adequate visualization of the lower 
pelvis. After the midline laparotomy and intra-abdominal inspection a wound retracting 
system is installed. The surgeon retracts the small bowel, right colon, omentum, and 
proximal left colon under the blades of the retractor in order to open the sigmoid colon 
and its mesentery. The optimal view should include the duodenum as an upper border, 
aorta and vena cava on the right side with the white line of Toldt on the left side. 

The modem principles of extended upward and LLN dissection imply complete 
removal of all fatty tissue from the para-aortic and lateral pelvic areas with maximum 
preservation of pelvic autonomic nervous system in all levels. 

According to Japanese concepts based on early anatomic studies of Senba (30) and 
Kuru (31), the rectal muscle tube is surrounded by three fat-tissue "spaces". The first space 
corresponds to mesorectum that is enveloped by rectal fascia propria. Two hypogastric 
nerves and the pelvic plaxuses are attached to both postero-lateral sides of mesorectum. 
Adjacent to the nerves lie the right and left second fat-tissue spaces. Lateral borders are 
the internal iliac vessels and their visceral branches. The left and right third spaces are 
located lateral to internal iliac vessels in both obturator fossae. Since establishing as a 
standard in Japanese colorectal surgery, this three-space dissection around the rectum is 
considered essential to achieve complete pelvic lymph node dissection in all three areas. 

We perform para-aortic lymphadenectomy on a routine basis for all rectal, sigmoid, 
and left colon cancers. 

The usual way to enter the preaortic space is to lift the sigmoid mesocolon in lateral
to-medial direction. The white line of Toldt along sigmoid colon is incised with monop
olar electrocautery starting above the promontorium and all way up to the descending 
colon. It is essential to enter the embryologic interfascial avascular layer between sig
moid mesocolon fascia propria and renal fascia. The method of traction and counter
traction is helpful in achieving that. The first assistant lifts the sigmoid colon gently 
handling it in the middle while the operator is dissecting the back of sigmoid mesentery 
off the underlying tissues. This maneuver helps to maintain left ureter safe below the 
dissection plane and visualize autonomic nervous structures. As soon as the left 
hypogastric nerve or hypogastric plexus is reached, it is carefully peeled off from the 
mesentery surface and left intact on the aorta. 

The sigmoid colon is moved to the left and drawn upwards, the operator incises 
peritoneum at the root of its mesentery above the aorta. Using fine forceps the first assist
ant lifts the medial edge of peritoneal incision in the countertraction way. Thus the 
preaortic space is entered from the medial side. The described lateral and medial inci
sions meet to form reach-through hole above the aorta just above the hypogastric plexus. 
The operator enters this space with left index finger and uses it like a hook to lift the 
dissected vascular bundle off the aorta (Figure 36.1.1). Due to this maneuver good expo
sure of autonomic nerves and left ureter is assured. The peritoneal incision is extended 
upwards until the third part of duodenum is reached. The latter is gently retracted cra
nially and carefully dissected off. So left angle incision is formed with vertical part 

figure 36.1 Paraaortic lymph node 
dissection. 1 - Vascular bundle 
containing IMA is pulled up above 
the aorta; 2 -IMA skeletonizing 
with scissors. a- aorta; b -IMA; 
c -left splanchnic lumbar nerve; 
d - paravasal fat tissue with 
apical lymph nodes. 
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figure 3&.2 Paraaortic lymph node 
dissection. Skeletonized IMA and 
IMV. a- aortB; b -IMA; c -IMV; 
d -left colic artery; e - sigmoid 
arteries; f- superior rectal artery; 
g -left splanchnic lumbar nerve; 
h - hypogastric plexus; i - par
avasal fat tissue with apical lymph 
nodes. 

projecting to aorta-caval space and horizontal part-to lower border of duodenum. The 
origin of inferior mesenteric artery (IMA) is 2.5-3.0 em lower the horizontal incision. 

After that the preaortic fascia is opened and fat tissue surrounding the IMA root is 
cleared off the aorta between left and right splanchnic lumbar nerves leaving latter 
intact. It is preferably to use Harmonic scalplel (Ethicon Endo-Surgery, Inc., Cincinnati, 
OH) to reduce nerve damage at this step. The preaortic fat containing apical lymph 
nodes is cleared off the aorta surface in cranio-caudal and medial-lateral direction from 
the edges of peritoneal incision towards the origin of IM:A. The fat envelope of IM:A is 
incised up to vassal adventitia and dissected downward for a distance of a few centim
eters. Using scissors of harmonic scalpel the IMA is freed circumferentially from par
avasal fat all way down to the origin of left colic, sigmoid and superior rectal arteries 
(Figure 36.1.2). The mobilized preaortic and paravasal fat is moved down. This method 
of vassals "skelatizing" enables performing extended pa.raaortic lymph node dissection 
together with precise isolation and separate dissection of IMA branches without exces
sive colon resection. 

To identify the trunk of inferior mesenteric vain (IM:V) the peritoneal incision below 
the duodenum is prolonged further laterally. Extended paraaortic lymph node dissec
tion is finished with clearing the space between IMA and IMV (Figures 36.2.1: 36.2.2). 
The LigaSure (Covidien, Norwalk, CT) is used to dissect the vessels: IMA right under 
the origin of left colic artery with its preservation, IMV - at the level of its conjoint 
with the trunk of left colic artery. 

The mesentery is then divided with the LigaSure along the descending and sigmoid 
colon with preservation of the marginal artery and vain. 

Once the level of intended proximal colon division is defined, the colon is freed 
and divided with a stapler. The proximal colon is wrapped with wet gauze and posi· 
tioned under the left upper blade of wound retractor. The distal colon is used as retract· 
ing handle to enter the coiTact fascial plane of pelvis for TME start with hypogastric 
nerves being a key anatomic landmark. 

The principles of careful dissection of the first pelvic fat-tissue space coiTespond 
to the TME technique that is described in several other chapters. The dissection plane 
lias in between the parietal (presacral) fascia and fascia propria of rectum with total 
preservation of hypogastric nerves and pelvic plexuses on both sides. When rectal exci· 
sion is complete, the bowel wall is transacted (or the perineal excision is completed in 
the case of an abdomino-perineal excision (APR)) and the specimen is removed, careful 
palpation of the lateral spaces on both sides is performed to reveal possible enlarged 
and/or indurated LLNs (Fig. 36.3). Intra-operative US of lateral spaces from the pelvic 
cavity can be helpful in identifying LLNs. 

Unlike the preferences of some sw:geons to perform LLD en bloc with the rectum or 
before its full extraction, we prefer to start the excision of LLNs after the rectal specimen 
is taken out This method enables better access to this relatively small cavity and helps 
better control and preserve vessels and nervous structures throughout the procedure. 
Before the start of LLD, the ureter from the cOITesponding side of pelvis is medially 
retracted and fixed with a rubber loop to achieve good exposure. The following structures 
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figur• 36.3 Paraaortic lymph node 
dissection. 1 - Skeletonized IMA 
and I MY; 2- Division of IMA. a
aorta; b -IMA; c -IMV; d- hrlt 
colic artery; a - sigmoid arteries; 
f- superior rectal artery. 

are the anatomical landmarks for LLD: common iliac artery bifurcation cranially, bladder 
wall medially, external iliac vein laterally, and obturator muscle fascia from beneath. 

Three ways to enter and clear the obturator (third) space can be implemented. 
The first access option is the medial-to-lateral approach along the internal iliac 

vassals. First, the obturator fossa fat is gently peeled off the lateral wall of internal iliac 
artery up to the origin of the superior vesical artery. The latter is drawn medially and 
the peeling maneuver is continued down to the terminal branches of the internal iliac 
artery. For batter exposure, the obturator vassals can be ligated and transacted at this 
level. The obturator fat tissue is removed with preservation of obturator nerve that 
crosses the fossa in craniocaudal direction. 

The second option is to enter the obturator space through paravesical approach. 
First, the lataral wall of internal iliac artary is cleared and than the peritoneum lateral 
to the bladder wall is additionally opened. In women this step demands transaction of 
the round ligament in that location. This technique allows entry of the obturator fossa 
from its distal part between the external iliac vassals and visceral branches of internal 
iliac vessels. The obturator fossa is cleared in caudal to a cranial direction with pres
ervation of the obturator nerve. 

Finally, the third technique that was developed by our group (32) allows better 
visualization and manipulation in the obturator space. The surgeon stands on the oppo
site side of the dissection. The paravesical space is entered and the peritoneal dissec
tion is extended to the external iliac vessels. The peritoneum across external iliac artery 
is opened, the underlying vessels are freed (Fig. 36.4.1), and gently retracted medially 
with a rubber loop (Fig. 36.4.2). When the external iliac vessels are drawn medially, it 
helps access to the caudal part of obturator fossa which is hardly reached by conven
tional approach. The fat tissue is removed from the middle part of obturator fossa 
batwaan the external iliac vessels medially and psoas muscle latarally (Figs. 36.4.3, 
36.5.1, 36.5.2). The external iliac vessels are pulled back to the lateral side of the obtu
rator fossa and the fat removal is finished. 

After the obturator fossa (third space) is cleared out, lymph nodes from the second 
space are taken out To perform that, the hypogastric nerve and pelvic plexus are gently 
drawn medially and fat tissue attached to their lateral border is peeled away down to 
the level of the pelvic plexus and sacral nerves. The complex of the visceral internal 
iliac branches forms the lateral border of second space. In case of advanced disease 
some of the vascular or nervous structures can be removed en bloc with the dissected 
fat tissue. In routine cases, a nerve-sparing LLD is performed (Figs. 36.5 and 36.6). Great 
care is taken to preserve major nerves branches. 

LLD is a time-consuming procedure, which requires 2o-3o minutes for each side even 
when performed by a high-volume rectal cancer surgeon. It can require several hours in 
complex cases or when undertaken by a low-volume colorectal surgeon in the beginning 
of learning curve. If required a contralateral LLD is performed in the same manner as a 
mirrored technique, resulting in bilateral lymph node dissection. 

After LLD is complete a Blake drain is placed in the obturator fossa on each side 
and fixed to the skin of corresponding iliac region of abdominal wall. A pelvic drain is 
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Figur• 3U Right side LLD with 
external iliac artBry retracted 
medially. 1 - Peritoneal incision 
along external iliac artBry; 
2- Entering obturator space; 
3- F\lrther developing of the 
obturator space. a - right ureter; 
b-right external iliac artery; 
c -branch of right femoral nerve; 
d -fat in right obturator space; 
e - common iliac arteries. 
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Figur• 3U LLD with external iliac 
artery ratractBd medially. 1, 
2- Developing of the right obtura· 
tor space; 3- Demonstration of 
preserved pelvic nerves after left 
side lateral lymph node dissection. 
a - right ureter; b - right external 
iliac artery; c -right obturator 
nerve; d - ilaopsoas muscle; 
a -left hypogastric nerve; g -left 
pelvic plexus. 
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Figura 3&.& Nerve-sparing bilat
eral LLD. a - hypogastric plexus; 
b- hypogastric naMs; c- right 
pelvic plexus; d - common iliac 
artery; a - right internal iliac 
artery; f- external iliac artery; 
g • left ureter. h -left obturator 
nerve; i • ·second space· 
(between pelvic plexus and inter
nal iliac artery); j- ~ird space· 
(between internal and external 
iliac arteries). 

also placed after the colorectal anastomosis is performed. We routinely perform stapled 
coloractal anastomosis with a diverting loop colostomy. 

POSTOPERATIVE MANAGEMENT 

The patients after rectal excision with LLD a.ra postoperatively followed in intensive 
care unit and when stable are transferred to the ward. The principles of early ambula
tion, analgesia, antibiotics, anticoagulant, infusion, and transfusion therapy don't differ 
significantly from conventional rectal cancer surgery. Extensive dissection of lymphatic 
tissus and cavity within the pelvis often leads to lymphorrhea of up to 500 ml/day from 
each side of the LLD but the amount gradually reduces usually within 2 weeks. It is 
essential to control and maintain adequate drainage from obturator spaces, to monitor 
vital signs and blood counts, perform pelvic US or CT scan if needed to detsct fluid 
collections in the pelvis and to try to prevent infectious complications and lymphoce
les. Maintaining a high protein diet as well as peanut oil consumption may make the 
exudate more viscous and help diminish lymphorrhea. In rare cases, a lymphocele 
demands percutaneous or transvaginal US-guided drainage. Drains from U.D areas are 
discharged once the output is <100 mllday. An additional control US study is per
formed after the drains are removed. 

The control of urinary function is another important part of postoperative manage
ment In case of increased postvoiding residual urine volume (more than 200 ml) or 
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patient inability to void spontaneously after bladder catheter is removed, pharmaco
logical or electrostimulating therapy is attempted to restore bladder function. If these 
measures fail to rectify the problem trocar epicystotomy is performed. 

,) COMPLICATIONS 

Efforts to improve survival by utilizing more radical lymphatic excision have been accom
panied by increased morbidity. Additional pelvic dissection demands longer operative 
time, may cause additional blood loss and pelvic nervous system injury. Early reports of 
LLD indicated that implementation of this technique increased operative time and blood 
loss. Authors from the National Cancer Center Hospital from Tokyo (33) reported median 
operative times of 5 hours 17 minutes and 6 hours 33 minutes for standard and extended 
LLD, respectively. The median blood loss in their series was 1,528 ml and 2,128 ml for 
cases with standard and extended LLD, respectively. The same group had reported a high 
incidence of postoperative urinary and sexual dysfunction (34). Loss of bladder sensitivity 
and sexual impotency were reported in 39.4% of Dukes' B and 76% of Dukes' C patients 
from the LLD group and in 8.8o/o and 37.5% of the standard surgery group, respectively. 

Further refinement of pelvic dissection based on recent anatomic clarification and 
the development of nerve-preserving techniques helped significantly reduce genitouri
nary complications of LLD. Recent results of partial autonomic nerve preservation 
demonstrated maintenance of bladder function in 74-100% of patients, while restora
tion of sexual function was not always successful and resulted in impotency and/or 
ejaculatory problems in 12-70% of male patients (5,34-37). 

The results of the first detailed meticulous nerve-sparing LLD were presented by 
Moriya et al. (38) who described three types of nerve-preserving surgery: total autonomic 
nerve preservation, preservation of pelvic nerves, and partial pelvic nerve preservation. 
Improving skills in nerve-sparing LLD not only helped in maintaining urination in 84% 
of patients, but also reduced operative time to 334 minutes and blood loss to 935 mi. 
Further investigation led to a new national concept of nerve-preserving rectal cancer sur
gery in Japan (39). Pelvic autonomic nerve preservation is classified into four types based 
on the works of Hojo et al. (40), Moriya et al. (38), Sugihara et al. (41), and Takahashi et 
al. (20) complete preservation of autonomic nerves, preservation of autonomic nerves on 
one side, resection of hypogastric plexus, and resection of hypogastric plexus with unilat
eral pelvic plexus preservation. As demonstrated by Morita et al. (25) the extent of geni
tourinary dysfunction is directly related to the volume of nerve system preservation. Both 
total and unilateral preservation of the pelvic nervous system maintains urinary function, 
while subtotal pelvic nerve resection inevitably leads to functional impairment. Sexual 
function is preserved in 80% of patients with total or unilateral nerve-sparing surgery, 
while resection of the hypogastric plexus results in erectile dysfunction in 45% and most 
patients with subtotal nervous system resection never regain sexual function. 

-3 RESULTS 

The number of English language studies devoted to evaluation of LLD eHectiveness is 
very limited. Most studies originate from Japan and are retrospective, although they 
include large numbers of patients. 

The Western experience with aortopelvic lymph node dissection comes back to late 
1940s and early 1950s, when initial works of Gilchrist and David (42), Waugh and 
Kirklin (43), and Pfeifer and Miller (44) have revealed that lymph node involvement in 
patients with rectal cancer below the peritoneal reflexion was a significant predictor of 
poorer survival. The first results of extended APR with regional lymphatic removal were 
published by Deddish (15), Sauer and Bacon (14), Bacon et al. (45), and Sterns and 
Deddish (16). Although these works lack detailed depiction of the extent of LLD, they 
are likely to have been limited to internal iliac lymph node removal. These papers 
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them had tumors located below the peritoneal reflexion with 15% LLNs positivity. 
Although surprisingly patients without LLD showed significantly better prognosis than 
those who had undergone it, in Stage II the survival was significantly better in patients 
with LLD in those without it, and there was no difference of the survival between 
patients with Stage III disease. The authors concluded that the worse prognosis follow
ing lateral LLD may be because of a higher proportion of patients having more advanced 
stage disease in this group. The patients with positive LLN survived longer after lateral 
lymphadenectomy with a 5-year survival rate of 45%. LLN dissection might reduce 
local recurrence and improve the 5-year survival rate by removal of positive LLN, but 
not all positive LLN will present overt local recurrence and not all local recurrences 
will cause cancer death. 

Another group of Japanese investigators have developed a new therapeutic meas
urement tool to estimate the benefit of LLN dissection (49). It is called therapeutic value 
index and is calculated by multiplying the frequency of metastasis to the area and the 
cancer-related 5-year survival rate of patients with metastasis to this area. In this study, 
lateral nodal involvement was observed in 17% of patients, a quarter of whom had no 
involved nodes in the mesorectum. The 5-year survival rate in patients having lateral 
nodal involvement was 41.6%, and their cumulative local recurrence-free 5-year sur
vival rate was 59.0%. It was very interesting that patients who had positive lateral 
nodes but no nodes in the mesorectum had a 5-year survival rate of 78.7%. The thera
peutic value index for survival benefit and the local control benefit by lateral dissection 
were calculated to be 7 points and almost 10 points, respectively. These values were 
comparable to the therapeutic index scores of lymphadenectomy of the mesorectum 
region dissection (7 points), and much higher than those obtained by lymphadenectomy 
of the superior rectal artery area (1.6 points) and those obtained by lymphadenectomy 
of the IMA area (0.4 points). 

One of major reasons why Western colorectal surgeons abandoned LLD is wide 
adoption of preoperative radiation therapy as a noninvasive alternative to LLD. In case 
of suspected LLN metastasis, Japanese approach is to perform TME with LLD, while in 
Western countries the standard of care is neoadjuvant radio- or chemoradiotherapy fol
lowed by TME surgery. Thus, recent papers address comparison of preoperative RT and 
LLD in achieving local control and increasing survival rate. 

A recent retrospective study from Japan evaluated the results of four different treat
ment options: RT together with LLD, RT alone, LLD alone, and neither RT nor LLD of 
these in 115 patients (50). There was no difference between the groups in terms of 
overall postoperative survival, disease-free survival, or recurrence. The authors sug
gested that preoperative radiotherapy can be an alternative to LLD. 

The only randomized trial compared the results in two groups of patients who 
either underwent or did not undergo LLN dissection (13). It included only 45 
patients and failed to show any benefit from LLD to either local control or disease
free survival. This study has certain limits. The first of which is the small cohort of 
patients included. The authors mentioned that six patients were excluded, but do 
not characterize these patients. Secondly, nerve-sparing techniques were not 
described and as already noted have a great impact on evaluation of functional 
outcome after LLD. 

Our experience with LLD suggests that it requires an additional profound knowl
edge of lower pelvis anatomy with skills in extended dissection. The procedure has an 
obvious learning curve, and is clearly considered a complex pelvic surgery case. An 
additional problem is dissection in the deep fatty pelvis often encountered in the Cau
casian population, which is associated with an increased operative time and blood loss. 
Our approach of LLD with medial retraction of external iliac vessels provides beneficial 
visualization of LLN, thus decreasing risk of trauma to the surrounding structures with 
an increased superior LLD. Nerve-sparing LLD in patients with no direct tumor invasion 
is valuable and important surgical approach which provides superior functional results 
and quality of life. Our experience showed that LLD is associated with 20% increase 
in 3-year overall survival and an 8% increase in 5-year overall survival without a 
decrease in distant metastasis. 
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~ CONCLUSIONS 

LLN dissection for rectal carcinoma is a technically demanding and controvel'llial surgi
cal procedure. It is a feasible and safe tool, which should be included in the skills set 
of a rectal cancer surgeon. Our experience has shown that it might give some benefits 
to patients though it may be associated with increased operative time, blood loss, and 
overall morbidity. 
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37 The EXPRESS Procedures 
for Full Thickness Rectal 
Prolapse and Rectal 
Intussusception With or 
Without Rectocele Repair 
NormanS. Williams and Christopher L.H. Chan 

Introduction 
Posterior pelvic compartment dysfunction is a challenging problem as appropriate ther
apies are limited. Management is often conservative, and surgery only indicated for very 
select groups including prolapsing disorders of the rectal wall. These disorders of the 
rectal wall: overt rectal prolapse, rectal intussusception (RI), and rectocele, are usually 
seen in females. The etiology is poorly understood but is likely to be associated with 
obstetric injury with pelvic tissue atrophy. One surgical strategy to correct these pro
lapsing disorders involves suspension of the rectum to a fixed point using synthetic or 
biological implants. 

The EXPRESS procedure has been developed in an attempt to further improve 
outcomes following surgery in patients with prolapsing disorders of the rectal wall. It 
is a novel, relatively minimally invasive form of anterior rectopexy, using a perineal 
rather than abdominal approach, with the aid of a dermal porcine implant. 

BIOLOGICAL IMPLANTS 

The use of implants in surgery has become increasingly frequent over the last century, 
particularly polypropylene-based meshes in the management of abdominal wall defects/ 
hernias. The disadvantage, however, of synthetic meshes in particular reference to 
colorectal surgery has been the well-documented risks of infection, extrusion, and fis
tulation (1,2). With these concerns biological implants have been introduced. They are 
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predominantly derived from porcine dermis, due to its similarity in structure to human 
dermis. 

One such commercially available porcine dermal implant is Permacol™ (Covidien, 
MA, USA), an acellular cross-linked porcine collagen. The cross linking prevents deg
radation by collagenases and it is therefore theoretically permanent once implanted. It 
also elicits a very mild inflammatory response, with minimal fibrosis, and can be suc
cessfully used to reconstruct defects within infected fields. In addition, histological 
studies have demonstrated the implant to be associated with ordered neocollagen dep
osition presumed to result in greater tissue strength than at the time of implantation 
(3). These characteristics make Permacol™ an ideal implant to utilize in surgery for 
pelvic disorders, particularly those of the posterior compartment, which require any 
implant to be placed in close proximity to the rectum. 

RECTAL INTUSSUSCEPTION AND RECTOCELE 

Rectal evacuatory disorder/dysfunction (RED) is a complex problem where the primary 
abnormality is the preferential storage of residue in the rectum for prolonged periods, 
with the inability to evacuate this residue adequately. The pathophysiologies that 
underlie RED are not well understood as the etiology is varied: anatomical disorders of 
the rectum, for example, megarectum and prolapsing disorders of the rectal wall, for 
example, RI and rectocele. Rectal intussusception can be defined as a full thickness 
invagination of the rectal wall, which is thought to cause symptoms by impeding the 
evacuation of the rectum either by occlusion of the rectal lumen (recto-rectal) or the 
anal canal (recto-anal). Furthermore, the presence of the intussusception, particularly 
in the upper anal canal, may result in a sense of incomplete evacuation despite ade
quate clearance of rectal contents. However, the significance of RI is not fully under
stood due to its presence in studies of asymptomatic volunteers, albeit in a less severe 
form (4). Commonly associated with RI is a rectocele, a ballooning of the anterior rec
tum into the posterior vaginal wall resulting in trapping of rectal contents thus contrib
uting to symptoms of evacuatory dysfunction. 

There are few described procedures for a surgical repair of RI (5), and can be 
divided into resectional, intra-rectal Delorme's, stapled transanal rectal resection 
(STARR) procedure, or suspensory techniques, such as the various forms of abdominal 
rectopexy. Most, however, are universally associated with poor functional outcomes (6), 
or serious complications (7,8). 

With these limitations in mind we have developed an innovative minimally inva
sive technique that combines the advantages of abdominal rectopexy procedures, 
namely, lower recurrence rates, with the advantages of perineal approaches, lower mor
bidity, and ability to repair a coexistent rectocele. The EXternal Pelvic REctal SuSpen
sion (EXPRESS) is essentially an anterior perineal rectopexy, which involves fixation 
of the rectum to the periosteum of the superior pubic ramus with or without simultane
ous reinforcement of the rectovaginal septum with a Permacol™ patch, to correct any 
coexistent rectocele. 

EXPRESS FOR RECTAL INTUSSUSCEPTION 

Indications 

Patients with severe rectal evacuatory dysfunction refractory to maximal conservative 
therapy and a normal colonic transit with: 

i. Full-thickness internal rectal circumferential prolapse (rectal intussusception) (Shor
von grade 4 or more) impeding rectal emptying on defecography ± functional 
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Figur• 37.1 A co!IYax crescentic 
incision is made in the perineum. 

Figure '11.2. The dissection is 
extended into the rectovaginal/ 
proststic plane. 

the rectourethralis muscle close to the rectum. The anterior rectal wall is then mobi
lized, using a combination of blunt and diathermy dissection, from the prostate in close 
proximity to the rectum to avoid damage to the neurovascular bundles located at the 
inferolateral aspect of the prostate. 

The assistant makes two transverse incisions over the lateral aspects of the superior 
pubic rami 2-3 em long. The dissection is deepened to gain access to the retropubic 
space bilaterally. A custom made tunneller is advanced through the perineal incision 
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retropubically; care is taken not to damage the vagina at this point, and delivered 
through the suprapubic incisions (Fig. 37.3). Two T-shaped strips of PermacolTM are 
utilized for the rectal suspension. The corner of the transverse portion of the T-piece 
is sutured to a specially designed olive, which can be secured to the and of the tun
nelling device and than delivered through the retropubic tunnel back. into the perineal 
wound (Fig. 37 .4). 

The transverse portion of the T-piece should be sutured to the anterolateral rectal 
wall with its upper margin at approximately 8 em from the upper mmgin of the exter
nal anal sphincter using 3.0 polydiaxone (PDS) interrupted sutures and involving the 
rectal serosa and muscle but not the mucosa. Once the transverse portions are secured 

Figur• 37.3 A sharp pointed 
tunneller is passed through the 
perineal wound rstropubically and 
delivered through the suprapubic 
wound. 

Figur• 37.4 The T-strips of 
Permaco(TM are drawn through 
the suprapubic wounds attached 
to the tunneller and delivered into 
the perineal wound. The trans
verse portion of the strip is 
sutured to the rectal wall. 
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Figur• !I:S Upward traction is 
delivered on the Permaco(TM strips 
and they are secured to the 
periosteum of the pubis. 

Figur• 11.6 Rectocele repair. 

to the anterolateral wall, the assistant applies upward traction on the longitudinal por
tion of the T-strips through the suprapubic wounds (Fig. 37.5). The previously placed 
pubic rami sutures are then attached to the longitudinal aspect of the T-strip and tied 
resulting in suspension of the rectum to the superior pubic ramus. 

Rectocele Repair 
Any coexistent rectocele can now be repaired. Initially the redundant bulging anterior 
rectal wall is plicated with a 2-0 Vicryl. Inserting a custom designed square 5 by 5 em 
PermacolTM patch with 5 by 2 em wings then reinforces the rectovaginal septum (Fig. 
37.6). The square portion of the patch is fixed to the anterior rectal wall with inter
rupted 2-0 PDS sutures and the winged portion is fixed to the periosteum of the ischial 
tuberosities again with 2-0 PDS. After hemostasis is secured, two suction drains are left 
in situ. The subcutaneous tissues are closed and the skin approximated with interrupted 
absorbable sutures. 



PDJ Ill I l1l1irt 
- .,.. .u.....d ID eat a.a.d ddDJL 1m tiLe fbol por!cpanl!m d.o<y .. tnlmrhwl, duriJ>a 
wt1lch tll!l.o f!ll1 ~"" Ia ~ Ilk 46 k ...... tho 1I.IOII»al ~ Ol>d 
- c!rollll (lf O<llplllllo , ... a... 80 mil ........... <><~. 

- .... dltodwpd - the illort buwol manm.aoiiD b&-- Ill tiLe au.rwt-
col ou~ <l1lmD e!tw a momh& 

c-,lll:olll
,_,. ... 
!a.ad.-t m-•m, af 0.. ""ljljW ...n dxuiJis ~ ~ Tlda am be 

...ny 1'6pol!od - - amu-. with "" aubooqiLol!1 """'!''loo!ltm. 
laad.- bxoaCidoa otll>o ... ~a~~or """""- wall d..sa, ~ dloioc:tlo:a. 

Tlda am be~ by dlrsdl'lllws but moy rsqu!no .-ahoeqo<ml dmln'IP'> a.a.d liDm&
t!oa af • dot.mai!CIIIIqj IIDmA 

s.ltUmll!oa woaDilla&ollcm Ia ""'""'-""! ......U,. aoa!M wllh ""*- ar loo6l ""''I· 
0111 clnla<ip. 

PootDponlllve """'-"l- polll (o • 4) 
'Don-bloddat d,...,•...,on (I> •1) 

l!nadl• ~ <--m mal•l (ll· 1l 
Dywpmnuda {lam ole) (ll• 2) 
~ ll.mh (I> •1) 
Ro<:Sop-..1 llilula (I> = 1) 

Weft ..,.pllaillo:u""" rolatoci.ID IIIIa« """""- !Afocalo .. « - ... do:ou,ib.ll>o 
poolm'!O< vqla.ol W1ll1. n..y ..... be -tocl. ~nly eod ....Jy ""'ulr-a ""'1JJcal 
cln!nJJeo. 

Tbo P•m"""'Nllllplo:alllo ...U l.olozotocl. ... ll>o wl!.olo but 1111~ 111111 ...-.II. !A 
...,. ~ dlodw-p, wlddl ~-.,-~ ..-. 'l'bl& Ia ..,,.. <W!!mon 
it al't<!IDOa!> npa!r hat...., !*ltit:tntd a:o<~...., r...Jt In ~.......a, whl<lh I& IIIU.• 

Illy lnllllllllt but wldcb. ~ lllloulcl. be """"'"'- tl>o1ll proo~nly, 
n.. 111.001. "'4P""'""' ..,plkotltth lo ..-....! wllh ~...:tal p«dd>!otltth 

pmlaa!Jaly it W>JICII<Iocl utho llm.oot ""11.,, u 1lda 11o llbly"' rtlllh In ""1)111 ~ 
tiLe~ pima wllll .-ahoeqwmt ndu~-' a.tolatllm. TILe m••sv 
- ol ol'!ldl a """'!'ilca!lat> .....ud be~ -....,.of 1ho aapo1t oL!!JI tomp....., 
~ ...... fo:=all ... ..... 
eur....dy, wahenlilllDwAip ds!aoa 0.. -a122 pe-[2G,tA120bed ""'"""''""t 
!OCtDOola !OpOI!od) fat • mMI•• af as moTdh• (......,. S<.-48 moTdh•) poowpoml"nl.y. 
liymplomo of"""CII!Ir.,.P~ ....a""""" bnl!llnBllllpc<m><l. ....... t!y w1111. a n.1. 
IDwanl lmptao"'"'"t 111-fo'"a-dljjlto!llm, P"''B" cf amcollll, eod a-afblncbpl 
~ Mr-1*1!!••-ptomoafiD!--~ 

lilx\Y fin po«:<~~~t of polloala tj>potll'<><!. illllllnd wllll.lho ou-of ll>olr --
71lr> 1111t tho111!.e'1 bed an""""'d ... ImP'•_,_ m ~ ~ tho!t ~ ............................... 
Tlle:nt were J:l() c'heya m m.m.an:wrtd.c --llll.8lld af mii'Vfmnm e:Dal auul ~ ar 
~ p<oMWM-1hoo6 -odpoop«1011nly.l!vocr!.dxxry flmd!oa oppo«!!d ID 
"'4P"0 ... ~ ~ropnm> O.o., a-m O'f1ICill u...o"' .........zo).n.nr....., a "'4P"• ... t 
rodu.ctllm Ill .. ctocols dll811l 0.... roqu!z!DB a Ml""'D"'•t rope!£ lo~copll= 
Jl!l"h llh......t 6 ~GM!Urap!O'""'"''-bat~ to \WO pM!onta._.d nm.aiJ!od 
tll.o t8DlO 1D. oz:tO, 



392 Part IX Surgery for Posterior Compartment Dysfunction 

OVERT RECTAL PROLAPSE 

Surgery 

The optimum surgical management for rectal prolapse remains unclear as anatomical 
abnormalities often occur together. Operations for this condition, although numerous, basi
cally fall into two main categories: those performed by a perineal approach and those 
conducted through the abdomen. Abdominal rectopexy involves fixation of the mobilized 
rectum to the sacrum. Although it has a relatively low recurrence rate, it suffers from all 
the risks of major abdominal surgery. In addition, there is a small risk of damage to the 
pelvic autonomic nerves, which might result in bladder, bowel, and sexual disturbances. 
Furthermore, an abdominal rectopexy often causes or exacerbates constipation, a reason 
that has led some surgeons to combine it with a sigmoid resection, which has the potential 
to increase morbidity, or advocate an anterior dissection only. For these reasons abdominal 
rectopexy is not usually recommended for the elderly, infirm patient or increasingly for 
the young male patient for risk of impotence. The perineal procedures fall into two main 
categories: Delorme's procedure and the Altemeier operation (proctosigmoidectomy). The 
D~lorme's involves a rectal mucosectomy, and has a low morbidity but high recurrence 
rate, which may approach 50% (9). The Altemeier procedure involves a rectosigmoid 
resection and colorectal anastomosis, and has a higher morbidity than D~lorme's proce
dure, yet the recurrence rate is claimed to be lower (10). The ideal operation for rectal 
prolapse should be safe, minimally invasive, improve function, and have a low recurrence 
rate. Delorme's procedure more or less fits the first three categories but not the latter. Our 
initial aim, therefore, was to modify the operation in a relatively minimally invasive man
ner in an attempt to deal with its Achilles heel, namely, the high recurrence rate. 

It is unclear why recurrence occurs after D~lorme's procedure, but one likely pos
sibility is that the old apex lengthens once again and descends out of the anus. If this is 
so, attaching a series of "guide wires" around the apex of the prolapse, exerting upward 
tension on these, and then attaching them to a fixed point might prevent it. As described 
previously, the properties of Permacol™ make it an ideal implant to suture to the rectum 
without the usual concerns that are prescient with the use of synthetic implants. 

EXPRESS FOR OVERT RECTAL PROLAPSE 

Surgery 

Positioning 
Prior to surgery, all patients are counseled extensively by a member of the surgical team 
and informed consent obtained. All patients undergo a full bowel preparation (e.g., 
sodium picosulfate). Antibiotics and thromboprophylaxis are administered at the time 
of anesthetic induction. The procedure is performed under epidural anesthesia or full 
general anesthetic with muscle relaxation. 

Surgical Technique 
The patient is placed in the Lloyd-Davies position and after urethral catheterization, the 
rectum and vagina are copiously lavaged with dilute Betadine® (The Purdue Frederick 
Company, Norwalk, CT) and after appropriate skin preparation, the patient is draped, 
exposing the perineum and the suprapubic regions. 

The prolapse is everted maximally with Babcock's forceps and the submucous plane 
is infiltrated with a 1 in 300,000 adrenaline/saline solution. A mucosectomy is per
formed circumferentially with a hand-held diathermy commencing 1-2 em proximal to 
the dentate line and continuing over the exposed part of the prolapse and extending for 
3-4 em beyond the apex on its intraluminal surface (Fig. 37.7). Two semi-circumferential 
incisions measuring approximately 4-5 em are then made with the diathermy through 
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the denuded muscle of the apex of the prolapse in the right and left anterolateral quad
rants to expose the inner surfaces of the rectal serosa. A pwpose-dasigned sharp, pointed 
tunneller is then passed through the right incision in an upward direction (Fig. 37.8). 
This tunneller is passed between the layers of the prolapsed rectal wall, above the exter
nal anal sphincter through the pelvic floor, and continued in the subcutaneous layer of 
the skin, skirting the lateral aspect of the labia or scrotum to emerge through a previously 
made short incision overlying the lateral part of the right superior pubic ramus, taking 
care to remain superficial to the adductor longus tendon. The detachable needle-point 
of the tunneller is removed and replaced with a small plastic olive. 

Figur• !7.7 Final appearance 
follo\'lling combined EXPRESS and 1j 
rectocele repair. t! 

Figure !7.1 A mucosectomy is 
performed circumferentially 
1-2 em proximal to tile dentate 
line and extending 3-4 em beyond 
tile apex. 
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Figur• 37.9 A sharp pointed 
tunneller is passed blrtween the 
layers of the prolapse to emerge 
from the suprapubic wound. 

Figur• 37.10 A plastic olive 
replaces the sharp point of the 
tunneller and the Permaco(TM strip 
is attached. 

The apex of the T part of the PermacolTM strip is then attached to the olive with a 
1·0 nylon suture (Fig. 37.9). The tunneller is drawn downward by the perineal operator 
to emerge through the apex of the denuded prolapse, bringing with it the T part of the 
PermacolTM strip (Fig. 37.10). The strip is detached from the tunneller by cutting the 
nylon suture. Great care is exercised during this maneuver to ensure aseptic technique 
and to avoid any contamination. Thus, the PermacolT"" is soaked in gentamicin solution 
before use and a second surgeon prepares the suprapubic wounds and handles the 
PermacolTM with separate sterile instrumants. The same maneuver is repeated on the 
left anterolateral segment of the prolapse. The T parts of the Permacol™ strips are next 
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sutured within the two muscle layers of the apex of the prolapse with interrupted 2·0 
PDS sutures so each T part of each strip occupies nearly half of the circumfarence of 
the denuded apex (Fig. 37.11). The result is that the incision in the apex of the prolapse 
is closed and the PermacolTM is buried in the muscle of the apex. This suture line is 
then buried by a second layer of interrupted PDS sutures (Fig. 37 .12). The mucosal 

Figur• 37.11 The tunneller is 
drawn downward by the perineal 1j 
operator to emerge through the t! 
apex of the denuded prolapse, !. 
bringing \IIIith it the T part of the E 
Permaco(TM strip. B 

Figure 37.1Z The T parts of the 
Permaco(TM strips are sutured 
within the two muscle layers of 
the apex of the prolapse so that 
the T part of each strip occupies 
nearly half of the circumference 
of the denuded apex. 
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Figur• 37.13 The suture line is 
then buried by a second layer of 
sutures. 

Figur• 37.14 The rectoanal 
mucosal defact is repaired, the 
prolapse is reduced, and upward 
traction is exertJ!d on the 
Permaco(TM strips, which are then 
sutured tD the underlying perios
teum of the pubis. 

defect is then closed circumferentially with interrupted 20 Monocryl sutures and the 
prolapse is reduced back into the rectal lumen. The second surgeon then exerts upward 
traction on the PermacolTM strips through the suprapubic wounds, and with the patient 
head down each PermacolTM strip is sutured to the underlying periosteum of the pubic 
tubercle with two interrupted 1-0 PDS sutures under moderate tension (Fig. 37.13). The 
suprapubic wounds are closed with subcuticular Monocryl and dressed (Fig. 37.14). 
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Postoperative Management 

There are no specifi.c dietary res1rictions postoperatively and bowel confinement is not 
necessary, because the patient's bowel wall is not breached. Patients are encouraged to 
take a high-fiber diet as soon as they feel ready to eat (after anesthesia) and laxatives 
are given (e.g., macrogols, magnesium salts, and ispaghula husk) to promote stool sof
tening, and hence reduce the incidence of straining in the early postoperative period 
(when analgesics can lead to constipation). Discharge &om hospital is usually based on 
the resumption of bowel opening and good recovery after surgery. 

Complications 

To date there has been no mortality associated with this procedure (n = 20). Major 
complications are rare, and all known complications encountered are listed below. 

Minor wound sepsis (n = 3) 
Wound sepsis requiring surgical drainage (n = 1) 

Results 
Currently, we have follow-up data on the cohort of 20 (18F) patients for a median 
14 months (range 1~14 months). Three patients developed a full thickness recurrence 
(15%), however, only two had further S111'8ery, one on Altimeter's procedure and one 
had a further EXPRESS, which was successful. 

Functional Outcome 
The operation improves symptoms related to difficulty in evacuation, the sensation of 
prolapse, as well as the quality of life (11). 

DISCUSSION 

The EXPRESS procedure is a safe and relatively minimally invasive procedure that can 
be used for intrarectal and external rectal prolapse. It appears to have a superior recul'
rence rate to Delorme's, though long term data is not yet available. The EXPRESS pro
cedure improves evacuatory symptoms, which is maintained at 3 years, and the 
majority of patients appear satisfied with their surgery. 

One particular advantage of the EXPRESS procedure is that it can be easily combined 
with other perineal or abdominal repairs for other pelvic organ prolapses. This technique 
thus provides coloproctologists with another surgical option in the treatment of this often 
crippling problem. Other techniques such as the stapled transanal rectal resection proce
dure are based on removal/excision of tissue (12). Recent reports have expressed ooncem 
over its high morbidity (7). The concept of the EXPRESS procedure is different, in that 
the principle is to reinforce and reconstruct tissue. We believe that this is a very important 
consideration in the long term. In our series, PermacolTM is the material used in the recon
struction but other available biological materials may also be suitable. It is, however, very 
important to use materials that are resistant to infection and do not erode the bowel. 

~ CONCLUSION 

The EXPRESS procedure can improve symptoms of evacuatory dysfunction and pro
lapse, consistent with improvement in anatomic severity of the RI and rectocele (13). 
Medium follow-up data suggest that the improvement of symptoms are maintained in 
the majority of patients and are satisfied with the outcome of the EXPRESS procedure. 
The EXPRESS procedure is a relatively minimally invasive technique and appears 
equivalent to other surgical options for the management of rectal prolapse, intussuscep
tion, and rectocele in terms of symptom, quality of life, physiological and anatomical 
changes, and long-term morbidity. 
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38 Reconstruction of 
the Pelvis: Muscle 
Transfer 
Martin I. Newman 

~ INDICATIONS/CONTRAINDICATIONS 

Muscle O.ap reconstruction of the perineum may be necessary following radical ablative 
proced1ll'88, such as abdominoperineal reconstruction. Ths indications to proceed with 
raconatruction may include the inability to close the pelvic floor and/or perineum follow
ing resection at the time of the initial procedure or the anticipated inability of the wound 
to heal normally secondary to active infection, previous surgery, or irradiation. In addition, 
radical surgery for malignant coloractal neoplasms may also involve resection of a portion 
of the vagina or labia as is often seen when malignancies extend to and invade these 
structures. In these cases a single well designed and inaet pedicle muscle or myocutaneous 
fl.ap may be used to reconstruct the vagina as well as the perineum. In other cases, a com
bination of flaps may help the raconatructive surgeon to achieve the desired goal. 

Several pedicled muscle and myocutaneous O.ap options exist for pelvic reconatruc
tion and include, but are not limited to, the right or left rectus abdominus and/or the 
right and left gracilis. Such O.aps offer excellent options for reconstruction following 
the ablation of primary, recurrent, or persistent lower gastrointestinal tumors. In indi
viduals in whom these donor options are not available, alternatives do exist in the form 
of pedicled or free muscle, myocutaneous and fasciocutaneous flaps. Additional options 
such as these are described in a variety of texts and journals dedicated to the recon
structive surgeon. This chapter will focus primarily on the vertical rectus abdominus 
myocutaneous (VRAM) O.ap, which is our preferred option. 

There are fuw if any contraindications to proceeding with flap reconstruction of pelvic 
defects in this context However, hemodynamic instability at operation may be an indica
tion for the surgeon to defer reconstruction, as it is with most reconstructive procedures. 
Few defucts cannot be temporized with dressings or negative pressure devices while 
patients regain stability. In contrast, certain situations such as congenital anomalies, previ
ous surgeries, and/or trauma have implications in the design of the reconstruction. A 
previous ostomy that has been placed through the rectus muscle may compromise the 
perfusion to the distal portion of rectus abdominus based flap and may stimulate the 
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reconstructive surgeon to seek alternative options. Previous cosmetic procedures, too, may 
have implications. In these cases a VRAM fiap would not be possible. However, it is not 
a contraindication to perform. a muscle only fiap that may serve to achieve all or part of 
the desired reooutructive goals. Notwithstanding, previous ligation or obliteration of the 
deep inferior epigastric pedicle is a conttaind.ication to the utilization of that particular 
rectus muscle, although it does not preclude the use of the contralateral rectus muscle if 
its vascular pedicle is intact. Similarly, previous surgeries or traumas that have ablated the 
cutaneous perforators overlying the gracilis muscle or previous obliteration or ligation of 
the major vascular pedicle to the muscle itself may impose limits on this potential donor 
site as an option. Congenital anomalies of these structures are rare, but should also be 
considered in surgical planning. Previous irradiation is also a factor for consideration. 
Previous irradiation of a donor muscle and skin, as opposed to irradiation of the recipient 
site, should stimulate the surgeon to consider other options. Although flaps may be iiTadi
ated following ttansposition and inset with satisfactory results, a previously iiTadiated fiap 
as a donor can be problematic. Potential issues with this approach include difficulty rais
ing the flap in the altered bed, viability of the flap following harvest, closure and healing 
of the donor site, and performance of the flap following transposition and inset 

Relative contraindication such as obesity, poor nutritional status, history of smok
ing, or steroid and antimatabolic medications {among others) are wall appreciated by 
the reconstructive surgeon. However, in major ablative colorectal ablative procedures 
for active malignant neoplasms, surgeons may not have the luxury of deferring interven
tion until these factors can be adequately corrected. Thus, patient specUlc characteris
tics such as those described serve more so as indicators of potential postoperative 
complications rather than contraindication to reconstruction. 

6) SURGERY-VRAM 

Initial Intraoperative Evaluation & Positioning 
The most common indication for muscle flap reconstruction of the perineum as described 
above in our practice is an abdominoperineal resection {APR) in a previously irradiated 
patient. The typical scenario is a patient who has a persistent or recuiTent neoplasm 
following chemotherapy and radiation. The radical nature of the APR often leaves 
patients with an appreciable defect of the pelvic floor and the suiTounding perineal 
skin. In our practice, in most patients, optimum results are achieved using a right 
VRAM flap that is based on the right deep inferior epigastric pedicle. Thus, this flap 
will be the focus of this chapter. The right muscle is preferred as it preserves the left 
rectus muscle for the intended colostomy. Of course, situations such as those described 
above including previous ligation of the right deep inferior epigastric vascular pedicle 
should stimulate the reconstructive surgeon to consider the left rectus abdominus mus
cle or the gracilis muscles as excellent alternatives. 

Assuming normal anatomy, the operation begins at the conclusion of the oncologic 
resection. The distal descending colon is left stapled closed and the midline incision 
is left open (if incomplete, it should be extended to the xiphoid process). The umbilicus 
should be preserved on the left side of the abdominal incision. The patient is already 
positioned in lithotomy, with the medial thighs prepped and draped in case a gracilis 
muscle is required. The defect is evaluated by the plastic surgery team. To raise the 
right rectus fiap, the surgeon is positioned on the patient's left; a headlight is helpful. 

Elevation of the VRAM Flap 
We begin the procedure with evaluation of the deep inferior epigastric pedicle on the 
right Assuming that the native vasculature is intact, we proceed with the design of the 
myocutaneous flap. This process begins with a semilunar incision parallel and to the right 
of the midline inciBion made on the skin overlying the right rectus muscle extending from 
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in a superior-to-inferior direction. This maneuver is facilitated with a combination of 
sharp and blunt dissection and monopolar and bipolar cautery. Care is taken to control 
the lateral muscular perforating vessels that are encountered at the most lateral aspect 
of the rectus sheath. Bipolar cautery is helpful in this respect. The dissection proceeds 
in this manner inferiorly, towards the inferior third, approximately to the level of the 
arcuate line. At this point, the surgeon will begin to note small branches arising from 
the more distally apparent deep inferior epigastric artery and vein, which arise from 
the lateral inferior comer and course along the posterior margin of the muscle. It is 
critical to preserve these structures as they represent the blood supply to the flap. Dis
section slows and becomes more meticulous at this point. We find it helpful to use a 
moist gauze to help separate the vascular pedicle from the posterior rectus sheath here. 
In this manner, dissection continues in a superior-to-inferior direction to the tendinous, 
most inferior portion of the rectus muscle. Following complete elevation, the flap is 
ready for transposition. 

Transposition and Inset of the VRAM 

To facilitate trauma free transposition, a St. Mark's retractor is utilized to displace pel
vic structures inferiorly and anteriorly, while the assistant-who stands on the right of 
the patient-retracts the bowel and omentum superiorly. Standing on the left side of 
the patient, the surgeon places the flap and skin paddle in the right-hand and reaches 
over to place their left hand within the perineal defect. The flap is passed from above 
taking care to push the flap through the pelvis from above and not to pull on the flap 
from below. The left hand helps control the course of the flap as it passes through the 
pelvic defect. Undue tension, as is caused by pulling from below, may avulse the per
forators and should be avoided. Also care should be taken not to twist or kink the flap, 
as doing so would compromise the blood supply. Following this maneuver the surgeon 
changes the left glove. 

At this point the surgeon should reevaluate the dissection along the proximal aspect 
of the flap as it arises from its pubic origin. Should any adhesions or attachments to 
the anterior or posterior rectus sheath be noted, they should be released to provide the 
most tension free result. In rare cases, the muscle may need to be released further. For 
example, when a large fibrotic uterus obstructs the course of the flap, the muscle can 
be released from its pubic insertion preserving the deep inferior epigastric pedicle. This 
maneuver, however, should be performed by the experienced surgeon only, for tension 
on the vessels themselves may compromise the flap. 

Following the transposition, the reconstructive surgeon may position themselves 
between the legs for inset of the flap, while the colorectal surgeon matures the ostomy. 
Towards this goal, the skin paddle is manipulated into the defect and evaluated. Any 
redundant or nonviable appearing skin should be debrided at this time. Once the fine 
adjustments have been made to the skin paddle, the broad rectus muscle is manipulated 
to reestablish the pelvic floor. This reestablishment of the pelvic floor can be achieved 
by securing the edges of the rectus to the remaining levator muscles with 2-0 Vicryl 
sutures. When placing sutures through the rectus muscle, care is taken not to compro
mise the blood supply by placing the sutures at the most lateral edges of the muscle. 
The skin paddle is inset with a combination of 2-0 polydioxanone (PDS) sutures placed 
deep in the dermis in interrupted fashion and 2-0 Vicryl sutures placed in interrupted 
fashion to approximate the skin. Prior to final closure, a number 19 round channel drain 
is placed alongside the muscle flap and deep into the pelvis. It is brought out through 
the soft tissue of the buttocks and secured with a zero silk suture and ultimately the 
flap is coated with bacitracin ointment. 

Abdominal Wall Closure 

As indicated above, harvest of this flap results in a defect of the skin, subcutaneous 
tissue, and fascia overlying the previous location of the right rectus muscle. To facilitate 
a durable closure, the remaining anterior and posterior rectus sheath are approximated 
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to each other and closed along the midline to the intact left side. We perform this clo
sure with a running looped #1 PDS suture. This closure is begun at the pubis and 
advanced to the superior one-third of the midline where primary closure is often impos
sible secondary to the harvest of the anterior rectus sheath at this level. To repair this 
defect biologic mesh is utilized in routine fashion. Although this has resulted in "bulg
ing" in rare cases, it is more often not an issue. We have found bovine pericardium
based mesh to be helpful with these repairs. The previous elevation of the right skin 
flap will allow primary closure of the skin and subcutaneous tissue in a tension free 
manner. In our experience, a primary closure of the skin has been possible in all cases. 
Closure of the skin and subcutaneous tissue is facilitated by placing 2-0 PDS sutures in 
interrupted fashion through Scarpa's fascia and finally the skin is closed with staples. 
However, prior to final closure, the wound is irrigated with copious amounts of anti
microbial solution and a number 19 round channel drain is placed underneath the right 
skin flap and brought out through the right lower quadrant, which is secured with a 
zero silk suture. 

Vaginal Reconstruction 

As previously indicated, ablation may also involve a portion of the vaginal canal and 
labia. In our practice, the VRAM design and technique described above has been mod
ified in an effort to repair both the perineal defect as well as the vaginal defact utilizing 
this single myocutaneous flap. The modifications primarily involve the design of the 
skin flap and the manner in which the muscle and skin are inset 

The skin paddle is modified early in the case and designed to be longer than the 
one used to repair the perineal defect only. The portion of the skin paddle intsnded for 
perineal repair remains the same. However, superior to this, an additional 3-4 em of 
skin is preserved and de-epithelized. 

The inset of the muscle is modified as well. After transposition, the broad flat belly 
of the muscle (previously the posterior margin of the muscle) is approximated against 
the posterior vaginal wall. Small defects can simply be "patched" with the muscle, 
while larger, more complete defects of the vaginal canal can be repaired by approximat
ing the lateral muscle edges along the remaining walls of the canal. The repair of these 
more complete defects utilizes the muscle to reconstruct the proximal three-fourth of 
the posterior wall, while the remaining one-fourth of the wall is repaired with the skin 
flap as discussed below. Repair is facilitated with the placement of 2-0 Vicryl sutures 
in interrupted fashion along the most lateral margin of the rectus taking care not to 
strangulate the blood supply to the flap as discussed above. One or two interrupted 
sutures may also be required to approximate the muscle to the cervix for defects that 
require this. 

Following inset of the muscle, the perineal skin flap is inset as described above. How
ever, the modification of the skin flap provides approximately 3-4 em of de-epithelized 
skin at the posterior commissure of the labia, the most anterior part of the skin flap. 
This de-epithelized skin is pushed inward and posteriorly and approximated to the 
muscle and the remaining lateral vaginal canal walls. Should the posterior commissure 
require repair, this may be achieved with 2-0 PDS sutures in the deep dermis, while 
the labia are approximated with 2-0 Vicryl sutures. Bacitracin ointment is used to coat 
all intravaginal exposed muscles and de-epithelized skin that will mucosalize. 

~ POSTOPERATIVE MANAGEMENT 

Following completion of the surgery, the patient is placed on an air-fluid bed with an 
abduction pillow placed between the knees. Bacitracin ointment is placed on the inci
sion sites and on the intravaginal flap if one was created three times each day, for a 
period of 3 days only. The air-fluid bed is also maintained for 3 days during which time 
the patient may lie on their back or side, but may not sit on the flap. On the third 
postoperative day, the bacitracin is discontinued, and the patient is transferred to an 
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air-bed designed to add low-ail'-loss therapy. Physical therapy is helpful in teaching 
patient bed-to-standing maneuvers and assistance with initial ambulation, for on post 
operative day (POD) number 3, the patient begins to ambulate. For the next 3 weeks, 
the patient may stand, walk, lie on their back or their side, but may not sit on the flap. 
Once this time frame has transpired, they may begin to sit, for short periods of time, 
on an air doughnut advancing as tolerated. Drain care is routine. The patient is instructed 
to avoid heavy lifting or exercise for up to 6 months to help prevent injury to the recon
structed abdominal wall. 

_) COMPLICATIONS 

Complications in the immediate postoperative phase include, among others, tlap failure, 
persistent postoperative bleeding, and hematoma. Flap failure may be partial or com
plete: if the entire tlap fails, debridement is recommended and an alternative recon
structive plan is designed. In contrast, if a portion of the skin paddle appears ischemic 
in the immediate postoperative phase, certain measures may be taken prior to debride
ment. These steps include the removal of a few sutures, and conservative wound care. 
If ischemia progresses to complete necrosis, debridement may proceed, usually within 
the first several days to weeks following surgery. During this waiting period the necro
sis is allowed to demarcate and temporized with an antimicrobial dressing such as silver 
sulfadiazine. 

Sign:ifi.cant bleeding from any of the named of vessels described above may very 
well likely require return to the operating room for control. Hematomas, if small, may 
be conservatively treated. However, large hematomas may compromise the venous 
return to the flap and may require operative drainage. 

Further out, infection and wound issues are the most likely complications encoun
tered. The most common place for infection is posterior to direct this muscle deep 
within the pelvis and is often identified by erythema, leucocytosis, pyrexia, and chills. 
Computerized axial tomography scan is helpful in making the diagnosis, and many of 
these may be amenable to drainage by interventional radiology. However, should a col
lection be refractory to percutaneous drainage, operative drainage may be necessary. 

Wound healing issues are common, in fact minor superficial skin dehiscence is very 
common but fortunately responds well to routine wound care. However, a major dehis
cence may occur secondary to the noncompliant patient sitting on the flap prior to 
complete healing, or it may occur for some other reason. A major dehiscence may 
require operative debridement and/or more aggressive wound management such as 
negative pressure therapy. 

For those patients undergoing vaginal reconstruction, long-term complications may 
include inability to participate in intercourse or hygiene problems. In our practice, 
through quality of life surveys, we note approximately 50% of our patients who undergo 
this portion of the procedure to be sexually active. Hygiene issues can usually be cor
rected at a revision of surgery designed to restore the normal labial anatomy. 

-3 RESULTS 

Preoperative and postoperative photographs (Figs. 38.1-38.3). The results obtained from 
this procedure are most often satisfactory for the surgeon and are usually associated with 
a high patient satisfaction. Following reconstruction as described in this chapter, patients 
can walk, stand, and sit in a normal fashion without pain. Some females, whose tumor 
has invaded the vaginal walls, can even go on to have intercourse in a relatively normal 
fashion. Patient satisfaction is noted to be higher in patients who have personal experi
ence with the loss of these everyday functions, for the reconstruction restores the "norm" 
they have come to expect This includes many of the patients who have lost the ability 
to enjoy a "normal" life secondary to pain or bleeding associated with anal or low rectal 
tumor recurrence in a previously irradiated field. 
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figure 38.1 Preoperative appear· 
ance of perineal area prior to 
ablation. Urinary catheter and 
stents in place. 

Fig•e 3U Intraoperative appear
ance of perineal ares following 
ablation. Remaining and visible 
are the anterior vaginal wall and 
cervix, only. 

figure 38.3 Postoperative appear
ance 1 months following proce
dure. This patient sits and 
participates in intercourse without 
restriction. 
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~ CONCLUSIONS 

In summary, the right vertical rectus abdominus myocutaneous nap is an excellent 
option for reconstruction of pelvic defects in the technique described. This fiap is a 
robust fiap with an exceptionally good blood supply and bulk. Additionally it is versa
tile and can be used not only to reconstruct the perineal defect but the pelvic door and 
the vagina as well. Long-term follow-up of our patients demonstrates durability and 
high satisfaction. 
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~ INDICATIONS/CONTRAINDICATIONS 

The importance of appropriate planning and technique in the formation of a colostomy 
is often underestimated; however, it should be noted that a significant number of elec
tive colostomies and urgent colostomies tend to be permanent Despite the impromptu 
circumstances of many colostomies, a thoughtful and consistent approach toward colos
tomy creation can avoid a problematic ostomy, which can be equivalent of a "life sen
tence" for the patient if the ostomy is poorly fashioned. 

Colostomies may be created for one of a variety of elective, semielective, or urgent 
indications. Colostomies are created in cases where diversion of the fecal stream may 
be necessary in distal colitis, and for diversion in cases of intra-abdominal catastrophes 
such as diverticular perforation, ischemic necrosis of the colon, or iatrogenic perfora
tion. Proximal diversion may be necessary for debilitating fecal incontinence, in cases 
of necrotizing soft tissue infection or sacral decubitus where patients may have large, 
nonhealing perineal or sacral wounds. Stomas may be useful adjuncts for complex 
repair of rectovaginal or rectourethral fistulas. 

Ostomies are very often performed in cases of large bowel obstruction secondary to 
neoplasia or to protect a distal rectal or coloanal anastomosis. In cases of colonic obstruc
tion where proximal diversion may be necessary, quite often an ileostomy is not appro
priate as a form of diversion, because although it will divert the fecal stream, it may or 
may not decompress the colon depending on whether the patient has a competent ileoce
cal valve. In cases where the ileocecal valve is competent, the cecum can still become 
distended, ischemic, and subsequently perforate; therefore a colostomy may be more 
appropriate. 

The indications for open rather than laparoscopic colostomies are primarily 
situational. In many instances the patients may have had multiple prior abdominal 
surgeries and thus a laparoscopic approach may not be advisable or feasible. Very 
often, obesity and body habitus may dictate the choice of the procedure. In situa
tions where there is acute large and/or small bowel dilatation, laparoscopy may not 
be practical because of the lack of intra-abdominal domain; therefore an open tech
nique is utilized. 
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V PREOPERATIVE PLANNING 
~-------------------- ----------------------~ 

Choosing a Site for a Colostomy 
One of the most important aspects involved in the creation of a colostomy is choosing 
an appropriate position on the abdominal wall for the colostomy. The siting of an 
ostomy is quite important for the obese patient and for the thin patient alike. The 
patient should be marked for the stoma in both the standing and the seated position. 
Often times a stoma site will be ideal in the standing position and not in the seated 
position. Folds of skin may be far mora prominent in the seated position than in the 
standing position. These folds should be avoided as it is very difficult to maintain a 
seal with the colostomy appliance when the stoma is seated in a fold. Care should be 
taken to choose a site for the stoma that is within the body of the rectus and not lateral 
to the rectus sheath. This positioning can often be quite deceiving in obese patients as 
the landmarks can be obscured by the patient's pannus. A stoma that is lateral to the 
rectus sheath can predispose the patient to a parastomal hernia. Another important 
factor in marking someone for a stoma is the belt line. Ideally, stomas should be sited 
above the belt line, but there are some patients who have relatively high belt lines 
where a high or above the belt line stoma is not practical. 

In patients that have had multiple abdominal procedures, the site of the stoma does 
not necessarily have to be away from prior incisions unless there is significant skin 
dimpling, retraction, or excavation of that segment of the abdominal wall. In fact it might 
be cosmetically preferable for that particular patient to avoid an additional incision. 

Bowel Preparation 
In urgent or emergent cases where a stoma is needed, bowel preparation is usually not 
safe, feasible or necessary. In fact, most elective colostomies do not merit a mechanical 
bowel preparation. 

\S) SURGERY 
~----------------------

Positioning 
Traditionally, we position the overwhelming majority of patients scheduled to undergo 
colorectalsw:gery, including colostomies, in the low lithotomy position. This position 
allows access to the anus for proctoscopy, colonoscopy or any other adjunctive anorec
tal procedures. It also allows better visualization and manipulation of the upper abdo
men from a low incision: this is particularly useful in cases where splenic flexure 
mobilization is necessary. In these cases, standing between the patient's legs can be 
advantageous. 

Technique 

End Colostomy 
An end colostomy is most commonly placed in the left lower quadrant and is usually 
created after an abdominoperineal resection or a Hartmann's procedure. After the resec
tion is completed, the colostomy is created by mobilizing the left colon such that there 
is adequate reach for the colostomy to come out of a left lower quadrant aperture. Quite 
often, it is necessary to mobilize the splenic flexure in order to have adequate reach to 
the left lower quadrant and to be delivered through a thick. abdominal wall. If reach is 
still a problem, than the root or base of the left colon mesentery can be mobilized as 
long as the vascular arcades are not disrupted. 



As previously described, the ostomy site should lie in the rectus sheath lateral to 
the midline. The fascia to the midline incision and the skin are clasped at its free edges 
and drawn medially. Exquisite care must be taken in order to ensure that the entire 
dissection from the skin incision to the posterior rectus sheath proceeds in a perpen
dicular plane and that the dissection is not inadvertently beveled toward the midline, 
thus creating a colostomy that is too close to the midline of the fascia. 

A folded lap pad is placed on the underside of the abdominal beneath the stoma 
site and pushed upwards (Fig. 39.1). At the skin laval, a marking pan is used to mark 
out a circular incision on the skin about the size of a quarter for the ostomy aperture. 
This disk of skin is removed using the knife or electrocautery. 

The alacb:ocautery is used to dissect through the subcutaneous fascia until the fascia 
(anterior rectus sheath) is encountered. The author does not "de-fat" the subcutaneous 
tissues of the stoma site in order to avoid retraction of the stoma and parastomal hernia. 
Once the anterior rectus sheath is encountered, a vertical incision is made in the fascia. 
Cruciate incisions are avoided in order to reduce the likelihood of a parastomal hernia. 

Once the rectus muscles are encountered, the muscles are not divided, but rather 
split between Kelly clamps. The rectus muscles are retracted to either side using Army
Navy retractors to expose the posterior rectus sheath. With the lap pad baing held up 
against the abdominal wall to protect the underlying bowel, the cautery is used to 
divide the posterior rectus sheath and the peritoneum until the previously mentioned 
lap pad is encountered. Through this hole, a large Kelly clamp is placed into the abdo
men and the tip is pulled upward, thus exposing the abdominal aspect of the colostomy 
aperture, allowing the surgeon to ensure hemostasis. The fascial aperture is enlarged to 
allow two fingers to comfortably enter the abdomen (Fig. 39.2). 

A Babcock is placed through the ostomy aperture into the abdomen and the ostomy 
is slowly brought through the colostomy site and out to the skin surface. If the ostomy 
is too bulky, to come through the aperture easily, the epiploic appendages can be 
removed from the distal colon. It is not advisable to strip the mesentery, particularly in 
obese patients, because of concerns for adequate blood supply. Similarly one should 
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Figur• 39.1 A fulded up lap pad is 
placed on the underside of the 
abdominal beneath the stoma site 
to prevent injuJY to the bowel 
during entry into the abdomen. 
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Figur• 39.2 Tha fascial apartura is 
enlarged to allow two fingers to comfurt· 
ably enter tha abdomen. 

resist the urge especially in obese patients to significantly enlarge the size of the fascial 
aperture. Once the colon is brought through the stoma aperture, it is important to ensure 
that the colon and mesentery are in the correct orientation and to secure the colon to 
the aperture by keeping a Babcock on the edge of the colon. 

Colostomy Maturation 
Once the fascia and sk:in have bean closed, the stapled end of the colon is opened and the 
edges of the stoma are sutured to the skin using 3-0 polyglactic acid suture (Vicryl). In 
contrast to an ileostomy, a colostomy does not need to be everted because the effiuent from 
a colostomy is not as caustic to the parlstomal skin as is the eJlluant from an ileostomy. 

Loop Colostomy 
A transversa loop colostomy can sometimes be a quick, efficient, and minimally inva
sive choice for diversion. An open transverse colostomy can be performed through a 
single, left upper-quadrant incision. 

A 4-cm transversa incision is made in the left upper quadrant overlying the rectus 
sheath. The incision is extended into the subcutaneous tissue and the fascia. The rectus 
muscles are split and retracted between Army-Navy retractors; the posterior fascia and 
peritoneum are entered carefully and sharply. The aperture is subsequently enlarged to 
accommodate two fingers into the abdomen. A Babcock is placed into the abdomen and 
the transverse colon is brought out of the incision. The omentum is dissected from the 
transverse colon and a window is made under the transverse colon at its junction with 
the transversa mesocolon. A colostomy bridge or red rubber catheter is placed under 
the loop stoma and fastened to the skin to prevent retraction. The colostomy is than 
matured in the standard fashion described above. 

A loop sigmoid colostomy is also fairly easy to create but usually requires some 
mobilization of the colon and lends itself to a laparoscopic approach which is described 
elsewhere. 



Divided End-Loop Colostomy 
Occasionally, despite adequate mobilization of the colon, it may still be difficult to bring 
the stoma through the aperture: this often happens in obese patients, and is usually due 
to a combination of the patient's thick abdominal wall and the fact that sometimes the 
mesentery just does not have ample length to allow for reach through the aperture. In 
cases such as this, a divided and-loop colostomy may be a good alternative. Instead of 
bringing the end of the colon through the aperture, folding the colon into an end-loop 
can sometimes take the tension off of the colon mesentery to allow for adequate reach 
through the mesentery (Fig. 39.3). An end-loop colostomy is matured in the same man
ner as described above. 

Mucous Fistula 
A mucous fistula is created when the distal end of the divided bowel is brought out 
through a skin incision and a portion of this and is matured to the skin. This procedure 
might be employed if there is a question of distal obstruction despite proximal diver
sion. The corner of the distal staple line may be delivered out through the midline 
incision or through the same aperture as the proximal stoma. In cases where the prox
imal versus distal and may not be obvious, the usa of proctoscopic or transanal sig
moidoscopic insuftlation can assist in identification of the distal limb. 

POSTOPERATIVE MANAGEMENT 

Diet can be advanced as tolerated. In cases where there has been an extensive adhesi
olysis, there may be an associated prolonged ileus. 
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Figur• 39.3 End-loop colostomy. 
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~ COMPLICATIONS 

There ere several complications associated with stoma creation; in cases where the 
stoma is placed in a less than ideal position, the seal with the appliance can be less 
than ideal. This problem can be quite troublesome and can significantly interfere with 
activities of daily life. 

Retraction of the stoma is usually associated with tension on the mesentery of the 
colon or obesity where the distance between skin and rectus muscle is greater than the 
available blood supply to the colon. 

Stenosis of the stoma is usually associated with poor blood supply to the stoma. 
Less often the stenosis is purely at the skin level. In these cases a skin level release is 
usually sufficient as opposed to a formal revision. 

A stoma is technically a purposeful creation of a hernia. A parastomal hernia is the 
herniation of omentum or bowel through the fascial aperture of the stoma. These her
nias can be symptomatic and can be the cause of significant pain or obstruction. 

Stomal prolapse is not uncommon with loop stomas, but can also occur with end 
stomas. In loop stomas, it is commonly the distal limb that prolapses. The more proxi
mally along the colon the stoma is constructed, the likelihood of prolapse increases. 

3 RESULTS 

Preoperative planning, appropriate stoma sighting, and precise operative technique 
have resulted in relatively low complication rates from stoma creation. 

~ CONCLUSIONS 

The creation of a stoma is relatively straightforward: however, a poorly constructed 
stoma can significantly affect a patient's quality of life, therefore all efforts should be 
made to plan and create an effective colostomy. 
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~ INDICATIONS/CONTRAINDICATIONS 

Colostomy formation is a procedure particularly well suited to laparoscopic techniques 
since them is no requirement for specimen extraction. While it is not aa technically 
challenging as colectomy, it involves some of the same steps as colectomy and attention 
to detail is mandatory to ensure optimal results. This admonition is especially true for 
patients in whom a permanent stoma is being created, which may not always be known 
at the time of stoma formation. 

There are numerous indications for colostomy, all with the ultimate need to divert 
the fecal stream from its normal anatomic egress. These indications include fistulizing 
perineal Crohn's disease, rectovaginal fistula, diseases which require wide perianal 
skin excision with or without skin grafting, such as hidradenitis suppurativa, Busch.ks
Lowenstein type anal condyloma, and decubitus ulcers, fecal incontinence, radiation 
proctitis, obstructing/unresectable rectal cancer, anorectal trauma, and urethrorectal 
fistula. 

For most indications, a sigmoid colostomy is superior to a colostomy created from 
more proximal colon. The ease with which the transverse colon can be delivered as a 
stoma is mor& than offset by the difficulty of ostomy care experienced by patients. In 
some cases ileostomy (described in a separate chapter) may be more appropriate or 
preferred to a colostomy. However, the surgeon should remember that in cases of distal 
obstruction, performing an ileostomy for diversion may not relieve the obstruction due 
to competency of the ileocecal valve. 

Contraindications for laparoscopic procedures include the need for an open proce· 
dure or a history of extensive adhesions encountered during previous procedures. 
A history of previous abdominal surgery does not portend the presence of extensive 
adhesions. 

V PREOPERATIVE PLANNING 

One of the most important considerations for colostomy formation is proper siting of the 
stoma. Ideally the site is preoperatively marked with the assistance of an enterostomal 
therapist or wound ostomy continence nurse. The goals of siting are to select a location 
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within the borders of the rectus abdom.ini.s muscle, on a flat surface, which the patient 
can see. In many individuals this position will be at the cephalad apex of the infraum
bilical fat pad. A location above or below the belt line is also dependent on the type of 
clothing that the patient typically wears. Additionally, the stoma should be away from 
scars, skin folds, and bony prominences. The proposed location must be verifled with 
the patient supine, sitting, and standing and than marked. The marking technique will 
vary according to the urgency of the surgery and from the use of indelible markers or 
tattooing to mark the site. 

Standard bowel preparation is not mandatory. However, because the empty 
colon intraoperatively handles better than the stool 6lled colon, it is the authors' 
preference to have patients who can tolerate a preparation, ingest a limited isotonic 
lavage prep (one-quarter to half gallon of a polyethylene glycol solution). Patients 
are instructed to limit diet to only clear liquids the day prior to surgery. Oral anti
biotics are not prescribed but standard intravenous broad-spectrum antibiotics are 
given within 1 hour of skin incision. Deep vein thrombosis prophylaxis is also 
ordered. Informed consent should include the potential for conversion to an open 
procedure. 

ti) SURGERY 

Patient Positioning and Preparation 
The patient is initially placed supine on a beanbag, gel pad, or cushion. After induction 
of general anesthesia, an orogastrlc tube and indwelling urinary bladder catheter are 
placed. The patient is then placed in modified lithotomy position with the thighs even 
with the hips and pressure points appropriately padded. One or both arms may be 
adducted to facilitate securing the patients for the extremes of positioning used during 
laparoscopy. The patient is then secured to the table, usually with tape. Rectal irrigation 
with tap water is performed until clear unless the patient has an obstructing lesion. The 
skin is prepped with antiseptic solution and draping is undertaken in a standard 
fashion. 

Instrument/Monitor Positioning 
The primary monitor is placed on the patient's left near the level of the hip. A second
ary monitor can be placed at the left shoulder or at an alternate site viewable by the 
surgical technician. Insuftlation tubing, suction tubing, cautery power cord, laparoscopy 
camera wiring, and a laparoscope light cord are brought off the patient's left side if 
possible. A 10 mm laparoscope with a 30-degree lens is preferred. 

Port Selection and Placement 
An umbilical or supraumbilicallocation is used for placement of a 10/11 mm port (Fig. 
40.1). The port is placed using an open (modified Hasson) technique. Spec:iflcally, a 
vertical skin incision with a scalpel is followed by dissection down to the linea alba. 
An Ochsner clamp is used to elevate the midline at the level of the umbilical stump 
and the linea alba is then incised. S-shaped retractors are helpful in exposing the mid
line. Entry into the peritoneum is accomplished either bluntly with a Kelly clamp or 
sharply. A more cephalad midline or right upper quadrant site may be necessary if the 
selected stoma site is less than one hand's breadth from the umbilicus or the patient 
has had multiple previous midline incisions. Once entry into the peritoneal cavity is 
obtained, a 10/11 mm blunt-tip balloon trocar is placed and secured. Alternatively, a 
0 polyglycolic acid suture is placed into the fascia in a purse-string manner with which 
a standard 10/11 mm trocar is secured (12 mm if an end colostomy is planned). 
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figure 4111 Laparoscopic port sites. 

Laparoscopic inspection of the peritoneal cavity is undertaken to exclude any unsus
pected pathology. This time is also the time to identify if the patient has a redundant/ 
mobile colon that does not require further mobilization. A second 10/11 mm port is 
then placed at the preoperatively marked stoma site. This port can be placed with a 
standard vertical skin incision or a 2 em disk of skin can be excised prior to placement 
of the stoma-site trocar. A grasper is inserted and the sigmoid colon is identified and 
grasped. If the colon has sufficient mobility and reaches the abdominal wall with the 
pneumoperitoneum intact, then there is usually adequate redundancy to create a loop 
stoma. If this situation is identified, then the port at the preselected ostomy site is all 
that is needed. 

If the colon requires mobilization and/or if adhesiolysis is required, additional ports 
are placed under laparoscopic visualization. A 5 mm port is placed in the right lower 
quadrant and if necessary a second 5 mm port is placed in the suprapubic or right upper 
quadrant. 

Mobilization and Transection 
Simple mobilization of the sigmoid and descending colon is usually adequate for a loop 
colostomy. This mobilization is accomplished by incision along the lateral attachment 
of the left colon mesentery using electrocautery shears and then bluntly dissecting the 
mesentery off of the retroperitoneum (Fig. 40.2). Care is taken to protect the retroperi
toneal structures including the ureter and gonadal vessels. With medial retraction, the 
peritoneum is incised and using blunt dissection the colonic mesentery is freed from 
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figur• 4112 Sigmoid colon is retracted 
medially and peritoneal reflection is 
incised. 

the retroperitoneum. This step is accomplished easily if the correct plane is used. Mobi
lization should be performed until the sigmoid colon can be brought up to the abdom
inal wall without tension, with the pneumoperitoneum intact. In the case of end 
colostomy the mesentery is divided using a hemostatic energy source (ultrasonic shears 
or bipolar vessel sealing device). Moreover, this can be performed above the inferior 
mesenteric artery as high ligation of this vessel is not necessary for this procedure. If 
the inferior mesenteric artery is to be divided, the left ureter should be identified and 
protected prior to division. If additional length is needed the splenic flexure should be 
mobilized by further dividing the attachments of the colon along the left relroperito
neum, the splenocolic attachments, and the omentum. A laparoscopic bowel stapler is 
used to divide the colon at the point at which the mesentery is divided. Additional 
proximal mesenteric division is performed until adequate length is obtained, taking care 
to preserve the marginal artery blood supply. 

Creation of Aperture 

The colon to be brought out for the stoma is grasped with an atraumatic clamp (Fig. 
40.3). The subcutaneous fat is incised followed by vertical incision of the anterior 
rectus sheath. The rectus abdominis muscle is then bluntly spread and retracted with 
appendiceal retractors. The pneumoperitoneum is released after which the peritoneal 
opening is enlarged by dividing the posterior fascia and peritoneum and the bowel 
is brought through the aperture. Proper orientation is ensured by examining the 
proximal and distal limbs and the absence of twists. In the case of loop colostomy 
we prefer to secure the loop with a plastic rod placed underneath the colon and 
secured to the adjacent skin with nylon or absorbable suture. Laparoscopic verifica
tion of appropriate anatomic orientation of the aHerent and eHerent limbs should be 
undertaken. In addition, proctoscopy or flexible sigmoidectomy may be undertaken 
to verify orientation. 
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Closure of Port Sites/Stoma Maturation 
The umbilical port site fascia is closed with interrupted 0 polyglycolic acid suture and 
skin wound are closed with subcuticular 4·0 absorbable suture. In the case of loop 
colostomy, 75% of the colon circumference is divided. Both ends are then matured with 
interrupted 3·0 polyglycolic acid or chromic sutures. An and loop colostomy can be 
created by stapling off the distal limb. The proximal (functional limb) is matured and 
the stapled closed limb left in the subcutaneous fat. The defunctionalized limb can be 
identified by insufflating air by a proctoscope and/or by dexible sigmoidoscopy. 

POSTOPERATIVE MANAGEMENT 

The orogastric tuba is removed prior to extubation and the Foley catheter is removed 
later in the day or the next morning. Patients are supported with intravenous duids and 
offered liquids when they are hungry. Patients resume intestinal activity and diet very 
quickly, often eating the evening of, or the day following, surgery. Solid food is started 
when datus is expressed from the stoma. Pain management is usually provided by 
patient controlled analgesia supplemented with Ketorolac. The patient is switched to 
oral pain medication when they are taking duids and early ambulation is encouraged. 
Patients are ready for discharge when they can care for their stoma, tolerate a diet, and 
have evidence of bowel function. 

=- COMPLICATIONS 

Laparoscopic ostomy procedures retain most of the potential complications associated 
with open procedures including, skin problems, excessive output, retraction, prolapse, 

Figur• 40.3 Laparoscopic colas· 
tomy. Bowel is manipulated to the 
stomal opening using a laparo· 
scopic Babcock grasper. 
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ischemia, stenosis, necrosis, hemorrhage, and hernia. Preoperative planning and good 
technique will prevent most of these problems. 

3 RESULTS 

Multiple studies have attested to the safety and advantages of laparoscopic assisted 
colostomy creation (1-15). Success rates have been high and if patients are properly 
selected, conversion rates are low. 

{, CONCLUSIONS 

Although colostomies are becoming less common than they were several decades ago, 
they remain a life altering event for the patients in whom they are created. As such all 
eHorts should be made to limit physiologic and psychological trauma: patients and 
many are suitable for laparoscopic techniques. Attention to preoperative planning and 
operative technique can produce a well functioning stoma and increase patient accept
ance of their stoma. 
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~ INDICATIONS 

Laparoscopic ileostomy for fecal diversion is minimally invasive and can be accom
plished with minimal morbidity (1-3). Thelaparoscopic approach offers the advantages 
of decreaaed pain, smaller incision, quicker return of bowel function, and shorter hos
pital stay. Most of the time a diverting loop ileostomy is constructed, but an end ileos
tomy can also be easily performed using the laparoscopic approach. The indications for 
performing a laparoscopic ileostomy for fecal diversion include fecal incontinence, rec
tovaginal fistula, perianal Crohn's disease, obstructing unresectable colon cancer, and 
anastomotic leak (4). There are no absolute contraindications to performing a laparo
scopic ileostomy, even in patients who are considered high risk or who have had previ
ous abdominal surgery (5,6). 

Y PREOPERATIVE PLANNING 

No bowel prep is needed or indicated. The patient should meet with an enterostomal 
therapy (BT) nurse to be marked with a permanent marker on their abdomen at the site 
for the planned ileostomy to ensure proper stoma location. Any questions can be 
answered and concerns addressed during that visit with an BT nurse. Preoperatively 
meeting with an ET nurse has been shown to reduce postoperative complications and 
problems with stomaa, especially ileostomies (7 ,8). 

G SURGERY 

The patient is positioned in the supine position on the operating room table. A beanbag 
is optional, but usually unnecessary for this procedUie as long as the patient baa been 
carefully secured to the table. Preoperative antibiotics consisting of a second-generation 
cephalosporin are administered within 1 hour of skin incision. The site of the planned 
ileostomy is scratched with a small needle as the marker ink can be wiped off during 
the prep of the skin. The operating surgeon stands on the left side of the table and a 
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Figur• 41.1 Laparoscopic port 
placement Hassan trocar is 
shown at the umbilicus. 

5-mm trocar is placed superior to the umbilicus after pneumoperitoneum is established 
using a Veress needle. A 5-mm, 30-degraelaparoscope is inserted through the supraum
bilical port. Altamatively, a 10-mm trocar can be placed using a direct Hassan technique 
above the umbilicus, and a 10-mm, 30-degree laparoscope is used (Fig. 41.1). An addi
tional 5-mm port is placed on the left side of the abdomen two fingerbreadths medial 
and superior the left iliac crest (Fig. 41.1). An optional third 5-mm port can be placed 
through the planned ileostomy site on the right side of the abdomen (Fig. 41.2). Mobi
lization of the terminal ileum may be facilitated by releasing the lateral attachments 
along the pelvic brim up to the right gutter. The site of the stoma is chosen approximately 

Stoma 
site port-+---....,0 

5mm 

12 or 5mm 
0 0 

0 
5mm 

figur• 41.2 Port placement with 
optional 5-mm port through the planned 
stoma site. 
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3~0 em proximal to the ileocecal valve and grasped with an atraumatic bowel grasper 
(Fig. 41.3). The ileum is oriented with the grasper as not to twist the loop of ileum. The 
preselected stoma site on the right side of the abdomen is prepared by making a 2-cm. 
diameter skin opening. The rectus muscle is opened to allow two fingers to pass with 
a muscle-splitting technique. The loop of ileum is delivered through the rectus muscle 
above the level of the skin (Fig. 41.4). A stoma rod may or may not be required to sus
pend the loop depending on the body habitus of the patient. The abdomen is then re
insuftlated and the loop of ileum is visualized going into the stoma site to ensure that 
the ileostomy was not twisted during delivery through the abdominal wall. The distal 
limb is placed inferiorly and the functioning and is placed superiorly. At this point the 
ileum can be divided using an opan sw:gicallineer cutter to create a divided and loop 
stoma and the distal and tucked back into the abdomen below the fascia. This has the 
advantage of being completely diverting. The laparoscopic ports are removed, and the 

figur• 4t.3 Loop af ileum is deliv· 
ered up to the abdominal wall. 

figur• 41.4 Loop of ileum before 
opening and maturing the stoma. 
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Figura 41.5 The incision is made in 
the ileum closer to the distal end. 

Figure 41.& Maturing the ileos
tomy using absorbable sutures. 

port site incisions are closed with absorbable, subdermal sutures. Sterile dressings are 
applied prior to maturing the ileostomy. If a loop ileostomy is performed, an incision is 
made 80% around the circumference of the ileum. The proximal limb of the ileum will 
be everted as the functioning limb (Fig. 41.5). The proximal aspect of the stoma is 
Brooked above the level of the skin to the dermis with 3-0 absorbable sutures and the 
distal end is sutured flush to the dermis of the skin gathering the bowel wall to a small 
portion of the circumference of the skin opening at the most inferior part of the stoma 
site (Figs. 41.6 and 41.7). Ultimately, a stoma appliance is applied. 

POSTOPERATIVE MANAGEMENT 

After creation of a laparoscopic loop or and ileostomy, diet can be advanced as toler
ated. Return of bowel function usually occurs within 48-72 hours. Once bowel function 
has resumed, the ileostomy output may be high initially. Patients must consume an 
adequate amount of fluids to keep up with the stoma output and avoid dehydration. 
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Figur• 4t.7 Brooked ileostomy 
ready for stoma appliance. 

Electrolyte abnormalities are common, and patients with high-output ileostomies should 
have their electrolytes checked. Output should be less than 1,500 ml/day prior to dis
charge. If the stoma output remains high, there are various medications that can help 
to reduce the effluent Fiber supplementation, Imodium, Lomotil, tincture of opium, 
and codeine are helpful. If a patient still has high output despite the use of antidiarrheal 
medications, they may need to be discharged on intravenous (IV) O.uids. Over a period 
of weeks, the ileostomy output will decrease to between 500 and 800 mllday. If a stoma 
rod was used for a loop ileostomy, it can be removed on postoperative day 3-5. Peris
tomal skin care is paramount in the postoperative period. Proteolytic enzymes and the 
high alkaline content of the stoma effi.uent are responsible for significant skin irritation 
(8). Care of the patient should involve close cooperation between the surgeon and 
enterostomal therapist. Stoma care teaching by an enterostomal therapist is helpful in 
educating patients on the care of their ileostomy. 

~ COMPLICATIONS 

The laparoscopic approach lends itself to all the complications associated with lapar
oscopy in general. The most common access injury is small-bowel injury from trocar 
or Veress needle insertion (0.13cro) (9). Extra care must be taken to avoid the complica
tion of twisting the ileostomy. Tactile sensation and visualization are reduced with the 
laparoscopic approach and an instrument can over grasp or rel988e without warning (10). 

The incidence of complications rates for ileostomy formation is variable in the litera
ture, ranging from 24% to 69% (8,11-15). The largest study by Park et al. reported a 
complication rate of 34% in 1,616 patients with both ileostomies and colostomies per
formed at Cook County hospital over a 20-year period (8). This study also demonstrated 
the highest complication rate of 75% in loop ileostomies. Arum.ugam et al. performed 
a prospective study demonstrating that body mass index, diabetes, and emergency sur
gery were associated with complications on multivariate regression analysis (11). Com
plications are generally classified as being early or late. Early complications include 
peristomal dermatitis, dehydration, necrosis/ischemia, retraction, and infection. The 
most common complication was peristomal dermatitis or irritation and has a reported 
incidence of 15-42cro (15,16). Placing the ileostomy in the proper location along with 
adequate skin care in conjunction with an ET nurse will help minimize this complica
tion. Dehydration combined with electrolyte abnormalities is also very common follow
ing construction of a new ileostomy and up to 20% of patients require either hospital 
readmission or IV O.uids as an outpatient (17). A small percentage of patients may require 
IV O.uid supplementation at home following creation of a new ileostomy. Peristomal 
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infections and abscess are uncommon with a reported incidence of 2-15% (8,11,12). 
An abscess must be surgically drained at the mucocutaneous junction or outside the 
border of the stoma appliance. The subsequant davelopmant of a fistula is not uncom
mon, and if persistent, it often requires new stoma formation. 

Late complications include parastomal hernia, bowel obstruction, stenosis, nephro
lithiasis, and stomal prolapse (10,18). The incidanca of parailaostomy hernia ranges 
from 1.8o/o to 28.3% for and ileostomy and 0-8.2% for loop ileostomy (1~22). Risk 
factors for parastomal hernia include obesity, poor nutrition, steroid therapy, wound 
infection, and chronic cough (23-25). Parastomal hernias are ganerally asymptomatic 
and should be managed conservatively. Pain, difficulty with fitting the stoma appliance, 
bowel obstruction, strangulation, and perforation are indications for repair of the her
nia. The results of parastomal hernia repair are disappointing with high recurrence rates 
(23). Options include primary suture repair, repair with prosthetic or biologic mesh, 
and stoma relocation (18). 

3 RESULTS 

Laparoscopic ileostomy is safe with low conversion rates. Swain and Ellis retrospec
tively reviewed 53 laparoscopic loop ileostomy procedures. There ware no conversions. 
The average duration of the surgery was 47 minutes and there ware no early complica
tions reported (2). Other series have included laparoscopic end and loop colostomies 
and ileostomies with conversion rate between 2.4o/o and 15.6% and early complications 
related to the operation of 6-9.5% (1,3). These studies concluded that laparoscopic 
stoma creation is safe and affective. 

~ CONCLUSIONS 
L-------------------------

• ileostomy construction is well suited for the laparoscopic approach with low conver
sion rates and short operative times. 

• Preoperative appointment with an ET nurse is important for proper ileostomy location 
selection and to minimize postoperative complications. 

• The majority of postoperative complications are stoma related and not due to the 
laparoscopic technique itself. 
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42 Continent Ileostomy 
Victor W. Fazio and Myles R. Joyce 

Introduction 
The continant ileostomy (K-pouch) amarged in response to patiant's desire to avoid an 
end ileostomy. Patients cited difficulties with leakage; others complained of psycho
logical and body image problems with application of an external device. The planned 
intermittent evacuation of the continant ileostomy provided a significant improvement 
in quality of life for motivated patients. However, the popularity for formation of this 
intemal reservoir attenuated with the emergence of ileal pouch-anal anastomosis (IPAA) 
as the gold standard when desiring restoration of intestinal continuity and continence 
(1,2). The ileal pouch allows restoration of the normal defecatory pathway. Thus, 
K-pouch formation is now mainly confined to a few specialized centers. In essence, it 
is an internal reservoir that stores intestinal contents. It has a nipple valve that prevents 
leakage of gas and feces. The stoma aperture should be flushed with the skin. It is 
emptied by interval intubations of the pouch using a soft plastic tube. Since its original 
description by Nils Kock in 1969 (3), there have been several modifications principally 
directed at stabilization of the nipple valve. 

Most patients who have a continent ileostomy are extremely satisfied with the 
quality of life it offers and are willing to undergo multiple revisions if it avoids return
ing to a conventional ileostomy (4). However, it is an operation that should not be 
entered into lightly by the patient and the surgeon as it is technically challenging, 
utilizes 40-60 em of small bowel for construction, requires significant maintenance, and 
leaves the patient prone to potential :fluid and electrolytic disturbances if the reservoir 
requires subsequent removal. 

~ INDICATIONS/CONTRAINDICATIONS 

Indications and Contr•indications for Continent 
Ileostomy Formation 
Current indications for formation include patients requiring total proctocolectomy 
(TPC) with sphincter dysfunction who wish to avoid an end ileostomy: patients with 
an existing ileostomy who wish to convert to an internal reservoir; patients in whom 
excision of the sphincter complex is required as part of an oncological resection (selected 
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patients): and those with a failed pouch in whom salvage pouch surgery (redo pouch) 
is not feasible or has a low potential for success. Converting a failing ileal pouch to a 
K-pouch theoretically ensures bowel preservation. In addition, we counsel patients 
undergoing a planned IPAA of this alternative option if reach is going to be an issue, 
despite the use of all techniques to ensure that the ileal pouch reaches the anal canal 
in a tension-free manner. We are particularly conscious of this problem in patients 
undergoing salvage pouch surgery for pelvic sepsis, tall male patients, and those with 
a foreshortened mesentery. Patients considering a continent ileostomy should be care
fully counseled preoperatively as to the inherent risks and understand that a conven
tional end ileostomy is associated with fewer problems. Ideally, they should be provided 
with the option of speaking to patients who have had both a good and a bad result from 
K-pouch formation. However, it is our experience that the majority of patients, who 
seek. a K-pouch have researched all aspects of care and potential complications. A sig
nificant proportion of work. in the Cleveland Clinic, Ohio, consists of K-pouch revisions 
principally for nipple valve dysfunction, which despite improvements remains the 
Achilles' heel of the procedure. 

Contraindications to continent ileostomy formation include patients who have lost 
a significant proportion of small bowel from preceding surgery, those with recrudescent 
Crohn's disease, those with psychological problems, and those who are excessively 
obese. Obese patients often have a shortened, thickened mesentery, which is a problem 
when creating the nipple valve and is a risk factor for valve slippage. In addition, the 
increased abdominal girth gives problems with reach when creating the exit conduit. 
The presence of intra-abdominal desmoid disease in patients with familial adenomatous 
polyposis (F AP) is also a contraindication. 

~ PREOPERATIVE PLANNING 

The technique and pouch design forK-pouch construction often varies among institutions 
and depends on whether one is forming a de novo pouch following TPC or whether one 
is converting an existing failed pouch to continent ileostomy. The majority of techniques 
have evolved with time. The overall goal is to create a functional reservoir with an even
tual capacity of 50~1,000 ml, which is continent to gas and feces. The exit conduit should 
be easily intubated to empty reservoir contents. CT enterography will help to exclude 
proximal small-bowel Crohn's disease, especially in patients with indeterminate colitis. 

The patient requires marking by the surgeon or an experienced enterostomal thera
pist. In contrast to an end ileostomy, the stoma may be placed relatively low in the 
abdomen. The chosen site is most often below the belt line and above the pubic hair
line, as when successful it does not require an external appliance. The patient is either 
placed supine or in a modified lithotomy position depending on the indication for 
surgery. Ureteric catheters are placed in patients undergoing redo pelvic surgery where 
we insert ureteric stents. In patients with an existing K-pouch undergoing salvage sur
gery the K-pouch is emptied of all contents. This measure reduces the potential for 
intraoperative spillage when mobilizing or opening the pouch, which is risky as the 
pouch wall is generally very thin. 

6) SURGERY 
~----------------------

Surgical Technique 
The abdomen is entered via a lower midline laparotomy incision taking care to avoid 
enterotomies. In patients with preceding surgery and dense adhesions, hydrodissection 
may be required to identify tissue planes, reducing potential for enterotomies. The 
traditional technique for pouch construction used two 12-15-cm loops of terminal ileum. 
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A B 

Figura 42.1 U·shaped configuration for continent ileostomy formation. 

An additional 15 em of ileum was used distal to the pouch with 12 em used for nipple 
valve intussusception and remainder was used to construct the exit conduit. The bowel 
loops are aligned in a U-shaped fashion with approximation of the antimesenteric bor· 
ders performed using continuous 2·0 chromic catgut or polyvinyl suture (5). The limbs 
a.ra than opened on the a.ntimesanteric borders with the posterior wall constructed using 
a second layer of continuous absorbable suture to approximate the mucosa (Fig. 42.1). 

The authors favor an S-shaped reservoir, which requires the addition of a third limb 
(Fig. 42.2) (6). In considering the S-pouch design, we believe that separating the afferent 
limb from the exit conduit allows for easier pouch rotation if needed in the future. We 
devote 20 em of the terminal ileum to the nipple valve and exit conduit Intussuscept
ins 12 em of the afferent limb gives a 6 em valva with 8 em remaining for the exit 
conduit. Similar to the U-shapad design the three limbs a.ra opposed with seromuscular 
sutures, bowel is opened on the antimesenteric border, and mucosal approximation is 
completed (Fig. 42.3 A and B). 

It took. Nils Kock several years a.nd soma modifications before discovering that 
intussusception of a component of the exit conduit achieved continence. In the original 
design no valve was created and later attempts involved mobilizing the rectus abdomi
nus muscle to produce functional obstruction. The original technique for keeping the 
valva intussuscaptad consisted of inserting several rows of sutures through the two 
limbs over a Hegar's dilator. There have been several modifications since including the 
Barnett continent ileostomy (7). The authors' technique consists of intussuscepting a 
portion of the exit conduit using a Babcock forceps, to create the nipple valva, which 
is approximately 6 em in length. Prior to intussusception the peritoneum of the efferent 
limb is stripped from its adjacent mesentery, which may also be defatted using electro· 
cautery. This reduces its bulk. a.nd improves the ability to intussuscept the future valva. 
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A 

Figur• 42.2 S·pouch configuration for 
continent ileostomy formation as favored 
by authors. 

The critical step then involves stabilization of the valve, which the authors perform using 
three to four applications of a transverse stapler (reusable PI 55, Covidian, Nonvalk, CI') 
(Fig. 42.4 A and B) (8). The pin must be removed from the stapler as if left in place it 
will likely give rise to a fistula. Care must be taken not to damage the blood supply to 
the nipple. The anterior portion of the pouch is then closed starting at the apex of the 
nipple valve. The authors use 2/0 Vicryl sutures and incorporate the anterior portion 
of the nipple valve in the initial part of the anterior closure. When the anterior closure 
reaches the apex of the nipple valve we provide further stabilization by the application 

B 

Figure 4U A. Aligning the three limbs of the S-pouch. I. Opening the aligned loops on the sntimesenteric border. 
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A B 

figure 42.4 A. Stsbilization of the nipple valve using three tD four applications of a stBpler. B. lntJaoperative image of the TX stapler used to stabilize 
the nipple valve. 

of an additional fire of the transverse stapler over the sutured layer (Fig. 42.5). Anterior 
closure of the pouch is then completed. A silicone catheter tube is then iDSerted into 
the pouch and the capacity plus valve integrity is tested (Fig. 42.6). Anchoring sutures 
secure the pouch lateral to the stoma opening through the posterior fascia. The exit 
conduit is delivered and a more medial set of sutures then inserted (Fig. 42.7 A and B). 
The aperture of the exit conduit should be a snug tit as too tight risks ischemia and lax 
risks valve prolapse and parastomal herniation. The exit conduit is sutured flush with 

figure 42.5 Application of PI 55 
stapler over the anterior portion of 
the nipple valve that has already 
been stabilized with sutures to 
anterior portion of pouch. 
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figur• 42.6 Tasting pouch capacity 
plus valva integrity. 

the stoma opening using absorbable sutures inserted in an interrupted fashion (Fig. 
42.8). It is critically important that the tube can be inserted without difficulty or need 
for excessive angulation (Fig. 42.9). 

The distance between the abdominal wall orifice and pouch should be kept as short 
as possible to facilitate ease of intubation. At the end of the procedure, we secure the 
tube in place using tripod sutures, which prevent tube slippage or advancement into 
the pouch (Fig. 42.10). The tube tip is placed midway between the valve entrance in 
the pouch and the pouch wall. It is then allowed to drain by gravity. 

Conversion of 1 Failed Ileal Pouch-Anal Anastomosis to Continent Ileostomy 
The possibility for converting a pelvic pouch to continent ileostomy was initially 
reported by Ecker et al. (9) in 1996 and then by Behrens et al. (10) in 1999. They 
reported excellent retention rates with an overall improvement in quality of life. Con
version of a pelvic pouch to continent ileostomy may be technically challenging. In 
some cases the existing pouch may be unusable, especially if the cause for pouch fail
ure was pelvic sepsis. Patients must be counseled that if the component of the operation 
requiring pouch excision is prolonged, associated with sign:ifi.cant blood loss or is tech
nically difficult then surgically it may be more prudent to initially create an end ileos
tomy. In ~12 months one may covert the end ileostomy to a continent ileostomy. 

Patients are placed in a mod:ified lithotomy position and bilateral ureteric stents 
are inserted. The existing ileal pouch is circumferentially mobilized to the pelvic fioor 
taking care to preserve its blood supply. In most cases, the mesentery of the pouch lies 
in the sacrum but some surgeons position the mesentery anteriorly and thus, the pouch 
itself may be fused to the sacrum, increasing the risk of damage with mobilization. If 
the ileal pouch is successfully mobilized, one often finds that the cause of preceding 
pelvic sepsis originated at the old pouch-anal anastomosis. This distal segment may 
be sacrificed which still leaves a very healthy, viable pouch proximally. The small 
bowel is then divided approximately 20 em upstream from the pouch and this is used 
to create the nipple valve and exit conduit as previously described. Thus, in the majority 
of cases creating a two-loop continent ileostomy if the original ileal pouch had a 
]-configuration. The pouch is rotated and the proximal small bowel is anastomosed to 
the old apex. In the majority of cases we place Seprafilm.® (Genzyme, Cambridge, MA) 
to reduce the potential for intra-abdominal adhesions, especially given the potential 
need for further surgeries. 
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A 

B 

Figura 42.1 A. Anchoring the fundus of the pouch lateral to the stoma opening. B. Anchoring fundus of pouch and closure of parastomal space. 

POSTOPERATIVE MANAGEMENT 

In addition to the standard postoperative care for those undergoing major abdominal 
surgery continent ileostomy, patients require a specialized nursing plan (11). The patient 
will arrive on the floor with a drainage catheter tube held in place by tripod sutures 
and the pouch draining via gravity. The nurse will be given orders to gently irrigate the 
pouch using 30 cc normal saline. This will begin in the recovery room and be performed 
every 2 hours initially until return of intestinal function. If resistance is encountered, 
inigated solution does not return freely, or if the stoma appears ischemic, then the sur
geon is contacted. Often simple mobilization of the drainage tube is all that is required 
to achieve adequate irrigation. The tip of the catheter may have migrated becoming 
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Figure 42.9 Drainage tube must 
pass easily and without excessive 
angulations into the pouch. 

figur• 42.8 Exit conduit is sutured flush with 
tha stoma opening. 

adherent to the pouch wall or valve. Within 24-48 hours an enterostomal therapist will 
cut the stabilizing tripod sutures and apply a faceplate. Our preference is to leave the 
catheter in situ for ~ weeks to facilitate reservoir drainage and lessen pouch disten
sion. This redueits the potential for suture breakdown during the healing phase. 

There is a strong onus on the patient to take active cere of the pouch. The patient 
and their family must be educated on how to irrigate the pouch and reposition the 
catheter if drainage is inadequate. We also encourage them to follow a low-residue diet 
and to avoid any foods that have the potential to block the pouch. We prefer to remove 
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Figur• CUD Tripod sutures secure 
1ha draining tuba. 

the in situ catheter at an office visit. This allows us to reinforce the technique for pouch 
drainage and intubate the pouch if any difficulty arises. The patient then intubates the 
pouch under supervision. As a rule the pouch should be allowed to distend gradually 
and thus, initial pouch intubations are required mora frequently than at a later stage. 
illtimately, the pouch should acquire a capacity of 800--1,200 ml without any restric
tions on patients' food intake. They receive intensive enterostomal therapy care on how 
to manage problems. If there is difficultly with intubation the patient is advised to relax 
their abdominal muscles by lying supine and flexing the right lm99. The catheter is then 
lubricated with traction placed on the peristomal skin to facilitate insertion. Under no 
circumstance should the catheter be forced as this carries the risk of pouch perforation. 

) COMPLICATIONS 

Early complications include anastomotic leakage, intra-abdominal abscess, necrosis of the 
nipple valve, and intraluminal pouch hemorrhage. Failure to progress in a timely manner, 
prolonged ileus, leukocytosis, persistent pyrexia, and systemic or local sepsis are often 
manifestations of a pouch problem in the postoperative period. An intra-abdominal 
abscess may be treated by CT-guidad percutaneous drainage. However, the majority of 
these complications require relaparotomy and proximal defunctioning loop ileostomy 
(12). If luminal bleeding is significant enough to cause hemodynamic compromise or a 
significant drop in hemoglobin, then the first step involves endoscopic evaluation of the 
pouch. Often a bleeding point may be localized to a suture line and is amenable to endo
scopic clipping or injection with an adrenaline-based solution. The surgeon must ensure 
that there is no associated coagulation abnormality. Diffuse ooze without localized bleed
ing may be treated by irrigating the pouch using an epinephrine enema. If the patient has 
necrosis of the nipple valve, one should perform a flexible pouchoscopy to determine its 
extent If necrosis involves tip of only the exit conduit, conservative management such 
as continuous damage is appropriate although it may lead to a stricture amenable to local 
revision in 3 months. If nipple valve necrosis is more extensive, the patient will at a 
minimum require a defunctioning ileostomy with revision of the valve in 3-6 months. 
We explain to the patient the importance of liaising with our institute if they are readmit
ted to an outside hospital with pouch pathology. Whsn a surgeon is not familiar with the 
index surgery encounters an anastomotic leakage or other continent ileostomy problem 
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Figur• 42.11 Fistula arising from tha basa of 
nipple valva giving risa to incontinence. 

postoperatively, there is an inherent tendency to resect the pouch when a proximal 
defunction:ing ileostomy would suf6.Cil. 

Long-term complications are mainly related to problems with the nipple valve and 
thus, several modifications have been added to the original procedure to try and mini
mize this difficulty. Nipple valve slippage may involve a full de-intussusception in 
which the entire valve unravels langthening the efferent limb, which may become kinked 
giving problems with intubation. This tends to originate on the mesenteric side and is 
radiologically identifiable by lengthening of the eHerent limb. On occasion, the patient 
may present as an emergency because of failure to intubate. The pouch becomes overd
istended and one needs to decompress the reservoir typically using an ileoscope or 
pediatric scope. A catheter is then inserted into the pouch under direct vision and fixed 
in place. This is left in situ until the patient can be scheduled for an appropriate proce
dure to coiTect the valve slippage. On one occasion the authors encountered a patient 
who lost their medina catheter within the reservoir, which could not be removed despite 
multiple endoscopic attempts. The patient needed a laparotomy to retrieve the catheter 
and coiTect the valve slippage. In many incidences the valve de-intussusception is asso
ciated with a fistula in the base of the valve (Fig. 42.11). The underlying etiology is not 
completely understandable, but many authors believe that it is an ischemic phenomenon 
related to some form of pressure eHect from the de-intussuscepting valve. Endoscopy is 
a very effective method for identifying a fistula and requires retroflexion within the 
pouch to allow adequate visualization of the valve. Modifications performed in an 
attempt to attenuate the incidence of valve slippage include myotomy or serial dia
thermy serosal incisions on the two ileal surfaces in an attempt to get the ileal surfaces 
to stick. However, there was no great change in the incidence of valve slippage with 
these modifications. Reducing the mesenteric bulk with rotation of the mesentery of 
the intended intussuscepted valve was found to be more successful. This technique 
involved peritoneal stripping and mesenteric defatting as previously described. Another 
modification included the application of a collar in an attempt to stabilize the two ileal 
limbs. Initial materials used include polytelrafluoroethylene and Marlex. However, in 
keeping with the authors' experience, the high incidence of associated fistulae meant 
that wherever feasible one should avoid using foreign materials in association with 
continent ileostomy construction (4). Other continent ileostomy-related problems 
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include parastomal herniation, pouchitis, fistulization, hemorrhage, detachment of the 
pouch from the anterior abdominal wall, and volvulus of the pouch (13). 

Technical Considerations When Considering Salvage 
Continent Ileostomy Surgery 

In patients with parastomal herniation, a skin-level stricture, or other eHerent limb 
problems, a local surgical procedure may be feasible (14). This involves carefully mobi
lizing the exit conduit to the fascial laval In the case of a skin-laval stricture, the effer
ent limb is dissected to healthy tissue. In patients with parastomal herniation and poor 
quality tissues we may elect to use biological material for the hernia repair, bringing 
the exit conduit through the canter of this material. 

In many casas a laparotomy is required to definitively deal with pouch problems. 
The pouch must be emptied of any contents. In keeping with all repeat abdominal 
surgeries there is the risk. for enterotomies and it may be practical to enter at a site 
removed from existing scar tissue. Our initial plan is to divide all attachments to the 
pouch and achieve 360 degree control around the eHerent limb. It is critical that one 
avoids any damage to the exit conduit or its blood supply as this may be used again. 
If the problem is valva slippage then we open the pouch at the side on which one 
intends to fix the valva. Provided there is sufficient length the existing valva can be 
further intussuscepted and stabilized as previously described (7). If this technique is 
not suitable than a new valva may have to be created using the proximal ileum of the 
afferent limb. The pouch is rotated and the proximal edge of the ileum is anastomosed 
to the reservoir, generally at the site of the old conduit. 

Patients with Crohn's disease often manifest with pouch strictures commonly at the 
afferent limb. If amenable we would consider a strictureplasty using the traditional 
Hainak.a-Mikulicz technique. On occasions we have encountered patients with a vary 
distorted aHerent limb and chose to perform a bypass of healthy aHerent limb to the 
pouch. While not ideal it preserves pouch function for a period of time reducing the 
incidence of pouch loss. 

·3 RESULTS 

Quality of Life After Continent Ileostomy 

In 2006, we reported on the institute's long-term outcomes for patients undergoing 
continent ileostomy formation with the overall aim of identifying factors associated 
with adverse outcomes and to compare changes in quality of life after reservoir removal 
(4). Three hundred and thirty patients who underwent continent ileostomy formation 
between 1974 and 2001 were identified. Quality of life was evaluated using the conti
nent ileostomy surgery follow up questionnaire and the Cleveland Clinic Global Qual
ity of Life (CGQL) scala. The CGQL scoring system measures the patient's current 
quality of life, current quality of health, and current energy level on a scale of 0-10 (0, 
worst; 10, bast). The scores are added and divided by 30, giving a final CGQL score. 

The preferred surgical technique (S-pouch configuration) used for pouch creation 
was as described in the operative section. Prior to 1984, Marlex or Mersilene mesh was 
used in 73 patients to stabilize the valve and aid fixation of the pouch to abdominal 
wall. This technique was subsequently abandoned due to the high fistula rate associated 
with the usa of mesh (42.5%). Patients ware followed up for a median of 11 (range, 
1-27) years. Pouch excision rate was 16.6%. The 10- and 20-year continent ileostomy 
survival rates for ulcerative colitis (UC) and FAP was 92.5% and 83.3%, respectively. 
As expected those with a diagnosis of Crohn's disease or indeterminate colitis had a 
lower K-pouch survival rate at 10 and 20 years (i.e., 58.4% and 39.1o/o, respectively). 
When performing a Cox proportional hazard model to test factors associated with pouch 
failure, the lik.alihood of pouch failure was three times higher for those who developed 
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a pouch-related fistula, 2.4 times higher for female patients, and 1.8 times higher for 
every 5-unit increase in body mass index (BMI). Patients with Crobn's disease or inde
terminate colitis were 4.5 times more likely to undergo pouch failure in comparison to 
their UC and F AP counterparts. 

In this study, quality of life was also compared between those with continent ileos
tomy and those who required removal of the reservoir with conversion to an end ileos
tomy. Patients with an end ileostomy were more likely to report social, work, and 
sexual restrictions in comparison to those with a retained K-pouch. 

Conversion of a Failed Ileal Pouch-Anal Anastomosis to 
Continent Ileostomy 
The authors have recently reported on their outcomes in 64 such patients covering the 
time frame from 1982 to 2007 (15). Septic complications after the index ileal pouch 
surgery accounted for 56.3o/o of this patient group. This encompassed pelvic sepsis, 
perianal abscess, and pouch fistula. Other indications for pouch failure necessitating 
conversion included persistent anal pain, dysplasia, poor pouch function, resistant pou
chitis, stricture formation, irritable pouch syndrome, and others. In four patients it was 
not feasible to create a primary IPAA and thus, the alternative decision was to proceed 
with a continent ileostomy. All patients were counseled preoperatively as to the poten
tial need for a change in intraoperative strategy. Three pouches left in situ were later 
used for reconstruction, high lightening the importance of considering future strategies 
in patients with a failing pouch when one is contemplating pouch excision versus end 
ileostomy. We would consider Crobn's disease as a contraindication to pouch construc
tion except in uncommon circumstances. However, in a small percentage of patients, 
Crohn's disease is only diagnosed on histopathological examination of the excised colon 
or when the patient presents with pouch or small bowel complications attributed to 
Crohn's disease. Despite this problem the continent ileostomy pouch retention rate for 
such patients was reasonably good. 

The overall rate oflong-term complications in this series was 60.9%, with 46.9% 
having more than one complication. Twenty-nine patients (45.3%) required revisional 
surgery with 17 (58.6%) undergoing revision within 1 year. At a median follow up of 
5 years (range, 1-19), three patients required pouch excision. Underlying pathology 
was fistulizing Crohn's disease, recurrent parastomal abscess, and pouch dysfunction 
despite multiple revisions. Overall functional outcomes and quality of life was good. 
Fifty-nine of the 61 patients with a retained pouch (n = 64) were functional with a 
median pouch intubation frequency of four times per day (range, 2-10) and median 
night time requirement for emptying of once (range, 0-2). The median CGQL score 
was 0.77. 

We appreciate that this selected group is extremely motivated to avoid an end ileos
tomy and was willing to undergo further continent revisions. Nonetheless, it highlights 
that in keeping with all series, a failing ileal pelvic pouch may be converted to a viable 
continent ileostomy in appropriately counseled patient (9,10,15,16). 

~ CONCLUSION 

It is the authors' belief that the continent ileostomy will continue to have a role in the 
management of patients wishing to avoid an end ileostomy. The ileal pouch anal anas
tomosis still remains the gold standard for patients desiring restoration of intestinal 
function. However, in those patients with sphincter dysfunction, a failing ileal pouch, 
significantly reach problems at the time of primary ileal pouch creation, or those wish
ing to convert from an end ileostomy, the continent ileostomy should be considered as 
a viable option. It is technically challenging and should only be performed by surgeons 
with appropriate experience with the technical aspects of construction and the ability 
to deal with associated complications. 
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43 Repair of Stomal 
Stenosis 
Jared C. Frattini and Jorge E. Marcel 

Introduction 
Intestinal stomas have been used for decades as a means of temporary or permanent 
diversion of the fecal stream in the setting of colorectal cancer, inflammatory bowel 
disease, diverticulitis, and trauma. A colostomy or ileostomy can be a loop, end, or end 
loop with each type of stoma having advantages and disadvantages. Creation of intes
tinal stomas is often thought of as a common and basic procedure and is frequently left 
to be created by a less experienced member of the surgical team (1). Complications 
resulting from a poorly fashioned stoma can negatively impact not only the patient but 
the health care system (2). 

The complication rate associated with stomas ranges between 20-60% (2,3). These 
complications are characterized as early and late; the time period of greatest risk is 
within the first 5-years postoperatively (1,2). Various complications include poor loca
tion, stenosis, prolapse, parastomal herniation, retraction, necrosis, and skin excoria
tion. (Table 43.1) The rate of stomal complications is equivalent regardless of the nature 
of surgery, elective or emergent and regardless of the type of stoma, colostomy, or ileos
tomy (1). When an enterostomal therapist is involved with preoperative and postopera
tive stoma teaching and care, the complication rate is significantly reduced (3,5). In one 
study of 164 patients, an enterostomal therapist reduced stomal complications by six 
fold (3). 

STOMAL STENOSIS 

Stomal stenosis or narrowing of the stomal lumen has been reported to occur in 2-17% 
of intestinal stomas and can occur at the fascial or skin level (1,3,4). It is considered to 
be a late complication of stoma creation. Stenosis can be caused by ischemia, a small 
fascial or skin opening, tension, obesity, prolonged peristomal excoriation, peristomal 
sepsis, or peristomal Crohn's disease. (4) (Table 43.2) Several studies have demonstrated 
an increase in stoma stenosis in patients with Crohn's disease compared to those with 
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1) Poor location 
Z) Stenosis 
3) Prolapse 
4) Parastomal herniation 

51 Retraction 
&l Necrosis 
71 Skin excoriation 

ulcerative colitis when a permanent ileostomy was created (6,7). Generalized symptoms 
of stomal stenosis can be obstructive in nature or constipation followed by large volume 
output. Symptoms of stomal stenosis at the skin or fascial level include narrow stools, 
pain upon evacuation, and excessive, explosive, high-pitched gas (4) (Table 43.3). 

Stomal Stenosis: Management 

The management of stomal stenosis can be based upon the severity of the symptoms 
and degree of stenosis. The degree or severity of stenosis can easily be assessed by 
digital exam. The stenosis can be managed conservatively or operatively; with either a 
local procedure or with relocation of the stoma. If the symptoms of stenosis do not 
interfere with stoma care or with the patient's quality of life then conservative manage
ment can be applied. Conservative management can include a low residue diet and 
stool softeners or laxatives to allow adequate flow through the stenosis (4). There are 
no good data to suggest the efficacy of conservative management or the time until which 
surgical management should be employed. 

If conservative measures fail to satisfactorily improve the symptoms, there are sev
eral repair techniques that can be employed. Table 43.4 Dilation of the stenosis can be 
performed as the next step in treatment. Dilation can be done with either a digit or with 
Hegar dilators (Fig. 43.1). Dilation with a digit is performed with the smallest digit first 
which is passed through the stenosis and kept in place for 10 seconds. A stepwise 
sequential progression of larger finger size is used to sequentially dilate the stenosis. 
Hegar dilators can also be used in the same stepwise fashion to dilate the stenosis. 
Regardless of the method, several sessions may be necessary to achieve success. Dila
tion is a controversial method because there are reports that chronic dilation can cause 
the stenosis to progress rather than regress (4). In addition, dilation can result in per
foration. 

Another dilation method that has been successfully used to treat stenosis is the 
use of stomal plugs. Stomal plugs are commonly used to control stoma output and 
to aid in concealing the stoma; once a plug is inserted into the stomal aperture it 
expands to seal the stoma. A report documents the successful use of a plug to dilate 
the colostomies of two patients. The method of action is believed to be a constant 
radial dilating force thus increasing the stomal aperture and avoiding the need for 
future surgical intervention (8). Unfortunately, stomal plugs are not commercially 
available in the USA. 

A technique of subcutaneous fasciotomy has been described to repair ileal stenosis 
secondary to fascial compression in newly created ileostomies (Fig. 43.2). With the 
ostomy appliance still in place, small incisions are created caudad and cephalad out
side the border of the stoma appliance. Scissors are then inserted into the incision such 
that the bottom blade is underneath the fascia and then the fascia is opened toward the 
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6) Peristomal sepsis 
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4) Pain upon evacuation 
5) Excessive, explosive, high-pitched gas 
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A1 

A3 

serosa of the bowel. This maneuver is done is the same manner as fasciotomies are done 
for the comparlments of the lower leg. While performing the fasciotomy, a finger is kept 
in the stoma to determine the limit of the fasciotomy by palpating the tip of the scissors 
through the bowel wall and to help prevent injury to the bowel wall. The fascia should 
be incised through the stoma aperture already present in the fascia. If these two inci
sions and resultant fasciotomies are not sufficient to relieve the stenosis, a third incision 
is created laterally. This fasciotomy is more d:ifticult due to the fact that the incision is 
against the fibers of the rectus sheath (9). 

Stenosis occurring at the skin level can be treated by employing techniques com
monly used by our plastic surgery colleagues. These techniques avoid the necessity of 
performing a laparotomy to revise and/or resite the stoma. The W-plasty and Z-plasty 
have both been described for the treatment of skin level stenosis (10,11). To perform 
the W-plasty, the stoma is mobilized beyond the fascia into the peritoneal cavity by an 
incision around the mucocutaneous junction (Fig. 43.3A). The skin is marked as to 

A2 

figur• 43.3 A. Mobilization of stoma with excision of stenosis. B. 
Incision of skin and mucosa in "W. fashion. C. Final appearance. 
(continust/J 
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Figure 43.3 IContinu"dl 

where the triangular flaps will be incised using a no. 11 blade. Vertical flaps are made 
at right angles to the dermis with sides or no more than 6 mm with comers of 90 degree 
or less. The mucosa of the stoma is then incised to fit into the pattern made on the skin 
(Fig. 43.3B). The stoma is then matured using a Gillies' comer stitch (Fig. 43.3C). This 
technique was used in four patients with stenotic colostomies and all were patent at a 
median of 12.5 months postoperatively (11). 

The Z-plasty is another common plastic surgery technique that has been used to 
treat stenosis at the skin level. An incision is made at the mucocutaneous junction 
being sure to include the scar and the bowel is mobilized into the peritoneal cavity 
(Fig. 43.4A). The comers of the skin incision (dermis) and bowel (serosa) are secured 
by a mattress suture (Fig. 43.4B). A skin incision approximately 1.5 em in length is 
made at an angle of 60 degree to the skin edge. A corresponding incision of the same 
length is made full thickness through the bowel and is 1.5 em from the skin incision 
(Fig. 43.4C). The stoma is then matured by suturing the labeled areas accordingly 
(Fig. 43.40/B). This technique was used in six patients with colostomies in which three 
patients had a Z·plasty performed on both sides of the stoma and three had the Z-plasty 
performed on only one side of the stoma. There was no evidence of recurrent stenosis 
after up to 6 years of follow-up (10). 

Less commonly, stenosis caused by retraction or ischemia may require an in-depth 
revision with laparotomy and mobilization of additional length of bowel. Before under
taking such an approach conservative measures should be tried and sufficient time given 
for healing of the previously constructed stoma. The intent of surgery is to dissect a suf
ficient length of bowel so that a tension free ostomy is created. Achieving this goal may 
require mobilization of the splenic flexure for left-sided colostomies. Division of the 
inferior mesenteric vessels may also be necessary, leaving a well-vascularized pedicle 
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Figure 43.4 A. Incision. B. Mobilization af bowel to fascia with exci
sion of stenosis. Bowel and skin edges are aligned. C. Z-plasty inci
sions are created, 1.5 em in length and 1.5 em apart D. The edges 
are re-approximated and aligned accordingly and then sutured. E. 
Final appearance. 

based upon the marginal blood supply, to develop enough length of bowel to reach the 
abdominal wall 

A similar approach is taken when a major revision of an ileostomy is required. 
Dissection of the ileal mesentery is done with judicious ligation of the mesenteric ves
sels, if necessary, to develop a well-vascularized pedicle of sufficient length to reach 
the skin and allow for eversion of the ileostomy. 

When possible, the same skin opening of the previously stenotic ostomy is used 
after a major revision. The skin opening may simply be made larger by excising a wider 
disc of skin. However, in some cases, relocation of the stoma more cephalad on the 
abdominal wall may be dictated by the inability of the mesentery to reach the previous 
stoma site. Additionally, before any in-depth revision of an ostomy, proper siting of the 
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previous ostomy should be ascertained and relocation of the stoma is done as necessary 
to enable proper stoma care. 

~ CONCLUSION 

The etiology of stomal stenosis is multifactorial; the best preventative measure is care
ful attention to surgical technique. Avoiding ischemia and tension and siting the stoma 
appropriately in combination with both preoperative and postoperative enterostomal 
therapist teaching are paramount. Following these techniques will aid in preventing 
stomal stenosis and in avoiding the resultant impact on the patient's quality of life and 
the financial burden on the health care system. The best way to manage stomal stenosis 
is conservatively with nonoperative measures. The next step would be the least invasive 
and least complex surgical procedure. If one is not familiar with the techniques of 
Z-plasty, W-plasty, or subcutaneous fasciotomy, an open procedure should be the tech
nique of choice. If the stoma does require relocation, mobilization through the stoma 
hole without a midline laparotomy may be successful (12). 
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44 Parastomal Repair: 
Open Techniques 
Terry C. Hicks 

THE BACKGROUND PARAGRAPH 

Parastomal hernia describes a hernia beside a stoma, which may be clinically diagnosed 
by palpating a bulge adjacent to the stoma and confirmed by cr scan, which demon
strates intraabdominal contents protruding along an ostomy (1). 

The rate ofParastomal hernia has been reported to range between 5-52%. The great 
variance reported has been attributed to the utilization of different definitions of hernia 
and a wide range of follow-up criteria for patients (2--4). 

Absolute indications for Parastomal hernia repair include patients with obstruction or 
incarceration with strangulation. Relative indications for repair include difficulty with 
appliance management, pain, cosmesis, and patients who have difficulty with irrigation. 
Multiple risk factors associated with the development of parastomal hernias have been 
identified. Patient specific factors include obesity, advanced age, malnutrition, chronic 
respiratory disorders that are associated with increased intra-abdominal pressure, immu
nosuppression, and wound infection. Other suggested factors include stoma placement 
outside the rectus muscle and creation of an excessively large fascial opening. 

Open tschniques for parastomal hernia repair include direct local tissue repair, 
relocating the intestinal stoma with the closure of the primary aperture, and application 
of prosthetic material around the stoma at different levels upon or within the abdomi
nal wall. This chapter will discuss these three open surgical approaches. 

V PREOPERATIVE PLANNING 

Once the patient has completed an appropriate preoperative medical clearance, consid
eration should be given to a standard bowel preparation. Although recent literature has 
suggested that standard bowel prep is not mandatory, it is the author's preference as the 
cleansed colon is technically easier to manipulate when it does not have a significant 
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Figur• 44.1 True parastomal hernia. 

fecal load. For those patients who can tolerate an oral preparation, an iso-osmotic lav
age prep is suggested (polyethylene glycol solution). An appropriate broad-spectrum 
antibiotic should be administered intravenously, within 1 hour prior to the initial inci
sion. As with other abdominal operations, routine venous thrombosis prophylaxis is 
utilized. The consent form should include information concerning the utilization of 
prosthetic materials in the management of the repair, as wall as a clear discussion of 
alternatives, and reasonable clinical expectations. 

& SURGERY 

After adequate general anesthesia has been obtained, the patient is placed in the lithot
omy or supine position with the extremities appropriately padded. The utilization of 
an oral gastric tuba and urinary bladder catheter are routine. The patient may need soma 
rotational adjustment to provide the best exposure to the ostomy site. 

Operative Technique 

Direct Fascial Repair 
An arched incision is made through the skin around the hernia site. With careful retrac
tion, the hernia sac is excised, the contents reduced, and the peritoneum suture closed. 
The edges of the fascial defect are then approximated with a series of interrupted, non
absorbable sutures to reduce the opening to two finger breadths. The subcutaneous 
space may be drained if there is more than a small amount of bleeding during the pro
cedure (Figs. 44.1 and 44.2). 

Relocation of Stoma 
Preoperative marking of a new stoma site in another abdominal quadrant is important. 
This is usually the side opposite to the current site. After skin preparation and patient 
positioning, the existing ostomy is carefully isolated from the abdominal wall, and the 
stomal lumen is sutured closed or stapled to prevent any contamination of the field. 

True Parastomal Hernia 
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Figur• 44.2 Open underlay technique for parartomal 
hernia repair. 

The hernia is reduced and the hernia sac is excised. A small midline incision is utilized 
to enter the abdominal cavity for adhesiolysis and exposure to both the new and old 
sites. The new ostomy site is created and the bowel is carefully brought through the 
new fascial opening without rotation or compromise to lumen or blood supply. Once 
the stoma has been mobilized and in the abdominal cavity, the remaining hernia site is 
repaired with interrupted fascial sutures. It may be desirable to place prosthetic mate
rial in the sublay position under the muscle and external to the peritoneum to ensure 
an adequate repair for large hernia defects. Finally, the abdominal wound is closed, and 
the new stoma is matured at the skin level: with a 2.5 em spigot for ileostomy and flush 
for colostomy. 

An alternative to the use of a midline wound is possible with large parastomal 
hernias. The initial incision is around the stoma to free the bowel from the skin and 
hernia sac. With this technique, the hernia defect is used to gain access to take down 
the abdominal wall adhesions and accomplish the necessary bowel mobilization. The 
new stomal site can also be created using the hernia opening and a midline incision is 
avoided. After delivery the bowel through the new stomal opening, the hernia is repaired 
as described above; ultimately the stoma is matured (Fig. 44.3). 
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Figur• 44.3 Open relocation 
technique. 

Figure 44.4 Open onlay technique 
latter reduction of Hernia). 

The Open Onlay Procedure 

Open Relocation Technique 

... ...... . · . . . . · ...... .. · 

A large semicircular incision is made at an appropriate distance from the stoma, and 
'With adequate exposure, the subcutaneous tissues are dissected free from the fascia. 
The hernia sac is identified, the contents are reduced, and the peritoneum is closed. 
The edges of the fascial defect can then be re-approximated 'With interrupted sutures 
after which the repair is reinforced 'With a prosthetic material, which is wrapped around 
the subcutaneous portion of the colon, and sutured into place. Some surgeons place 
closed suction drains in the subcutaneous position exiting the skin outside of where 
the stomal appliance adhares to the skin (Fig. 44.4). 

Open Onlay Technique 
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The Underlay Reptir 
The ostomy site is initially covered with a protective barrier to avoid contamination of 
the field, and then a laparotomy is performed using a length of the existing midline 
incision away from the stoma just adequate to approach the hernia defect. The hernia 
sac and its contents are then identifted, and reduced into the peritoneum, after which 
the edges of the fascial defects are gently re-approximated Wling interrupted sutme 
technique. The sublay procedure is then performed with the utilization of a prosthetic 
material. It is important that it be cut so that it can surround the colon, and extend at 
least 5 em past the edge of the abdominal wall defect The mesh can be sutured in place 
with interrupted or running technique, and then the abdominal cavity can be closed in 
a routine fashion. 

Specitl Considerations 
Because the direct facial technique has a recurrence rate of approximately 68o/o, this 
technique has been recently abandoned, and considered by most to be only of historical 
significance. Clinical trials have shown that stoma relocation provides better clinical 
results than the direct fascial repair technique. The sublay and/or onlay procedure with 
prosthetic material has proven to provide the best statistical results. The utilization of 
prosthetic material has been associated with complications inherent with utilization of 
a foreign body. Multiple smgical experiences have been reported utilizing mesh materi
als including absorbable, nonabsorbable, partly absorbable, and acellular collagen matrix 
meshes. Although composite meshes are presently available, most recent authors cham
pioned the Wle of biological meshes. 

Postoperative Management 

Routine postoperative care includes orogastric tube removal prior to extubation in the 
operating room. Bladder catheter removal is dependent upon the patient's anesthetic 
requirements in the postoperative period. Re-institution of diet is usually held until 
fl.atWI has passed through the stoma, but is clinician dependent. A visit from the stomal 
nurse is a productive clinical tool prior to the patient's discharge. 

_) COMPLICATIONS 

Infection is of major concern with the opened technique, because the case is considered 
"contaminated." Thus, care always mWit be taken to isolate any stomal contents from 
its surrounding tissues. Infection and potential hernia recurrence are the main unde
sired outcomes. 

3 RESULTS 

After relocation the risk of recurrent parastomal hernia at new sites is at least as high 
as after the primary enterostomy; recurrence rates range from 24--86%. Parastomal her
nia repair with prosthetic mesh is reported to produce lower recurrence rates when 
compared to relocation or direct suture repair of the stoma where at the present time, 
large randomized studies are not available (3,5,6). 

~ CONCLUSIONS 

Parastomal hernia repair represents a major surgical challenge presenting in up to 50o/o 
of patients receiving a colostomy. There are several nonlaparoscopic techniques that 
have been attempted for repair. Significant recurrence rates are associated with reloca
tion of the stoma and direct suture repair of the fascia. Lower recurrence rates have 
been reported with prosthetic material repairs, but more studies of randomized trials 
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with longer term follow-up will be necessary to identify which prosthetic material 
repair will ultimately be defined as the gold standard. 
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45 Parastomal Hernia: 
Underlay Technique 
David E. Beck 

~ INDICATIONS/CONTRAINDICATIONS 

Paraatomal hernia is one of the more common complications of an ostomy (1). Indica
tions for repair include bowel obstruction, incarceration, or enlargement of the hernia 
to the point where it interferes with maintenance of an appliance and/or if. the hernia 
is unsightly. Laparoscopic repair is suitable when the patient's stoma is appropriately 
sited, the patient lacks a history of extensive adhesions, and their hernia is not too lBige. 
Large parastomal hernias are often more appropriately repaired with an open technique. 
Obtaining good results with underlay mesh usually requires a mesh with at least a 3-6 em 
overlap of the mesh beyond the edges of the hernia. This goal is difficult to achieve 
laparoscopically in patients having large hernias. Another relative contraindication to 
a laparoscopic approach is the need for an associated open procedure. Both ileostomies 
and colostomies are suitable for laparoscopic procedures and several techniques of 
repair have been described (2-6). This chapter will discuss the underlay technique. A 
similar procedure using an open technique was described by Sugarbaker in 1980 (7). 
The technique eliminates some of the technical and physiologic problems associated 
with a "key hole" technique of mesh placement. 

~ PREOPERATIVE PLANNING 
'----------

Preoperative Prep a ration 

Standard bowel preparation is not mandatory. However, because the empty colon intra
operatively handles better than the stool filled colon, it is the author's preference to 
have patients who can tolerate a preparation, ingest a limited isotonic lavage prep (one
fourth to half gallon of a polyethylene glycol solution). Patients are instructed to take 
only clear liquids the day prior to surgery. Oral antibiotics are not prescribed but stand
ard intravenous broad-spectrum antibiotics are given within 1 hour of skin incision; 
deep vein prophylaxis is also ordered. Informed consent should always include the 
potential for conversion to an open procedul'8 and for stoma relocation. 

455 
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Figur• 45.1 Positioning and port 
placement for laparoscopic 
assistBd colostomy. 

(9 SURGERY 

Patient Positioning and Preparation 
After induction of general endotracheal anesthesia, an orogastric tube and indwelling 
urinary bladder catheter are placed. The patient is then placed in modified lithotomy 
position with the thighs even with the hips and pressure points appropriately padded. 
One or both arms may be adducted to facilitate securing the patient for the extremes of 
positioning used during laparoscopy. If only one arm is adducted, it should be on the 
side opposite the side of the hernia and stoma. The patient is then secured to the table, 
usually with tape. If one or both arms are kept out the tapa is placed in a "cross your 
heart" manner. The skin is prepped with antiseptic solution and draping is done in a 
fashion to provide for lateral exposure for ports, especially on the side opposite the 
hernia and stoma. One author (Muysoms) has suggested covering the abdominal wall 
with an adhesive drape to limit potential contamination of the mesh (2). 

Instrument/Monitor Positioning 
The primary surgeon usually stands on the patient's side opposite the stoma or between 
the patient's legs (Fig. 45.1). The primary monitor is placed on the patient's side that 
contains the stoma near the laval of their hip. A secondary monitor can be placed at 
the patient's shoulder or at an alternate site viewable by the assistant or surgical techni
cian. InsuJllation tubing, suction tubing, cautery power cord, laparoscopy camera 'Wir
ing, and a laparoscope light cord are brought off the patient's side. A 10 mm laparoscope 
with a 30-degreelens is preferred. 

Part Selection and Placement 
A 10/11 mm port is placed using an open (modified Hasson) technique in the left 
lateral abdomen on the side opposite the ostomy and hernia. Laparoscopic inspection 
of the peritoneal cavity is performed looking for unsuspected pathology and identifies 
the patient with dense extensive adhesions that would make a laparoscopic approach 
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problematic. U the abdomen is suitable, additional ports are placed under laparoscopic 
visualization at the locations described in Figure 45.1. Unless a quality 5 mm camera 
and mesh fixation devise (tacker) are available, one of the ports needs to be at least 10 
mm in diameter. The exact port placement will vary depending on adhesions and the 
location and size of the hernia. In general, ports are placed a hand's width apart and 
on the side of the abdomen opposite the hernia (Fig. 45.1-left sided stoma). If the 
stoma is located on the right side of the abdomen, the port placement locations are 
reversed. 

Operative Technique 

Division of Adhesions and Reduction of Hamia 
Adhesions to the anterior abdominal wall are divided with sharp dissection and trac
tion. This step can often be tedious and has the potential for bowel injury, especially 
true if previous repairs have employed mash. Extensive dense adhesions may require 
conversion to an open technique. Bowel loops are gently reduced from the hernia using 
traction and earful division of adhesions. Alternate energy sources may be helpful for 
soma vascular adhesions, but are not a substitute for careful dissection. When the entire 
bowel has bean reduced, the bowel leading to the stoma will remain; the peritoneal sac 
is left in place. The underlay technique requires that the bowel has adequate laxity to 
allow the bowel to track. between the mash and abdominal wall. Reduction of the her
nia will usually provide adequate laxity. Additional mobilization of the bowel may be 
necessary to allow adequate lateralization of the bowel. The ostomy bowel is retracted 
and delivered intra-abdominally, to reduce any prolapse. The ostomy bowel is then 
pulled to the lateral or superior edge of the hernia defect. The bowel serosa can be 
sutured to the peritoneum with absorbable sutures at the edge of the defect. The abdom
inal wall is also inspected for additional hernias that need repair. 

A piece of mesh is selected that will cover the hernia defect with a 5 em overlap. 
It is often helpful to compare the mesh on the outer abdominal wall To minimize the 
risk of contamination, the mesh should not touch the stoma itself and contact with the 
skin should be avoided. Several types of mesh have been used, including nonabsorb
abla, absorbable, partly absorbable, and acellular collagen matrix meshes. 

If peripheral tacking sutures are to be used, they are placed at the edges of the mesh. 
The mesh is then tightly rolled and inserted through one of the larger trocars into the 
abdomen. Hera it is unrolled and moved toward the stoma and hernia and oriented. After 
orienting the mesh, the traction sutures are extracted with a "suture passer" technique 
through small separate skin incisions. The sutures are tied down to the anterior abdom
inal fascia, creating transabdominal fixation. Authors have used a variable number of 
these traction/fixation suturas ranging from one suture every 5 em to just four sutures. 
As tacking devices have improved, the number of traction/fixation sutures has been 
reduced or eliminated such that the author currently uses four sutures. After the sutures 
are secured, a mechanical fixation device (e.g., SorbaFixTM [Davol Inc, Warwick., UK] or 
ProTackTM [Covidien, Mansfield, MA, USA]) is used to place "tackers" at the margin of 
the mesh and along the bowel tract and edge of the fascial defect. Care is taken to pro
duce appropriate tension on the mash and to avoid putting the tackers into the ostomy 
bowel or mesentery. Enough laxity is provided for the ostomy bowel to exit the mash. 
After mesh fixation, the bowel is again inspected to exclude any unsuspected injury or 
bowel compression (Figs. 45.2, 45.3). 

POSTOPERATIVE MANAGEMENT 

The orogastric tube is removed prior to extubation. The Foley catheter is removed 
later in the day or the next morning. Patients are supported with intravenous fluids 
and offered liquids when they are hungry. Solid food is started after flatus is passed 
from the stoma. Pain management is usually provided by patient controlled analgesia 
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Figur• 45.2 Fixation af mesh in a 
laparoscopic hernia repair. 

Figur• 45.3 Intra-abdominal view 
of hernia repair. 
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~ COMPLICATIONS 

Early complications include unsuspected bowel injury, infection, or obstruction of 
the colon. Longer term complications include hernia recurrence, bowel erosion, and 
rarely pain. 

3 RESULTS 

A number of small series have bean published with short follow-ups. Recurrences have 
been reported in 7 out of 72 patients (8-12). A laparoscopic technique is not feasible 
in all patients and in one study 15% of 55 procedures had to be converted to an open 
operation (11). In two studies of 59 patients, bowel injury occW1'8d in 22% of patients 
(8,11). In another study of 47 patients in which polytelrafluorethylane (ePTFE) mesh 
was used, infection resulted in mesh removal in 9% of patients (11). 

~ CONCLUSIONS 

Parastomal hernia repair is feasible as well as safe. Increasing experience and rand
omized controlled trials will be needed to define the optimal technique of repair. Until 
such information is available, laparoscopic repair with an underlay technique is a via
ble option in selected patients. 
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46 Parastomal Hernia: 
Laparoscopic 
Sugarbaker Repair 
Brent D. Matthews and Arthur L. Rawlings 

~ INDICATIONS 
------- ---------------------------------

Indications far Repair 
The indications for repair of a parastomal hernia are pain, persistent dermatitis from 
leakage of a poorly fitting stoma appliance, obstruction, strangulation, and poor cosme
sis. Laparoscopic repair can be considered unless the patient has minimal working 
space from a large inci.sional or parastomal hernia, has abdominal distention due to 
intestinal obstruction, is in extremis from intestinal strangulation, or cannot tolerate 
pneumoperitoneum due to premorbid medical conditions. Relocation instead of repair 
should be considered if the stoma was poorly located the first time or is compromised 
due to a mesenteric volvulus or intestinal strangulation. 

~ PREOPERATIVE PLANNING 

Patienbl with a colostomy or an ileal conduit may be considered for preoperative bowel 
preparation, although such preparation is not always necessary. They, along with 
patients with an ileostomy, can usually just be placed on a clear liquid diet for a few 
days before surgery. 

The operation is performed under general anesthesia with endotracheal intubation. 
A single dose of an appropriate preoperative antibiotic is given. Sequential compression 
devices are placed and a Foley catheter is inserted unless the patient has an ileal con
duit. An orogastric tube is inserted for gastric decompmssion. The patient is positioned 
supine with arms tucked and padded. Colostomies and ileostomies are over sewn with 
a 2-0 silk suture and covered with a clear, occlusive bandage. Urinary stomas have a 
16 French Foley catheter inserted, the balloon is gently inflated, and it is draped off 
with a clear, occlusive bandage. The abdomen is prepped with Chloraprep or Betadine 
solution and an laban occlusive drape is placed over the whole abdomen. 

4&1 
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Port Placement 

The initial ports are placed contralateral to the stoma site. A cutdown technique to estab
lish access and pneumoperitoneum utilizing "S" retractors is excellent .for gaining expo
sure sequentially to each fascial layer through the skin incision. The fascia is elevated 
and opened between two pediatric Kocher clamps. The initial entry point is usually on 
the contralateral upper abdomen. A 10-mm trocar is inserted and a pneumoperitoneum 
of 15 mm Hg is obtained. The abdomen is inspected with a 30-degree 10 mm scope for 
injury to any intraabdominal structures and is assessed for adhesions. '1\vo 5-mm ports 
are placed under direct visualization ipsilateral to the initial 10-mm. port as far laterally 
as reasonably possible. One is usually about the level of the umbilicus while the other 
one is about 5-7 em lower. Some adhesions may need to be taken down prior to inserting 
any of the additional ports to create worldng space in the abdomen. 

G SURGERY 

Once the three ports are placed, careful adhesiolysis and reduction of the hernia begins. 
This maneuver is performed sharply with very judicious, if any, use of electrocautery 
or ultrasonic energy. This step can be the most tedious and time-consuming part of the 
operation as great care must be taken to avoid an enterotomy. Multiple reinspections of 
the operative field and intestine during and after adhesiolysis are mandatory. Loops of 
incarcerated bowel must be distinguished from the loop of bowel ending in the ostomy. 
The bowel mesentery must be preserved. An ostomy with a compromised blood supply 
will not serve the patient well. The stoma mesentery can also help serve as a guiding 
structure while trying to sort out multiple small intestinal loops incarcerated into a 
large hernia defect The hernia contents must be reduced, but there is no need to excise 
the hernia sac itself. The afferent limb of the stoma is mobilized to allow for lateraliza
tion of the stoma limb as required for the Sugarbaker technique. 

After the hernia contents are reduced, the facial defect is measured. There are a few 
techniques available. A spinal needle is placed through the abdominal wall perpen
dicular to the edge of the defect and marked on the abdominal wall. After all edges of 
the defect are marked, the size of the defect is measured after the abdomen is deflated 
so as not to overestimate its size. One can also cut a plastic rular lengthwise and intro
duce it into the abdomen through the 10-mm trocar. This can be held up against the 
defect for measurement. This is handy when the defect is small, but is impractical if 
the defect is larger than the length of the ruler. Finally, a piece of cord tape or suture 
can be stretched across the defect intracorporally, withdrawn, and measured extracor
porally. Regardless of the approach, m accurate measurement in the vertical and hori
zontial axes is essential to a good repair. 

A dual-sided expanded polytetrafluoroethylene (ePTFE) mesh (Dual-Mesh, W.L. 
Gore, Flagstaff, AZ) is appropriately sized to cover the stoma as well as 5 em beyond 
the facial defect. This dual-sided microporous mesh prevents erosion of the biomaterial 
into the afferent limb of the stoma as it tunnels laterally against the abdominal wall. The 
orientation is marked on the mesh to facilitate orientation intracorporally. Sutures are 
placed on the four sides of the mesh while keeping in mind the path the bowel will take 
as it exits the mesh laterally. Prior to inserting the mesh, two 5-mm. trocars are placed 
ipsilateral to the stoma under direct visualization. These ports are used to view the mesh 
and as working ports for placing tacks along the medial edge of the mesh. 

The camera is switched to an ipsilateral port with a 30-degree 5-mm scope. A lock
ing grasper is introduced into the abdomen through an ipsilateral 5-mm port and the 
tip is directed out of the abdomen through the 10-mm contralateral port. The mesh is 
rolled, the 10-mm port is removed, and the mesh is pulled into the abdomen through 
the10-mm trocar site with the locking grasper. Although some have expressed concern 
with contaminating the mesh by pulling it through the skin incision, we have not found 
this fear to be supported. The camera is replaced with the 10-mm. scope through the 
10-mm. port The mesh is unrolled and oriented correctly in the abdomen. 
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A full 5 em overlap beyond the defined edges of the fascia is assured by intrac
orporeal measurement. A helpful approach is to pass a spinal needle through the 
abdominal wall at the edge of the facial defect and to perform the intracorporeal 
measurement with a bowel grasper. The authors' bowel graspers open to 4 em and 
have a 4.5 em bare area that allows intraabdominal horizontal and vertical measure
ment. Typically, the superior stitch location is measured and placed; a suture passer 
is inserted transabdominally through a small stab incision at the appropriate loca
tion. Each suture is pulled through the stab incision. Care is given to obtain a 1 em 
purchase on the fascia with the stitch. The lateral stitch is measured and placed next 
in a similar manner. These two stitches are tied in place. The inferior and medial 
stitches are not measured. Instead, the mesh is elevated to the abdominal wall and 
placed on tension with a grasper. The suture passage through the fascia is determined 
with a spinal needle. A stab incision is made at that location and the suture passer 
is used to retrieve the sutures. These stitches are pulled through the abdominal wall 
and tied. 

Spiral tacks ara deployed at 1 em intervals around the edge of the mesh except 
where the bowel exits the mesh laterally. A second row of tacb is deployed 3 em from 
the edge of the mesh in a "double crown" technique as well as a row on each side of 
the bowel as it exits the mesh. One of the keys of a good repair is having a properly 
sized tunnel for the bowel. In order to better assess the size of the tunnel, the intraab
dominal pressure is reduced to 8 mm Hg. This maneuver relieves some of the tension 
on the abdominal wall while still giving enough space to place the tacks on each side 
of the bowel as it exits the mesh. Finally, transabdominal 1-0 Prolene sutures are 
placed every 4 em around the circumference of the mesh. A spinal needle is used to 
identify the location of each suture, which is placed through the mesh with a suture 
passer. 

The abdomen is inspected one last time for hemostasis and enterotomies. The abdo
men is deflated and the trocar sites are closed in normal fashion. 

POSTOPERATIVE MANAGEMENT 

Patients are usually admitted to the floor unless there are other compelling reasons for 
a monitored care bed. Orders include ambulation as soon as possible, patient-controlled 
analgesic, prophylaxis against deep venous thrombosis, and antiemetics. There is no 
routine use of a nasogastric tube or of postoperative antibiotics. Diet is started as soon 
as there is evidence of return of bowel function. Patients are released from the hospital 
when they are tolerating a diet, have their pain controlled with oral analgesics, and 
demonstrate a functioning ostomy, typically on postoperative day 4. 

Obstruction 
One of the technical challenges of the modified Sugarbaker repair is in sizing the tunnel 
for the loop of bowel leading to the ostomy. The mash is placed when the abdomen is 
distended making accurate sizing d:iffi.cult Too large of a tunnel provides space for a 
loop of bowel to insinuate itself into the defect and become obstructed between the 
mesh and the abdominal wall. Too small of a tunnel can actually obstruct the bowel 
leading to the ostomy. Both of these can prasent the surgeon with a diagnostic challenge 
postoperatively. Does the patient have a postoperative ileus or an obstruction from the 
mesh? The latter requires immediate surgical revision while the former can be managed 
conservatively. When faced with this dilemma, placing a digit in the stoma to evaluate 
the tunnel aperture and/or aCT scan can be extremely helpful in deciding on patient 
management 
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Recommended Readings 

Infection 

Infection of port sites can generally be treated with local opening, draining, and pack
ing. Antibiotics are advised if there is extensive cellulitis. Infected mesh generally can
not be treated conservatively, especially ePTFE. Although drainage by interventional 
radiology and a long course of antibiotics can be attempted to salvage the repair, one 
must be prep8I'8d to return to the operating room and explant the mesh if that fails. 

Enterotomy 

If the enterotomy is detected at the time of the operation, it is repaired laparoscopically or 
in an open fashion depending on its extent and the skill of the surgeon. Our practice would 
be to repair the enterotomy, complete the lysis of adhesions and hernia reduction, and 
repair the hernia at a later date. The adhesions are much less at the second laparoscopic 
procedure and the repair can be performed safely. If there is the misfortune that the enter
otomy is missed at the time of the operation, the patient requires an urgent return to the 
operating room where the mesh is removed, the enterotomy is repaired, and the hernia is 
fixed with a biological mesh, in a primary fashion, or left to be repaired at a later date. 

Fistula formation caused by erosion of mesh or tacks into adherent loops of bowel 
is a severe, late complication to this procedure. The editors have been the recipients of 
these patients, in whom mesh removal and bowel resection are required. Even with 
good patient selection and perfect technique, one may experience this complication and 
need to remove the mash and resect the bowel. 

Recurrence 

There is scant literature on the repair of pa.rastomal hernia reCUlT8Ilces after a laparo
scopic repair. Our experience is limited to three patients. All patients had undergone a 
laparoscopic parastomal repair with a keyholed mesh. The parastomal hernia repair 
recurred due to a separation of the mesh along the keyhole slit. Zacharalds et al. (1) 
reported on one case where a ravisional repair was dona 3 months after the primary 
laparoscopic repair. At the revision, the original mesh was noted to have migrated into 
the hernia defect This was one of four repairs done by this group and was the only mesh 
placed with spiral tacks and no b:ansfascial sutures. At the repair, the original mash was 
not removed. An appropriately sized Dual-Mesh was placed over the existing mesh and 
defect in a lreyhole fashion. There was no statement about long-term follow-up. 

~ CONCLUSION 

Pa.rastomal hernias are a frequent complication. Thera are several open and lapa.ro
scopic repairs available. Unfortunately, there are no large randomized controlled trials 
comparing the various techniques and no one method has clearly become the standard 
for repair. AB small case series of lapa.roscopic repairs accumulate in the literature, the 
trend has recently been toward a modified Sugamaker repair with ePTFE mash. This is 
the repair that we described here which the authors will continue to use until more 
convincing scientific evidence directs them otherwise. 
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47 Open Hartmann's 
Reversal 
Roberta L. Muldoon 

Introduction 
The majority of dise88es of the colon can be managed with a single-stage procedure. 
There are, however, still circumstances in which the operating surgeon is concerned 
about performing a primary anastomosis after having completed a segmental resection 
of the left colon, and feels that stool diversion is in the best interest of the patient 
Severe inflammation or gross contamination of the abdominal cavity may preclude 
primary anastomosis. The most common scenarios in which Hartmann's procedures are 
performed are cancer and perforated diverticulitis with abdominal sepsis. A Hartmann's 
procedure leaves the patient with an end colostomy as well 88 a rectal stump. Ideally, 
over time the inflammation or primary condition resolves, and Hartmann's reversal or 
colostomy takedown can be considered. This procedure is known for its high morbidity, 
so caution should be exercised in preparing for this procedure. 

~ INDICATIONS/CONTRAINDICATIONS 

A number of factors should be kept in mind when deciding to proceed with Hartmann's 
reversal. These factors will impact the likelihood of a patient having a complication 
either during or after the procedure. By optimizing the condition of the patient, one 
may be able to decrease the morbidity associated with this procedure. 

Ths timing of the reversal h88 bean examined, but there is no clear consensus as to 
when it is appropriate to proceed. Aydin et al. studied 121 patients who underwent suc
cessful Hartmann's reversal. They found that patients undergoing reversal at 4 months after 
the primary procedure ware 2.5 times more libly to have a surgical complication when 
compared with those who had the reversal done within 4 months of the primary procedure. 
Those patients who underwent reversal at 8 months after the primary procedure were 5.5 
times morelibly to have a surgical complication when compared with patients who had 
reversal within the 4-month window (1). This finding suggests that closure within 4 months 
is the safest time to proceed. Pearce et al. reviewed 145 patients who underwent Hart
mann's reversal and found that 6 out of 12 patients (socro) who underwent reversal in under 
3 months from the time of the primary surgery su.ffered an anastomotic leak. 1\venty-aight 
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patients underwent ravena! between 3 and 6 months after their initial surgery. Of these, 
seven patients (25%) suffered an anastomotic leak. Forty patients had their reversal after 
6 months from the original sw:gery, and all healed well without evidence of leak (2). This 
paper suggests that a waiting period of 6 months is the safest for the patient. When Keck. 
et al. reviewed their data of 111 Harlmann's reversals, they found no difference in morbid
ity, mortality, or complication rates between those patients who had their takedown early 
(before 15 weeb) or late (after 15 weeb). They did find that patients whose reversals were 
done early did have longer hospitalizations, and that the operations were perceived by the 
surgeon as being more difficult (3). It is important to note that none of these papers spe
cifically looked at the severity or complexity of the original operation. This status would 
clearly affect the recovery time of the patients and would clearly have an effect on the ease 
and success of the reversal procedure. 

It is generally accepted that early reversal (<3 months) may lead to complications 
secondary to adhesions and residual inflammation still present from the inciting proc
ess and the original surgery. This can lead to mora difficult, prolonged surgeries, with 
increased blood loss and prolonged hospitalization. On the other end of the spectrum., 
it is thought that waiting too long may lead to difficulty in mobilizing and anastomos
ing the rectal stump, which decreases in size over time due to lack of use. It is impor
tant when reviewing this literature to consider the effect of the original operation on 
the outcome. None of these papers specifically evaluated at the complexity or indication 
for the original operation. Perhaps the increase in complications that is sometimes seen 
with waiting may be a reflection of the difO.culty of the original operation, the severity 
of the disease process, patient comorbidities, and a prolonged recovery time from a 
difficult original surgery, rather than a reflection of just the passage of time. 

The decision as to the appropriate timing of the reversal needs to be made on an indi
vidual basis. First and foremost, the patient must be in overall good condition with recov
ery from the primary surgery and able to undergo a second operation. Consideration of the 
original disease process, the operative intervention itself, as well as how the recuperation 
progressed will be a helpful information in planning when to proceed with the reversal. 
Ideally, the patients should be at or close to their premorbid state with regard to ambulation, 
nutrition, and overall strength. If they needed to be placed on steroids for treatment of their 
disease process, these should be weaned if possible prior to colostomy takedown. The 
initial inciting event should have resolved, and enough time given to have resolution of 
ths inflammatory process. Finally, there should be no sign of ongoing infection, which 
could lead to an increased risk of wound infection or in1ra-abdominal abscess formation. 

~ PREOPERATIVE PLANNING 

Preoperative evaluation includes assessment of the remaining colon as well as the rec
tal stump. The colon should be endoscopically evaluated to exclude cancer or other 
possible pathology of the colon. The rectal stump should also be viewed. This exclude 
associated rectal pathology, as well as to give an indication as to the length of the rec
tal stump. Knowledge of the length can be helpful in determining where to look for the 
proximal end in a pelvis that may have a significant amount of scar tissue present. It 
is very helpful also to review the operative nota of the primary surgery, especially if 
you did not perform the original operation. Knowing, for example, that the bowel was 
tacked to the anterior abdominal wall or that a stitch had been placed at the proximal 
end of the bowel can be a valuable information. It is also helpful to know where the 
proximal and of the bowel might be located, so that it is not injured either with entry 
into the abdominal cavity or while lysing pelvic adhesions. 

Patients should undergo a full bowel preparation prior to the surgery. If inspissated 
mucus is found at the time of endoscopic evaluation of the rectum, then enemas per 
rectum can be given to clear this prior to the surgery. Lastly, the need for the use of 
ureteral stents should be considered. Although the use of stents does not eliminate the 
risk of ureteral injury, it has been shown to improve early detection, which is associated 
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with decreased morbidity associated with this complication (4). The decision to use 
stents is based, in part, on the severity of the disease at the original operation as well 
as the d:ifticulty of the primary operation. The time interval between the two surgeries, 
the patient's history of prior operations, and the patients' body habits should also be 
considered when making this decision. 

(g SURGERY 

Technique 

The patient should be positioned in the mod:ified lithotomy position. Deep venous 
thrombosis prophylaxis should be administered as well as a dose of preoperative anti
biotics. A bladder catheter should be inserted and stents placed at this time if desired. 
The stoma can be sutured closed to minimize any contamination during the case. The 
stoma is than covered with sterile gauze to collect any fluid that might leak out from 
the stoma, and then the entire abdomen covered with an antimicrobial adhesive cover
ing. After the abdomen is prepped and draped in the usual sterile manner, lower mid
line incision is made. Upon entering the abdomen, care should be taken to avoid injury 
of small-bowel loops that may be adherent to the anterior abdominal wall. All adhe
sions in and around the stoma should be carefully divided so that there is clear visu
alization of the distal colon exiting the anterior abdominal walL Once the distal colon 
is circumferentially freed at the fascial level, the bowel can be divided. A GIA stapler 
is positioned just beneath the anterior abdominal wall with the intention of preserving 
as much of the bowel length as possible (Fig. 47.1). Once the colon is divided, it is 
usually easier to complete the remainder of the adhesiolysis. A retractor system can 
now be put into place. It is important to assess which vessels were divided at the primary 
operation and which vessels are still intact. This knowledge will be important, not only 
in assessing the remaining colon's blood supply, but may also play a key role in the 
mobility of the colon reaching down to the proximal and of the rectum. The small bowel 
needs to be freed out of the pelvis and packed into the upper abdomen. The distal colon 

GIA stapling de~ 

Figur• 47.1 Abdominal wall with 
colostomy in placa. Stapler 
aligned just beneath abdominal 
wall ready to fire. 
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can also usually be temporarily packed into the upper abdomen. It is the editor's prefer
ence to first mobilize the stoma, and resect and close the proximal segment usually over 
a circular stapler anvil prior to reopening the laparotomy incision. 

With good visualization of the pelvis, the rectal stump can be identified and mobi
lized. If at the original surgery the rectal stump was long and sutured to the anterior or 
lateral wall, the localization is usually fairly straightforward. More often though, the 
case is that the rectal stump is shorter and has retracted into the pelvis with reperito
nealization, making location more challenging. If it is difficult, the following maneuvers 
can be helpful. Air can be gently insufflated with a rigid proctoscope to help identify 
the rectum. The rectal sizers can also be used to stent the rectum, thus giving some 
direction as to its location and boundaries. The rigid proctoscope can also be inserted 
and advanced under direct visualization to help identify the most proximal end. The 
amount of mobilization necessarily depends on the length of the rectum, the type of 
anastomosis planned (stapled vs. hand-sewn), and the angulation of the rectum. If the 
rectum is straight, only the most proximal end needs to be mobilized ensuring that the 
edges are cleared for a "clean" anastomosis. If, however, the rectum has folded back on 
itself or has significant angulation present and you are planning a stapled anastomosis, 
then further mobilization will be necessary for safe insertion of the stapler from below. 
It is imperative that the rectum be adequately dissected free from bladder in the male 
and from the vagina in the female. It is sometimes difficult to assess the exact plane 
between the rectum and the vagina. In this case, it is often helpful to place either a 
finger or the rectal sizers in the vagina. The vagina can then be retracted anteriorly, 
which can assist in developing the plane between these two structures. 

Once the rectum has been mobilized it must be assessed for suitability for anasto
mosis. The original etiology needs to be contemplated, and adequacy of the primary 
resection assessed. At times, in the setting of acute perforated diverticulitis, the perfo
rated and most diseased portion of the colon is resected leaving behind a portion of the 
sigmoid colon down in the pelvis. In this setting, the distal portion of sigmoid needs 
to be resected, so the anastomosis is performed to the top of the true rectum. Likewise, 
if the pathology had revealed cancer with inadequate margins, addition resection might 
be merited. Once the rectum is assessed and ready for anastomosis, the distal colon 
needs to be assessed and prepared for anastomosis. The proximal colon must be anas
tomosed to the rectum and not to the distal sigmoid colon. 

The proximal colon should be assessed for suitability for anastomosis. The distal 
margin should have healthy tissue with a good blood supply. It should reach down to 
the pelvis without any tension. Toward this end the splenic flexure should be mobilized 
by medially retracting the colon and incising along the white line of Toldt. The plane 
between the colon mesentery and the retroperitoneum should be identified and devel
oped medially and superiorly toward the splenic flexure. The splenocolic ligaments are 
divided. With difficult splenic flexures, it is sometimes beneficial to approach the flexure 
from medial to lateral. In this case, the omentum is retracted superiorly and the transverse 
colon inferiorly. The omentum is dissected from the transverse colon, thus allowing entry 
into the lesser sac. This plane can then be developed toward the splenic flexure until it 
is completely mobilized. If after mobilization of the splenic flexure there still seems to 
be undue tension when the colon is assessed for anastomosis, then the blood vessels 
should be assessed. The inferior mesenteric artery and vein should be divided if they 
were not divided during the original operation. Care must be taken when taking these 
vessels that the marginal artery is preserved since this will be the blood supply to the 
distal colon. 

Once adequate length and viability have been attained, the anastomosis can be 
performed (Fig. 47.2). The anastomosis can be undertaken with either a stapling tech
nique or suture. Docherty et al. performed a prospective randomized trial comparing 
hand-sewn anastomoses to stapled anastomoses. They found that though there was a 
significantly higher rate of radiologic leak noted in the hand-sewn group, there was no 
difference in clinical anastomotic leak rates, morbidity, or mortality when comparing 
the two different methods (5). The hand-sewn technique can be challenging when per
formed deep in the pelvis. The authors and the editors prefer a stapled anastomosis. 
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Figur• 47.2 Colon aligned with stapler in place. 

The distal end of the colon is prepared first by clearing any excess fat from the 
distal 1 em, which may interfere with clear visualization of the colon or with the anas
tomosis. Towels should be placed around the bowel to maintain the sterility of the field. 
A purse-string stitch is then placed at the distal end of the colon. A permanent mono
filament stitch on a straight needle is then passed through the purse-string instrument 
after which the staple line is then excised. The purse-string device is than removed and 
the anvil to the stapler is than placed into the lumen of the bowel. The purse string is 
then tightened around the anvil. Care should be taken to make sure that there is a cuff 
of bowel present and that the purse string does not leave any gaps around the anvil 
(Fig. 47 .3A). The distal and of the bowel with the anvil should be carefully examined 
to ensure that there are no diverticulum present, which could cause problems with the 
anastomosis and that there is minimal fat or additional tissue that may potentially 
interfere with the staple line. Alternatively, the double-stapled technique may be 
employed using the original rectal stump staple line. However, great care must be taken 
to ensure that all distal sigmoid are resected during the original operation. 

The circular end-to-and anastomotic (EEA) stapler is then inserted into the rectum and 
carefully advanced to the proximal end of the rectum. If resistance is encountered, the 
stapler should be removed and either the dilators can be passed or the rectum can be endo
scopically visualized. Excessive force should not be utilized in an attempt to advance the 
stapler, because such force can result in tearing of the rectal wall. Most of the time the 
problem will be that the stapler is caught on a valve and simple dilation with the sizers 
will correct this problem. The stapler can then be reinserted and carefully advanced to the 
proximal and of the colon. Care should be taken to make sure that the stapler has reached 
the proximal end and that the rectum is lying flat over the stapler mechanism. The spike 
is then deployed, aiming to have it come out either just above or just below the middle of 
the staple line. Once the spike is fully deployed, the anvil is attached, making sure that the 
colon has not been twisted. It is imperative that no adjacent tissue is caught in the stapler. 
In the female, it is imperative that the vagina be separated from the rectum and retracted 
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Figur• 47.3 A. Stapler closed and fired. B. Anastomosis 
removal of stapler. 

so as not to be incorporated into the staple line to avoid the complication of a rectovaginal 
or colovaginal fistula. Onw the entire circumferanw of the anastomosis is cl981'9d, the 
stapler is then closed and fired (Fig. 47.3B). The stapler is the opened, rotated, and gently 
removed. The tissue from the stapler should be removed and examined to see if complete 
rings are present Lack of complete rings could signify a problem with the anastomosis. 

The anastomosis is assessed for leaks by gently clamping the colon with a noncrush
ing bowel clamp above the anastomosis. Saline is instilled into the pelvis so that the 
anastomosis is submerged. An endoscope is inserted into the rectum and air is gently 
insuftlated until the colon is dilated. The anastomosis should be assessed for escaping 
air bubbles. If none is seen, the air can be removed from the colon and the saline can 
be removed from the pelvis. If bubbles are seen, it signifies a leak at the anastomosis, 
which will require repair or takedown and re-creation of the anastomosis. 

After completion of the anastomosis, the abdomen is closed and the end of the 
stoma excised. Prior to closing the midline wound, the stoma site should be checked 
to make sure that there are no adhesions on small bowel, which might still be attached 
to this portion of the bowel It is also helpful to free this small remaining piece of bowel 
from the fascia prior to closing, since this will assist in ease of removal from the exte
rior approach once the abdomen has been closed. The midline fascia and skin are then 
closed and a dressing placed. 

The remaining small portion of bowel and the stoma can be removed. A circular 
incision is made at the mucocutaneous junction. This incision is then taken down 
separating the small remnant of bowel from the subcutaneous tissue and the fascia. 
Once the bowel is removed, the fascia is closed. The wound is irrigated. The stoma site 
is partially closed by placing a 3-0 absorbable monofilament purse string at the dermal 
level. A small Penrose drain is placed in the center of this wound as the purse string 
is tied down. A dressing is placed over this wound. 

POSTOPERATIVE MANAGEMENT 

The bladder catheter is generally removed the morning after sw:ge:ry unless the anastomo
sis is deep in the pelvis. The patients are allowed clear liquids until the time that they have 
some bowel function at which time they are advanced to a low-residue diet. The Penrose 
drain from the stoma site is removed when the patient is discharged from the hospital. A 
clean dJ:y dressing is placed over the stoma site and this is allowed to granulate closed. 



Chapter Open Hartmann's Reversal 

~ COMPLICATIONS 

Overall mortality for this procedure ranges from Oo/o to 3.7% and, as would be expected, 
is related to age (2 ,3,6-9). Salem et al. noted that their overall mortality rate was 0.4%. 
In young patients the mortality rate was extremely low; however, this rate increased to 
2.6% in patients older than 77 years (10). 

The Hartmann's reversal procedure has a known high morbidity rate that ranges 
from 25% to 48.5% (1,3,7-9,11). These complications should be seriously considered 
in the first place, when one is deciding to do the Hartmann's procedure. These risks 
need to be weighed against the benefits of doing this procedure. The most common 
complications associated with this procedure are wound infections. The rate ranges 
from 12.9% up to 21% (6,9,11). Careful attention to detail can lower the risk of this 
complication. The second most common complication seen with this procedure is ileus, 
which can occur up to 18% of the time (11). Anastomotic leak can also occur and has 
been found to range from 3.3% to 4cro, and is comparable to other procedures with 
colonic anastomosis (1,3,8). Other complications associated with colostomy takedown 
are bleeding, dehiscence, rectovaginal fistula (3.7%), stricture formation (3.7%), pneu
monia (5%), urinary tract infection (3%), and hernia formation either at the midline 
incision or at the stoma site (2,11). Schmeizer et al. analyzed their data and found that 
the only predictive risk factor for postoperative morbidity was hypoalbuminemia (9). 

~ RESULTS 
It is important to realize that a large number of patients who have a Hartmann's proce
dure will never have their stoma taken down. It has been shown that only 54-59% of 
patients have a reversal performed (1,2,7 ,10,12). Younger patients are more likely to 
have their stomas taken down, as are male patients (13). The disease process that 
required the stoma in the first place does play a role in the likelihood of having the 
stoma taken down. Mealy at al. noted that patients who had a stoma created secondary 
to diverticulitis were much more likely to have their stoma reversed than those that 
had a stoma creased secondary to cancer, 84.6% versus 48.3%, respectively (7). Age 
also plays a role in the likelihood of reversal. Salem et al. looked at those patients who 
had a colostomy creased secondary to diverticulitis. Eighty percent of patients younger 
than 50 years had their stoma reversed compared to only 30cro of those who were older 
than 77 years (10). 

One must also consider those patients who have reversal attempted but the proce
dure is not successful, and the patient is left with a permanent colostomy. Boland at al. 
reviewed 39 Hartmann's reversals. They found that 10 patients (26%) had stomas at the 
time of discharge from their reversal operation. Of these patients, three were intended 
to be permanent and seven were temporary. Of these seven temporary stomas, three 
were closed, three were pending closure at the completion of the study, and one was a 
failure of the anastomosis and became a permanent stoma. Based on these numbers, 
they had a 10% failure rate at reversal of the Hartmann's procedure (11). Mealy at al. 
also reviewed their data with regard to this issue. They found that 11.2% (8 out of 71) 
of the patients who underwent attempted colostomy reversal had additional stomas 
created. Of these eight patients, two patients eventually had their stomas reversed for 
an overall failure rate of 8.4% (7). These failures also have to be added to the already 
large group that never comes to attempted Hartmann's reversal. 

Considerations 
Because of the high morbidity rate, as well as the high rate of patients who never 
undergo colostomy reversal, it is important to consider options at the initial operation 
to avoid this circumstance if possible. There are certainly instances where sound sur
gical judgment dictates that the best option for the patient is to have a Hartmann's 

473 



474 Part XIII Hartmann's Reversal 

procedure. Another option to consider is primary anastomosis and diverting loop ileos
tomy. Patients with a diverting loop ileostomy are five times more likely to have their 
stomas reversed compared to those patients with a colostomy (12). Ileostomy tabdown 
is an easier procedure with a shorter operative time, making it an attractive option. Bell 
et al. compared complications associated with colostomy reversal to those associated 
with ileostomy reversal. They found that the overall morbidity from a Hartmann's 
reversal was 55% compared to 20% for an ileostomy reversal. Of these complications, 
20% required operative intervention for the colostomy reversal group, whereas only 5% 
required operative intervention for the ileostomy reversal group (14). 

~ CONCLUSION 
Hartmann's reversal is a procedure known to have a high morbidity rate. All options 
should be considered at the time of the initial operation, carefully weighing the risks 
and benefits of the Hartmann's procedure. There will still be cases where the Hartmann's 
procedure is the safest option for the patient In this case, thoughtful consideration needs 
to be given to the ideal time for colostomy closure. The difficulty of the initial opera
tion, severity of disease, the patient's recuperation period, and comorbidities all play 
an important role in deciding when to proceed. Finally, careful attention to detail dur
ing the procedure can minimize complication from this procedure. 
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48 Laparoscopic 
Colostomy Reversal 
Floriano Marchetti and Abdullah AI Haddad 

In 1923, Henry Hartmann introduced the concept of colonic resection and diversion for 
the treatment of cancers of the distal colon (1). Since that time, this operation has been 
employed to treat a variety of conditions, mainly of the left colon such as complicated 
diverticulitis with peritonitis, trauma, obstructing or perforated neoplasms of the left 
colon or rectum, as well as volvulus or ischemia. 

While this procedure has proven effective in reducing mortality in such conditions, 
the reversal of the end colostomy remains a major surgical procedure associated with 
significant surgical morbidity up to 50--60%, and mortality as high as 5-10% (2-5). 

Furthermore, this operation is burdened by a usually lengthy hospital stay and 
prolonged convalescence with significant socioeconomical cost. 

Once laparoscopy was introduced to colon and rectal surgery, it was only natural 
to try to use a minimally invasive approach also for this operation with the goal of 
reducing morbidity, mortality, and especially hospital stay and convalescence. 

In fact, early results were encouraging. In one of the earliest reports of laparoscopic 
colostomy reversal, Sosa et al. found that laparoscopic-assisted Hartmann's reversal 
results in comparable morbidity, but may be associated with shorter hospital stay when 
compared to laparotomy (6). 

Since then, laparoscopic colostomy reversal has been evaluated in many studies, 
which have indicated this approach to be safe and have shown results not only compara
ble to the open technique, but also, in some cases, superior, particularly in terms of time 
to recovery (7). Rosen et al. in 2006 reported the advantage of laparoscopic Hartmann's 
reversal in the way of a shorter hospitalization and shorter time to bowel function (4). 

Many authors have reported the advantages of laparoscopic colostomy reversal in 
terms of lower morbidity. A recent meta-analysis of 12 studies (8) comparing open (OHR) 
versus laparoscopic Hartmann reversal (LHR) found the following in the LHR group: 

Overall morbidity was lower (mean 12.2% LHR vs. 20.3o/o OHR). Complications 
included, wound infection (10.8o/o vs. 14.2%), anastomotic leakage (1.2% vs. 5.1%), 
and cardiopulmonary complications (3.6% vs. 6.9%). 
Length of hospital was shorter (mean 6.9, range 3-11 vs. 10.7 days, range 3-18 days). 
Rate of reoperation was lower (3.6% vs. 6.9%). 

However, it should be noted that to date, the available studies are all retrospective 
series with small numbers of patients (7-71 patients). Therefore, the impact of selection 
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bias in these results remains to be determined. Furthermore, the statistical power of 
such studies is objectively limited. 

On the other hand, um is a technically demanding operation with a steep learning 
curve and conversion rates are as high as 22o/o (8). Khaikin et al. reported that laparo
scopic colostomy reversal was technically challenging, and required more operative 
time than did open technique (9). 

However, despite these limitations, in the hands of experienced laparoscopic sur
geons, laparoscopic HR. appears safe and associated with a reasonably low conversion 
rate. Furthermore, it is possible that newer prospective studies will confirm the rela
tively low morbidity rate, shorter hospital stay, and earlier return to bowel function. In 
fact, with the expansion and further development of minimally invasive surgery, mor
bidity and conversion rates may be reduced further. The advantage of smaller incisions, 
decreased postoperative pain, shorter recovery time, and early return to normal activity 
have been well described (1~14). 

~ INDICATIONS/CONTRAINDICATIONS 

Depending on the original surgical indication for the stoma and if the disease process 
has been resolved, the stoma can be reversed. 

Indications 

All Hartmann's resections conducted on the left colon are amenable to a laparoscopic 
reversal attempt Complicated diverticulitis remains the most frequent indication to a 
Hartmann procedure, followed by obstructed or perforated left-sided colon cancer. 
Trauma, volvulus, and ischemia are less frequent indications. 

A laparoscopic approach may also be attempted for patients with long Hartmann's 
pouches such as after segmental transverse colectomies or right colectomies with end 
ileostomies. 

It is possible to speculate that patients who have undergone Hartmann operations 
performed laparoscopically are the ideal candidates for subsequent laparoscopic HR. 
However, most colorectal surgeons will have to manage patients who underwent open 
resections and were possibly operated in emergency by other surgeons. If the patient 
was operated elsewhere or by another surgeon, the operative note should be reviewed. 

• Use of adhesion barriers: it is possible that such patients will present with less adhe
sions and, therefore, be better candidates for laparoscopic reversal. Although the real 
advantages remain controversial the use of such materials has been shown to be ben
eficial in decreasing postoperative adhesion formation. 

• The presence of markers on the stapled end of the rectum: the identification of the 
rectal stump can be challenging. The presence of nonabsorbable suture near the staple 
line aids in the identification of the rectum. In several series, the inability to identify 
the rectal stump was one of the most frequent reasons for conversion (4,6,9,15,16). In 
one series, this was the reason for seven of the eight conversions (7). 

• The length of rectum or recto-sigmoid stump: a longer stump is usually more promptly 
identified both at laparoscopy and at laparotomy. 

• The presence of an intact superior rectal artery may help to prevent the recoil of the 
rectum in the pelvis. 

• The presence of the uterus in female patients: the rectum may retract behind the uterus 
and form with it dense adhesions, which will render the dissection more complicated. 

Contraindications 

Contraindications of stoma reversal include the following: 

• Patient preference 
• Unresolved disease process such as carcinomatosis, persistent inflammation, or 

ischemia 
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• Incontinence or expectation of incontinence 
• Distal obstruction 
• The presence of medical conditions and comorbidities, which may also be contrain

dications to open surgery. 

Cantraindications to Laparoscopic Hartmann's Reversal 

• Technically unfeasible cases such as abdomens with extensive adhesions, or in pres
ence of extensive radiation changes. 

• Hostile anatomy: the rectal stump or the ureter is not identified with certainty. 

~ PREOPERATIVE PLANNING 

Since most of these patients underwent emergency surgery without any preoperative 
screening, most surgeons prefer to evaluate the colon prior to the colostomy reversal by 
either colonoscopy or barium enema. In our practice, if a patient is 50 or older, or if 
he/she has incraased risk factors for colorectal cancer, the prafeiTed option is a colon
oscopy through the stoma and a flexible sigmoidoscopy of the rectal stump. We also 
obtain a contrast study with wateNoluble contrast to assess two important parameters 
such as the length and the shape of the rectal stump and the level of the splenic nexure. 
Younger patients without risk factors for colorectal cancer may undergo only the con
trast study with hydro-soluble contrast 

If the index procedure was done for cancer, a complete staging workup should be 
done to assess recurrent or metastatic cancer. Computed tomography as well as a cer
cinoembryonic antigen (CEA) would serve well for this. PET/CT scan should be reserved 
when CT scan findings are unclear. 

Patients are instructed to fast for the night prior to surgery. The issue of mechani· 
cal bowel preparation remains controversial. Multiple reports have now questioned the 
benefits of such practice. A recent Cochrane database review of 13 randomized studies 
involving 4,7'77 patients concluded that there is no statistically significant evidence to 
prove that patients benefit from bowel preparation (17). However, our preference is to 
perform a mechanical bowel preparation the day before surgery and two phosphate 
enemas on the morning of surgery. The rationale is to allow an easier manipulation of 
the bowel during the laparoscopic handling of the colon, which could be rendered 
quite di.flicult in the presence of varying amounts of hard stool In addition, the pres
ence of stool in the rectal stump would be a problem when an end-to-end or a side
to-end colorectal anastomosis is performed with the circular stapler or the anvil 
advanced through the rectum. Therefore, two phosphate enemas of the rectal stump 
should be given to the patient prior to surgery, particularly if no endoscopic examina
tion of the stump has been performed prior to surgery. Furthermore, all our patients 
undergoing a colorectal anastomosis with a circular stapler introduced per rectum also 
undergo a rectal lavage at the time of surgery, using a large bore Pezzer drain, saline, 
and Betadine. 

Intravenous antibiotics should be given within 1 hour of the incision and oral anti· 
biotics preparation is not often used. However, all our patients receive oral Metronida
zole and Neomycin the day prior to the surgery. 

&l SURGERY 

Surgery and Technique 
There are different types of colostomies depending on the indication for diversion and 
the surgeon's preference, such as end and loop colostomies. However, in this chapter, 
we will review the laparoscopic techniques for reversal of end colostomies typical of 
Hartmann's operations. 
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There are three different approaches to a laparoscopic reversal of colostomy: 

Laparoscopic Hartmann's reversal 
Hand-assisted Hartmann's reversal 
Single-port incision Hartmann's reversal 

Laparoscopic Hartmann's Reversal 
After general endotracheal anesthesia is induced and a bladder catheter is placed, the 
patient will be placed in lithotomy position using Allen stirrups (Allen Medical Sys
tems; Hill-Rom Holdings, Inc., Batesville, Indiana) ensuring easy access to the anus. 
(Pitfall: a patient not properly positioned at the edge of the table will preclude access 
to the anus when introducing the circular stapler for the anastomosis.) Thus, it is cru
cial that the patient is well secured to the bed, not only for obvious safety reasons, but 
also because the steep Trendelenburg position often necessary for laparoscopic cases 
may lead to major cephalad shifting of the body. The consequence is that the buttocks 
may shift over the table, and, therefore, render transanal access quite difficult. 

Both arms have to be tucked along the sides of the patient to ensure that adequate 
padding and protection are provided. In the rare cases that the anesthesiologists require 
access to one arm, the left arm can be left out given the need for tilting the bed toward 
the right side when the stoma is on the left side. 

Next, as discussed above, the patient needs to be secured to the bed, given the 
extreme positions the bed will assume during the operation (steep Trendelenburg and 
tilt). This maneuver is usually accomplished with a beanbag. However, our preference 
is to use multiple strips of 3" cloth adhesive tape to strap the patient to the bed. The 
skin of chest, breasts on female patients will have to be protected with towels and pads 
as necessary. Particular care needs to be taken to pad the arms to avoid compression of 
the radial nerve with subsequent risks of wrist drop. The patient is then prepped and 
draped in sterile fashion. 

For the typical Hartmann reversal, where the colostomy is usually on the left side, 
the operation is conducted with the surgeon and assistant standing on the right of the 
patient with the monitor on the left side. The nurse stands in between the legs of the 
patient or on the right side of the patient as well. 

The initial port placement depends on patient factors and surgeons preferences. As 
suggested by Rosen et al. (4), in presence of a midline scar extending to the epigastrium 
the first port should be placed at the level of the colostomy, which should therefore be 
taken down. Alternatively, a Hasson open technique could be used to place the initial 
port in the right upper quadrant (6,9). In presence of a lower midline incision a 5- or 
10-mm port could be placed above the upper extent of the midline incision (6,18), or 
in the right upper quadrant. 

In our practice, the operation starts usually by circumferentially mobilizing the 
stoma with preservation of the mesentery. The colon is then trimmed to healthy tissue. 
A purse-string device or a purse-string suture is used before the insertion of the anvil 
of the end-to-end anastomosis (EEA) stapling device in the colon. The purse-string is 
then closed and tied and the colon then dropped back into the abdomen. A 12-mm 
trocar is inserted through the colostomy site for pneumoperitoneum and secured at the 
fascia either by running a purse-string on the fascia and the rectus muscle or by placing 
figure-of-eight sutures on the fascia to ensure a good seal around the port. 

Prior to inserting the remaining ports, the abdominal cavity should be carefully 
inspected. The pneumoperitoneum helps separate the intra-abdominal structures and 
place the adhesions under tension allowing for visualization of the right side of the 
abdomen. If the visualization across the midline of the abdomen is satisfactory, then 
we proceed to place the other ports in the right upper quadrant and in the right iliac 
fossa. Obviously, the presence, the extension, and the locations of the adhesions with 
the anterior abdominal wall will affect the positioning of the other trocars. The camera 
can be carefully used to take down some of these adhesions in order to free space for 
the port insertion. However, in case visualization is completely obstructed by the adhe
sions, one alternative is to place one or more ports on the left side where it is safe, to 
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same time more fragile after months of fecal diversion. One should avoid, at all costs, 
forcing the stapler through this resistance. While an intraperitoneal tear of the rectum 
could be repaired, an extraperitoneal injury to the rectum could have disastrous conse
quences especially if overlooked at the time of surgery. 

It is beneficial to free the rectum of secondary adhesions with the pelvic walls that 
formed as a consequence of the previous inflammation and surgery. At times, this 
maneuver helps. More frequently, however, the use of progressive sizers or Hegar dila
tors is necessary. Once again, we recommend the use of a rigid proctoscope prior to 
using any of these tools that will be pushed blindly against the rectal walls. In the worst 
cases, where the stapler cannot reach the top of the rectal stump, the spike is pushed 
through the rectal wall distal and anterior to the staple line resulting in an end-to-side 
anastomosis. A small blind pouch of the rectum will be usually well tolerated. How
ever, if a larger pouch is left behind, this will have to be resected by firing another load 
of the endoscopic linear stapler. 

An end-to-end colorectal anastomosis is then undertaken with direct vision by 
deploying the trocar through the top of the rectal stump. It is very important to 
deploy the trocar completely through the rectum to ensure a watertight closure of the 
stapler. Furthermore, it is important to ensure that the spike is not accidentally pulled 
back into the rectum, since this could lead to two separate openings on the rectal top, 
thus increasing the chances of a leak, if one of the openings falls outside the anasto
mosis area. 

The anvil in the descending colon is held using endoscopic Babcock. (Tip: some 
surgeons find helpful to place the camera in the right iliac fossa port to facilitate the 
connection of the anvil with the spike.) After securing the anvil to the spike, and prior 
to closing the stapler, one should ensure that the colon is not rotated. The stapler is 
then closed under direct vision ensuring that no surrounding structure such as ureter, 
bladder, gonadal vessels, hypogastric nerves, and in some cases, vagina are not acciden
tally grasped and pulled into the anastomosis. 

The EEA device is then fired and carefully removed. The completeness of the two 
donuts is verified. The anastomosis is then tested: the colon is clamped with a bowel 
clamp proximal to the staple line and saline is placed in the pelvis to submerge the 
anastomosis. The rectum is then insufflated either with a rigid proctoscope or using an 
Asepto syringe. The absence of air bubbling from the anastomosis will confirm a good 
seal. If air bubbles are seen, one should first locate the area or areas of leak, and then 
perform a repair instantly using endo-stitch devices or freehand suturing. 

Hand-assisted Hartmann's Reversal 
The use of the surgeon's trained hand during this particularly challenging operation 
may facilitate the successful completion of laparoscopy by reducing the technical dif
ficulty of the operation. In fact, this could additionally expedite the case, therefore, 
avoiding excessive operating time while possibly maintaining the benefits of a smaller 
incision. It is also conceivable that in cases which are particularly intricate laparo
scopically, converting to a hand-assisted technique might avoid to proceed to a full 
laparotomy. The use of hand-assisted laparoscopy in Hartmann reversal may also be 
seen as a bridge to full laparoscopic cases by providing a tactile feedback during the 
learning curve of advanced laparoscopic colorectal surgery. Conversely, one might argue 
that using a blunt dissection in a limited, fibrotic space during Hartmann reversal could 
lead to excessive bleeding. In addition, the recommended minimal 7 -em incision neces
sary to accommodate a hand (for 711~ glove) compares poorly to the fascial defect left 
by the previous colostomy, which should be limited to 2-3 em (18). 

In 2000, Lucarini et al. described the hand-assisted Hartmann reversal by using the 
Dexterity® Pneumo Sleeve™ (20). Today, the procedure can be more simply performed 
by using the GelPort (Applied Medical). 

Similarly to the laparoscopic reversal, the operation begins by mobilizing the colos
tomy. This is done by extending the incision transversely for about 7 em. The descend
ing colon is completely mobilized and brought into the operative field. The anvil is 
placed within the colon, secured, and then returned into the abdomen; the GelPort is 
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The rectal stump is subsequently mobilized in the same manner as described above. 
If a remnant sigmoid colon needs to be resected, an Endo GIA can be used to resect the 
remnant and the specimen is extracted through the single port. The colorectal anasto
mosis is then carried out in the same fashion as described above. 

POSTOPERATIVE MANAGEMENT 

In our practice, the patient is usually placed on a fast track regimen, which includes 
removal of tha orogaslric or tha nasogaslric tuba at tha and of surgery and placing tha 
patient on a clear liquid diet the day of surgery or on postoperative day 1. The patient 
is oHered a solid diet on postoperative day 2, and the bladder catheter is removed on 
postoperative day 1: drains are not routinely used. The exception is represented by 
extensive pelvic dissection of the rectum, potentially associated with mora bleeding. 
DVT prophylaxis is always implemented until discharge. 

In our practice, the patient is discharged home when tolerating a solid diet and 
after a bowel movement However, it is becoming more common among coloractal sur
geons to discharge tha patient evan without a bowel movement if ha/sha tolerates a 
solid diet and is passing flatus . 

. .) COMPLICATIONS 

Wound infection was found to ba one of the most common complications of laparoscopic 
HR. (10.8%). Early complications include also anesthesia and cardiopulmonary compli
cations. These are followed by other common postoperative complications such as anas
tomotic leak, abscess, postoperative bleeding, and prolonged postoperative ileus. 

Two meta-analyses available in the literature did show a benefit in terms of com
plications in the Lim group (8,22). Both reviews showed a lower rate of perioperative 
complications, and a shorter postoperative stay. Van de Wall et al. found an overall 
morbidity rata of 12.2% in LHR versus 20.3% in OHR (16). In this review, the decrease 
in complication rate was mainly found for wound infection (mean 10.8o/o vs. 14.2%), 
anastomotic leakage (mean 1.2% vs. 5.1%), and cardiopulmonary complications (mean 
3.6% vs. 6.9%). In addition, a lower incidence of reoparation was found in um versus 
OHR (mean 3.6% vs. 6.9%). However, the other meta-analysis by Siddiqui at al. found 
no difference in infection rates, ileus, and leak rates. Conversely, this review found a 
statistically significant reduction in blood loss in the LHR (P < 0.001). 

Lata complications are adhesions, small-bowel obstruction, and stricture. No sig
nificant data is available to show any difference in terms of incidence of late complica
tions between Lim and mm. 

3~ RESULTS 

Basad on tha data available it appears that laparoscopic Hartmann's reversal is safe and 
results in fewer complications and shorter hospital stays compared with open reversal. 
The operation is obviously burdened by a considerable technical complexity. Conversion 
rates of up to 22%, and a limited number of sarias available in the literature reflect this 
(8). In addition, thasa sarles tend to comprise a limited number of patients. Therefore, 
selection biases may have had a role in the results presented in these series. Van de Wall 
found, for example, that patients treated with LHR were slightly younger (55 vs. 61), 
tended to have different indications for tha original surgeries, and had a shorter mean 
interval between the Hartmann procedure and its reversal, compared to those who 
underwent OHR (8). In this analysis, 12 series comprising a total of 396 patients in the 
um group versus 5,853 patients in tha OHR ware reviewed. 

In a mora recent meta-analysis by Siddiqui at al. (22), eight studies ware included in 
the final analysis and reviewed, with a total of 450 patients. There were only 193 patients 
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49 Hand-Assisted 
Hartmann's Reversal 
David E. Rivadeneira and Thomas E. Read 

~ INDICATIONS/CONTRAINDICATIONS 

Indication 

The benefits of laparoscopic techniques in colon and rectal surgery have been axten
sively reported and include a reduction in hospital stay, postoperative pain, and nar
cotic requirements with improvements in gastrointestinal function. A reduction in 
postoperative convalescence, improved cosmesis, reduction in postoperative wound 
complications, and decrease in adhesion formation have also been reported as advan
tages of laparoscopic approach (1-5). 

Often the largest incision in laparoscopic colon and rectal procedures is usually 
dictated by the size of the specimen being removed, or the extraction site. In straight 
laparoscopic or laparoscopic-assisted methods, the extraction site, which often measures 
from 3 to 10 em is often performed after a substantial amount of time and effort, has 
been expended in identifying vital structures, dissecting soft tissue planes, isolation and 
ligation of mesenteric vessels, and transaction of bowel wall. Often this approach seems 
counter-intuitive, in that a surgeon would spend a significant amount of time and efiort 
to perform a minimally invasive laparoscopic colon and/or rectal resection and then at 
the end of the case to create a much larger incision for an extraction sits in order to 
complete the procedure. Excluded from this discussion are those surgeons who perform 
laparoscopic colon and rectal resections via a transrectal or transvaginal extraction site. 
The utility and adoption of these natural ori.6.ce extraction sites are still in progress and 
will need some time to mature. 

Hand-assisted laparoscopic surgery (HALS) is a method in which the surgeon is 
able to place an entire hand at times during the operation into the abdomen through a 
specially designed hand-assisted device or port while maintaining pneumoperitoneum. 
The benefit of HALS is that the extraction site can be used from the outset of the 
operation and will allow the return of tactile sensation, improved spatial relationships, 
allows for rapid exploration of the abdomen, enabling palpation of intra-abdominal organs 
and masses, offers excellent assistance with retraction and nontraumatic retraction of 
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tissue planes, and blunt finger dissection. Introduction of the hand-assisted method can 
assist in dealing with a hostile abdomen with inflammatory processes or patients with 
extensive adhesions; in addition, it can allow for rapid control of hemorrhage and may 
overall allow laparoscopic completion of a procedure that otherwise would be con
verted (6-14). 

The most common indication for a laparoscopic approach to the restoration of 
intestinal continuity is colostomy takedown and construction of coloproctostomy fol
lowing sigmoid colectomy for complicated diverticular disease or "Hartmann reversal." 
The hand-assisted laparoscopic method can be an ideal approach in certain patients 
undergoing a Hartman's reversal (15). During the operation the colostomy site on the 
abdominal wall can be used as the entrance site for the hand-assisted laparoscopic 
device, in addition a substantial amount of adhesiolysis and mobilization can often be 
performed through the stoma incision, facilitating the entire procedure. Often a paras
tomal hernia is present which makes the placement of a hand through the incision 
much easier. The hand-assisted method can aid in blunt dissection and mobilization 
of the descending colon and splenic flexure in anticipation for a colorectal anastomo
sis. Mobilization of the stoma itself prior to establishing laparoscopic access also allows 
for the surgeon to assess intraperitoneal conditions and make a decision on whether 
laparoscopy is appropriate or not If the laparoscopic equipment is kept unopened in 
the operating theatre prior to this assessment, cost savings can be realized in patients 
who require formal laparotomy, in that laparoscopy is never utilized and thus no con
version occurs. This is a similar concept to the "Peek Port" method that has been 
described for patients with complex colorectal disease who are contemplated for lapar
oscopic colectomy (16). 

V PREOPERATIVE PLANNING 

Patients undergoing a hand-assisted Hartman's reversal should undergo all the neces
sary preoperative preparations that most patients undergoing open or laparoscopic 
methods. These include the following: 

• Preoperative imaging studies, which may include cr scans of the abdomen and pelvis 
• Retrograde contrast studies through the rectum and colostomy site 
• Colonoscopy if clinically indicated 

These studies should indicate to the surgeons the length and quality of the rectal/ 
Hartman's stump and position of the splenic flexure. Prior to embarking on a laparo
scopic reversal of a Hartmann's procedure performed for diverticular disease, the sur
geon should consider that it may be necessary to resect the retained sigmoid colon and 
mobilize the splenic flexure to allow soft descending colon to reach easily into the pel
vis for a colorectal anastomosis. Preoperative evaluation of the colon and distal rectal 
stump with endoscopy and/or contrast enema will help the surgeon plan the operative 
procedure and exclude alternative diagnoses. In addition, patients should undergo 
proper mechanical bowel preparation and DVT and antibiotic prophylaxis. 

(;} SURGERY 

Positioning 

Patients are positioned on an alecbic bed in the modified IJ.oyd-Da.visllithotmn.y position, or 
in the supine position on a split leg table. A proctosigmoidoscopy is performed to assess 
the rectal stump and to provide a wash-out of any retained stool or mucus. After the 
abdomen is prepped with chlora.prep or betadine, a lSige sheet of antibiotic-impregnated 
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adhesive draped (Ioban) is placed over the entire abdomen with a folded 4 x 4 gauze 
over the colostomy site. This will allow for minimal cross contamination to other areas 
of the abdominal wall. Laparoscopic monitors are placed to the right and left side of 
the patient. The use of standard bowel graspers, dissectors, sheers/scissors, and 
energy-based devices will be used during the procedure as in other laparoscopic 
procedures. 

Technique 
There are several approaches to a hand-assisted reversal of a Hartman's procedure. The 
one that makes the most sense and we recommend is using the colostomy site as the 
hand-assisted assess area. The colostomy is dissected away from the mucocutaneous 
junction, with an incision that extends both medially and laterally around the colos
tomy for several centimeters. Detaching the colon from the subcutaneous tissue is often 
a fairly unencumbered dissection due to the high incidence of a paracolostomy hernia. 
Entrance into the abdomen and placement of the hand through the hand-assisted device 
is often aided by the presence of a parastomal hernia and its fascial separation. Direct 
visualization into the abdomen can be performed very well from the incision and local 
adhesions can be dealt with effectively, particularly those intimate with a previous 
midline incision from the initial operation. Once the colostomy has been detached from 
the abdominal wall and the colon resected to a healthy segment, it is then prepared 
with a purse-string suture and placement of the anvil part of the stapling device and 
returned into the abdomen. The hand-assisted device or port is placed into the colos
tomy site incision and pneumoperitoneum is achieved. The addition of one to three 
5-mm trocars are placed in the right lateral abdomen and suprapubic area, and will be 
used for the laparoscope/camera and the laparoscopic instruments. The surgeon can 
approach the operation from a position in between the legs and place the right hand 
through the hand-assisted device and use the left hand with a laparoscopic dissector 
or energy-based device through the right-sided trocars. The assistant can stand on the 
patient's right side and can hold the camera through a trocar on that side. Conversely, 
the surgeon can stand on the patient's right side and reach over to the hand device with 
either hand and dissect through trocars on the right side or suprapubic area with the 
remaining hand. 

Once dissection of the left/descending colon and splenic flexure is performed, the 
rectal or Hartman's stump is identified and prepared. At times, it may be necessary to 
remove partial or complete remnant sigmoid colon which can be achieved expediently 
and safely with the hand-assisted method. The surgeon stands on the patients left hand 
side and can insert the right hand through the device grasp the sigmoid colon or rectal 
stump. Additional dissection can be undertaken with the right hand with laparoscopic 
instruments through the trocars on the right side. The specimen is extracted through the 
hand port. A standard stapled anastomosis is created with a circular stapler. 

POSTOPERATIVE MANAGEMENT 

The postoperative management of patients undergoing a hand-assisted reversal of a 
colostomy should follow the same protocols as those undergoing open or straight lapar
oscopic methods. 

_.) COMPLICATIONS 

To our knowledge there are no intrinsic complications attributed to the hand-assisted 
approach. Postoperative complication will mirror those as performed in open or lapar· 
oscopic methods. 
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3~ RESULTS 

Although thera is extensive data in regards to hand-assistad laparoscopic colon and 
rectal operations, there is a paucity of data specifically dealing with hand-assisted meth
ods in this procedure. Currently, there does not exist any prospective, randomized 
studies looking at the laparoscopic versus hand-assisted methods in Hartman's revers
als. Anecdotally, both authors have used a hand-assisted approach on many patients 
undergoing Hartmann's reversal with very positive outcomes. 
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50 Abdominal Surgery 
for Rectal Prolapse 
Laurence R. Sands 

Introduction 
Rectal prolapse remains a relatively rare colorectal problem that is seen more often in 
women than in men. It has been aasociated with a lack of fixity of the rectum to the 
sacrum, a deep rectovaginal or rectovesical pouch, poor lateral rectal attachments, and 
a weakened pelvic floor musculature (1). 

Rectal prolapse is a completely benign disease process. However, it often causes 
significant disability and anxiety to those affected. Many chronically affected patients 
simply achieve spontaneous reduction of the prolapse; however, other individuals 
require daily manual reduction. In addition, some patients may present with incarcera
tion of the prolapse that may require emergent surgical repair. Long term complications 
from prolapse may also result in anal sphincter laxity, which may result in varying 
degrees of fecal incontinence. 

One of the more contentious debates in colon and rectal surgery arises from the 
proper way by which to repair rectal prolapse. There have been numerous procedures 
described to surgically fix this problem, which must make both the patient and surgeon 
wary that no one has ever found the perfect operation for this condition. This situation 
is in part due to the fact that there is a general lack of consensus on the etiology of 
rectal prolapse. As such each operation is designed to address a particular aspect of the 
theorized to cause rectal prolapse. 

The debate generally focuses on either abdominal or perineal repairs. The 
abdominal procedures will be the focus of this chapter. The baaic premise behind 
all of these approaches is to lift the rectum and fixate it to the sacrum. This manou
vre may be combined with resection of a portion of redundant sigmoid colon as 
well. 

INDICATIONS AND CONTRAINDICATIONS 

The indications for surgery for rectal prolapse are quite simple: the mere existence of 
prolapse is an indication for repair since there is no non-surgical remedy for this problem. 
Therefore the most important aapect for the surgeon is to be certain of the diagnosis prior 
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figur• 5111 Full thickness rectal 
prolapse. 

to attempting repair. The most commonly confused diagnosis that may resemble full 
thickness rectal prolapse is severe hemorrhoidal disease. In fact, at many institutions the 
emergency room physicians commonly refer to prolapsing internal hemorrhoids as rec
tal prolapse. It 1'8quires a more experienced clinician to determine the difference between 
these two entities because the therapies for each condition are quite different. 

First the history may lend itself to establishing the diagnosis. The chronicity, the 
timing of the prolapse (whether it occurs spontaneously or with a bowel movement), 
and the degree of prolapse about which the patient complains may allow the physician 
to distinguish between the two entities. A detailed history of stool control and constipa
tion, if any, should also be elicited. 

Physical examination is confirmatory as the appearance of full thickness 1'8ctal 
prolapse is often very obvious and distinct from hemorrhoidal disease (Fig. 50.1). 

It often has characteristic concentric rings as opposed to the wedge shaped abnor
malities associated with prolapsing hemorrhoids (Fig. 50.2). Rectal prolapse may not be 
visible on initial examination of the patient and it may requil'& the patient squatting on 
the toilet to reproduce the prolapse. This assessment should be part of the physical 
exam if the prolapse is not immediately obvious. In addition, one should assess sphinc
ter tone and whether the anus appears patulous at the time of the physical exam, often 
a sign of chronicity of the condition. 

The reasons not to repair prolapse may vary, but may be as simple as the patient 
not wishing to have the surgery or the patient being too ill with many comorbidities 

figur• 5112 Incarcerated grade 
four hermorrhoids. 
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making the patient a prohibitively high operative risk. As this condition is more often 
found in the aging population, more conservative surgical approaches may be consid
ered in view of the inability for these sicker patients to tolerate a major surgical proce
dure. As such these patients traditionally undergo a perineal procedure for prolapse. 
Abdominal procedures for prolapse have been preferred by many surgeons due to their 
durability, low recurrence rates, and correction of many of the anatomic deficiencies 
that may have caused the prolapse in the first place. 

~ PREOPERATIVE PLANNING 

The essential element in planning for surgery includes deciding on the proper 
approach to repair the prolapse. A recent review of the Cochrane Database relating to 
rectal prolapse makes this decision even more di.flicult. A detailed review of the lit
erature in this database found 12 randomized controlled trials relating to rectal pro
lapse surgery: one trial compared abdominal with perineal approaches for surgery, 
three trials compared different fixation methods, three trials reviewed division of 
lateral ligaments, one trial compared techniques of rectosigmoid resection, two trials 
compared laparoscopic with open surgery, and two trials compared resection with no 
resection and rectopaxy. The reviewers concluded that there were insufficient data to 
determine whether abdominal or perineal approaches for rectal superior. They found 
no differences in the various techniques used for rectopexy but did see lower recur
rence rates with division of the lateral ligaments but with increased incidences of 
constipation. Lower constipation rates were noted in those who underwent segmental 
resection. In addition, laparoscopic cases had fewer complications and shorter hos
pital stays (2). 

One study attempted to demonstrate a clinical exam that may help determine 
whether a patient should undergo abdominal or perineal repair of the prolapse. These 
authors describe a "hook test" based on rectal examination to decide whether patients 
have a low-type of prolapse or a high type. They claim that better results may be 
obtained with a perineal procedure for low type prolapses (3). 

A single surgeon experience over 21 years evaluated and compared those patients 
with external rectal prolapse who underwent either transperineal or transabdominal 
repair of the prolapse. He found that those patients undergoing an abdominal procedure 
had a significantly lower recurrence rate, an improved incontinence score, but a higher 
constipation rate. He concluded that one must consider the alternatives in repair and 
tailor them to the individual patient based on the presenting patient's overall degree of 
fitness and functional disorders (4). 

As previously mentioned, if the patient is younger and generally fit, an abdominal 
procedure is ideal. Once this decision has been made, one must then choose which 
abdominal procedure to actually perform. A basic list of the procedures includes: 

• Sigmoid resection and rectopaxy with or without the use of the laparoscope 
• Ractopexy alone with or without the use of the laparoscope 

In addition, the rectopexy may be done in many different ways including the use of 
straight nonabsorbable suture material or the use of prosthetic products such as a mesh. 
Others have advocated simply mobilizing the rectum in the presacral space and allowing 
natural scar tissue to form, thereby preventing recurrence of the prolapse. 

The decision to combine colon resection with rectopexy is made prior to surgery. 
This decision is often made based on the patient's history and preoperative physiologic 
studies. Patients with fecal incontinence or constipation are often evaluated preopera
tively with anal manometry and colonic transit studies. Those with severe constipation 
are generally offered concomitant segmental colon resection while those with inconti
nence, diarrhea, or normal function may be safely offered rectopexy without sigmoid 
resection (5). 

Rectal mobilization should be preoperatively planned as well since many surgeons 
differ in their approach of mobilizing the rectum. While many surgeons perform a 
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posterior mobilization, many others oppose this approach for fear of injuring presacral 
nerves and veins and leaving the patients with sexual and urinary complications. Some 
surgeons divide the lateral ligaments while others leave them intact Still others prefer 
to mobilize the rectum circumferentially to lift the rectum as high as possible out of 
the pelvis. 

As in every case of abdominal surgery, the patient should be deemed medically fit 
to undergo the procedure, and the patients should receive both antibiotic prophylaxis 
to cover gram-negative organisms and anaerobes as well as prophylaxis to prevent deep 
vein thrombosis. 

The planning steps for this procedure may be summarized as follows: 

• Careful history and physical examination 
• Fecal incontinence score 
• Assess for signs and symptoms of constipation 
• If constipation is present then perform anorectal physiologic studies and colonic 

transit study: 
• Assess sphincter tone 
• Preoperative clearance and surgical risk assessment 
• Decide on abdominal versus perineal procedure 
• Abdominal procedures 

• Open resection with rectopexy 
• Open rectopexy {no suture, suture, prosthetic material) 
• Laparoscopic resection with rectopexy 
• Laparoscopic rectopexy (no suture, suture, prosthetic material) 

(;) SURGERY 

Patient Positioning and Preparation 

The patient is placed under general anesthesia and then in a low-lying lithotomy posi
tion. The arms may be tucked at each side in the event laparoscopy is being done. The 
rectum may be irrigated in preparation for a rectal anastomosis if sigmoid resection is 
contemplated. 

Surgical Technique 

The use of Iaparoscopy in the treatment of rectal prolapse may have far greater benefit 
in the evant that sigmoid resection is not planned. The rational is that the sigmoid colon 
is often very redundant and the resection requires that an incision be made to extract 
the specimen. The resection is often easy to perform through this rather small incision 
thereby obviating the need for the laparoscope, thus potentially saving time and opera
tive expense. 

Once the incision has been made, the presacral space may be easily entered through 
lateral windows, taking care not to injure the superior rectal vessels. The dissection 
may be continued posteriorly all the way to the pelvic floor. This space is an avascular 
plane and the mobilization should be performed to the tip of the coccyx. The surgeon 
must decide whether to leave the lateral ligaments of the rectum attached; many sur
geons feel that these attachments prevent recurrent prolapse. However, there are other 
surgeons who circumferentially mobilize the entire rectum to be sure that the rectum 
is lifted up as high as possible prior to suturing and securing it to the presacral fascia. 
This fixation may be done with simple sutures or may be performed with prosthetic 
material such as mesh. The sutures are placed in the lower aspect of the mesorectum 
and sutured to the fascia overlying on the top of the sacral promontory. One must be 
careful not to injure the presacral veins, the nerves overlying the promontory, or the 
ureters when placing these sutures. At least two such stitches are placed, one on each 
side of the mesorectum. 
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Some centers have even questioned the need for hospital admission to treat this 
condition. A recant publication suggested that a laparoscopic ractopaxy may be par
formed as an outpatient. The surgeons specifically selected 12 patients for this type of 
surgery based on their personal motivation, younger age, and generally overall fit state. 
Only one of the patients required a return visit to the emergency room for diarrhea 
while many othars wal'8 able to stop analgesia soon aftar surgery. The patients ware so 
pleased with the procedure that most would even have recommended this to other 
patients needing this type of surgery. The authors demonstrated a significant cost sav
ings with this approach (13). 

Camplicatians 
Immediate operative complications of bleeding or injuring other intraabdominal struc
tures during surgery are quite rare. Meticulous hemostasis along with identifying all 
anatomical structures should always be performed. The left ureter should be seen cross
ing the pelvic brim so as to not injure it during the procedure. In addition, tharmal 
injury from the harmonic scalpel or bipolar device must be considared when nearing 
the pelvic sidewall structures. 

Delayed complications such as wound infection and anastomotic leak present them
salves as they do in any othar major abdominal procedures. Anastomotic leak, although 
relatively rare for high colorectal anastomoses, may be completely avoided in those 
patients merely undergoing rectopexy without resection. The use of laparoscopy has 
bean shown to minimize the risk of wound infection as wall. 

Recurrence, while not an immediate complication after abdominal procedures for 
prolapse, remains relatively low. 

3 RESULTS 

The results of abdominal procedures for rectal prolapse are quite good. While the pro
cedures generally carry a higher morlndity than perineal procedures, they do seem to 
withstand the test of time and have fewar recurl'8Bcas of the prolapse ovarall The results 
however, are difficult to summarize and compare since there have been so many differ
ent abdominal procedures done for prolapse. However, a recent study from Norway 
clearly demonstrated the superiority of long-term patency of abdominal procedures for 
this condition. In their retrospective review, they demonstrated a 5-yaar patency of 
abdominal procedures of 93o/o with improved continence and stool evacuation. All 
patients undergoing either a Delorme or Thiarsch procedure l'8curred within 5 years. 
They reported no recurl'8Bcas after mesh l'8ctopexy and concluded that abdominal pro
cedures for prolapse are far more durable (14). 

Some surgeons have advocated anterior rectal dissection and rectopexy rather than 
posterior or full thickness l'8ctal mobilization in an effort to minimize sexual and uri
nary dysfunction. This ventral ractopaxy procedure was performed in 65 consecutive 
older patients with full thickness rectal prolapse through a laparoscopic approach with 
improvement in fecal incontinence scores as wall as constipation in the majority of 
patients. Only one patient recurred their rectal prolapse. The authors felt that evan 
older patients may benefit from this procedure with a low morbidity and avoid the risk 
of bowel resection and anastomosis (15). 

Another study from Belgium of 109 consecutive patients with full thickness rectal 
prolapse underwent laparoscopic ventral rectopexy avoiding posterior dissection and 
risk of injuring presacral nerves and vessels. The authors applied an anterior mesh to 
prevent intussusception and recurrent prolapse. Four patients underwent conversion to 
open surgery with an overalll'8curl'8Dce rate of 3.6% (16). 

Another study evaluating the long-term outcome of laparoscopic compared to open 
repair for rectal prolapse reported similar recurrence rates long term but shorter hospi
tal stays with the laparoscopic patients. Continence and constipation was generally 
improved in each group (17). 
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51 Open Rectopexy 
Sarah W. Grahn and Madhulika G. Varma 

~ INDICATIONS/CONTRAINDICATIONS 

Rectal prolapse involves circumferential full-thickness protrusion of the rectal wall 
through the anal orifice (1). If the rectal wall bas prolapsed but does not protrude 
through the anus, it is often referred to as occult prolapse or internal intussusception& 
(1). It is important to distinguish between mucosal prolapse and full-thickness rectal 
prolapse; the former is characterized by protrusion of the mucosal layer whereas the 
muscle layer remains in the normal anatomic location. In contrast, full-thickness rectal 
prolapse is associated with the following anatomic features: a deep cul-de-sac, a redun
dant sigmoid, a lack of normal fixation of the rectum, laxity of the levator ani, and 
weakness of the internal and external sphincter, which is often associated with puden
dal nerve dysfunction (1). 

Diagnosis and Workup 
The diagnosis of full-thickness rectal prolapse is a clinical diagnosis and patients often 
report a wide variety of associated symptoms including bleeding, pain, urge to defecate, 
mucous drainage, protrusion of a mass, constipation, and incontinence. Given that these 
symptoms are characteristic not only of prolapse but other anorectal conditions as well, 
a thorough evaluation to confirm the diagnosis is warranted. Colorectal cancers and 
colitides are important to exclude. To identify such cases, taking a detailed history and 
performing a physical exam and colonoscopy is imperative on all patients who are 
presumed to have rectal prolapse. 

To assess the prolapse, it is often useful to examine the patient sittiDg on the toilet 
The ability to sit on the commode and strain or evacuate stool often makes it easier for 
the patient to produce the prolapse, thus allowing the physician to ascertain its extent 
and differentiate between full-thickness and mucosal prolapse. The classic finding for 
true rectal prolapse is protrusion of circumferential folds, oftentimes accompanied by 
a sulcua between the prolapsed rectum and the anal opening. In contrast, mucosal 
prolapse lacks a sulcus and exhibit protruding tissue with radial folds. 

Constipation occurs in 25-50% of patients (2), whereas 40-70% of patients experi
ence fecal incontinence (3). Anal manometry is uaeful to assess sphincter function as 
chronic prolapse may lead to sphincter dysfunction, particularly of the internal sphinc
ter. The decreased pressure of the internal sphincter may be the result of chronic trauma 
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or may be associated with reversible activation of the rectoanal inhibitory refiex result
ing from rectal distention by the prolapsed tissue (4). In addition, the rectoanal inhibi
tory refiex may be delayed or absant (5,6). Pudendal motor nerve latency testing may 
identify those patients with neurogenic fecal incontinence and endoanal ultrasound can 
help to distinguish between functional and anatomic etiologies (7). Given that 54% of 
patients with incontinance will have improvement of function with repair of their rec
tal prolapse, while a small percantage gat worse, these tests help guide postoperative 
expectations (8). For patients with a history of constipation, electromyography should 
be obtained for those individuals with a history of severe straining and obstructive 
defecation as this may idantify a subset of patients with puborectalis dysfunction who 
would benefit from biofeedback after surgery. Colonic transit studies can also identify 
those with colonic inertia who may benefit from an associated colonic resection at the 
time of prolapse repair. 

~ PREOPERATIVE PLANNING 
~------------------- -----------------------~ 

Choice of Procedure 
Although this chapter focuses specifically on open abdominal rectopexies, there are 
certain key decisions that must be made prior to counseling a patient to undergo treat
ment of their rectal prolapse. Open abdominal rectopexy is an excellent operation for 
those patients with full-thickness rectal prolapse without significant constipation. 

Abdominal or Perineal 
Surgical management is aimed at correcting the prolapse, improving continence and/or 
constipation while minimizing morbidity, mortality, and recurrence rates. 

Factors that influence the choice of procedure include the patient's age, gander, 
comorbid conditions, functional status, and bowel function. In general, given the higher 
rates of recurrence for perineal procedures (16%) compared to abdominal approaches 
(5%), perineal procedures are reserved for elderly patients and those who have a sig
nificant parioperative risk. for an adverse avant (9). Because these procedures can often 
be completed with regional anesthesia, the lower risk of perioperative complications 
outweighs the increased recurrence rates in these high-risk. patients. However, for 
patients who are healthy enough for general anesthesia, an abdominal approach is pre
ferred. 

Resection or Not 
If the patient has chronic constipation, a sigmoid resection should be considered in 
addition to the rectopexy. If colonic transit times are vary prolonged, a subtotal colec
tomy or sigmoid resection should be considered as part of the operative plan as preop
erative retention of markers indicates an increased risk. of postoperative constipation 
(10). Resection with rectopexy is associated with lower rates of postoperative constipa
tion (11-13), as rectopexy alone may lead to worsening constipation (11,12). 

Extant of Dissection 
The extent of pelvic dissection during an abdominal rectopexy, including the lateral 
ligaments is a subject of debate. There is concem that division of the lateral stalks 
denervates the rectum and left colon increasing transit time and decreasing rectal sen
sation, both of which may contribute to increased postoperative constipation (14,15). 
However, this was challenged by Mollen and colleagues in a study of posterior rectopaxy 
with Tenon mesh, with or without division of the lateral ligaments (16). While the 
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postoperative colonic transit time overall was significantly increased compared to pre
operative values, the postoperative increase did not differ significantly between groups. 
The authors concluded that division of the lateral ligaments did not significantly influ
ence postoperative functional outcome (16). In addition, other small studies of posterior 
mesh rectopexy have shown decreased recurrence rates with division of the lateral 
stalks (15). These studies are difficult to interpret, however, because the use of mesh, 
be it anterior as described by Ripstein or posterior as described by Wells, may contrib
ute to decreased rectal capacity and constipation (14). Although the results of studies 
that preserve the lateral ligament are conflicting, there is a trend toward reduction in 
constipation (17). No randomized study of suture rectopaxy alone with or without divi
sion of the lateral stalks has been published. 

Lap Versus Open 

The decision for open versus laparoscopic, with or without resection, depends on the 
surgeons' preference as well as patient factors such as previous pelvic surgery, con
comitant vaginal prolapse, and associated symptoms of constipation or incontinence. 
Compared to laparotomy, laparoscopic rectopexy has the advantages of reduced pain, 
shortened hospital stay, early recovery, and earlier return to work (18). Laparoscopic 
rectopexy is now a widely used approach: however, for patients who have had exten
sive prior pelvic surgery or those individuals with concomitant vaginal prolapse requir
ing a combined procedure, an open rectopexy may be preferable. 

(9 SURGERY 
L_ ___ _ 

Positioning and Incision 

All patients should have a full mechanical bowel preparation with parenteral preop
erative antibiotics. 

The patient is supine for induction of anesthesia, and then placed in low lithotomy 
with all pressure points padded; an orogastric tube and a bladder catheter are placed. 
The abdomen and perineum are both prepped and either a vertical lower midline or a 
pfannenstiel incision can be used. Careful attention is paid to avoid injury to the bladder. 
A radially expanding wound retractor is used. The patient is then placed in 1\'endelenburg 
position and the small bowel packed into the upper quadrants exposing the sigmoid 
colon and the rectum. 

Dissection 

Dissection begins by laterally mobilizing the sigmoid colon to allow visualization of the 
peritoneal attachment of the sigmoid mesentery to the presacral tissues. The sigmoid is 
then retracted cephalad and to the left to identify the contour of the superior hemor
rhoidal vessel as it arches into the pelvis. The peritoneum on the right side of the 
rectosigmoid mesentery is incised and this opening is extended down along the sacral 
promontory into the pelvis. Similarly, the peritoneal attachments on the left side of the 
sigmoid mesentery are incised. The dissection is extended under the superior hemor
rhoidal vessel to join the dissection done from the right side. 

It is important to carefully identify and preserve the presacral nerves to maintain 
sexual and bladder function. 

With a window created posterior to the superior hemorrhoidal vessel, the rectum 
can be anteriorly retracted to expose the plane between the fascia propria of the mes
orectum and the presacral tissues. Using electrocautery, the avascular, filmy tissues can 
be sharply incised all the way down into the pelvis. It is important to stay within the 
proper plane, close to the mesorectum, to leave the presacral tissues intact. 
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• Careful attention in this region helps to avoid presacral venous bleeding that can be 
difficult to manage. 

This dissection is extended down deep into the pelvis, beyond the distal extent of 
the mesorectum posteriorly to the laval of the levator ani muscles. Once the posterior 
attachments have been divided, the peritoneum on the right and left sides of the rectum 
extending toward the anterior peritoneal refiection is divided. 

• The anterior peritoneal refiection is often very low in patients with rectal prolapse. 

The anterior peritoneal refiection may be even deeper and somewhat distorted in 
patients who have had a hysterectomy and there is often peritonealization of the vagi
nal cuff. With careful dissection antarolaterally, the lateral edges of the vaginal cuff can 
be identified. The anterior peritoneal refiection between the rectum and the vagina is 
then divided staying close to the vagina. Deep renal vein retractors are used to retract 
the vagina, and a plana betwaan the vagina and the rectum is developed, extending 
anteriorly to the anal canal. 

After the anterior and posterior planes are developed, the lateral attachments are 
partially divided to allow mobilization of the rectum. 

• It is important to leave a part of the lateral attachment to maintain innervation for the 
rectum and the anus to minimize constipation. 

After mobilizing the rectum and sigmoid, the region of the prior anterior peritoneal 
reflection is brought up toward the sacral promontory. The amount of tension is assessed 
and a site on the mesentery is selected that will eliminate any rectal redundancy in the 
pelvis and allow the rectum to rest on the sacral promontory so that it is straight but 
without excessive tension. 

Suture Fixation 
Once the site for the sutures is indentifiad on the rectum, the sacral promontory is 
prepared for the sutures. The tissues are cleared off of the anterior surface of the sacral 
promontory for 1-2 em in a vertical fashion to expose the periosteum. 

• It is important to avoid the presacral nerves and veins during this part of the dissec
tion; thus, a vertical incision is made and the tissues are spread laterally. 

The 0- or 2-0 nonabsorbable sutures placed using a medium Mayo needle that can 
be reloaded. First, the stitches are placed through the periosteum of the sacrum, than 
through the right side of the rectal mesentery at the level of the anterior refiection in a 
mattress fashion. 

• It is important to maintain the proper orientation of the rectum to avoid torsion. 
• It is important to ensure that the sutures are going through the lateral mesentery and 

peritoneum, but not through the rectal wall. 

After both sutures are placed, but before securing them down, inspect for hemos
tasis as this area is difficult to assess once the rectopexy is complete. The sutures are 
secured. The abdomen is closed. 

POSTOPERATIVE MANAGEMENT 

The patient is hospitalized for about 4 to 5 days. The morning after surgacy, the patient 
is encouraged to ambulate and start liquids. However, patients with chronic constipa
tion may have a prolonged ileus and thus, the decision to start oral intake must be 
assessed. The diet is advanced over the 24-48 hours and the bladder catheter is removed. 
In one study of open rectopexy, the mean length of stay was 5 days for casas dona since 
1999 (19). 
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~ COMPLICATIONS 

Overall complication rates are d:ifticult to assess given that most of the reports 8I'9 ret
rospective small series, but reported complication rates range from 1G-20o/o. Complica
tions include small-bowel obstruction, antibiotic-associated colitis, iliofemoral Dvr, 
pulmonary, urinary tract, and wound infections (20,21). 

~ RESULTS 
Main outcomes after surgery for rectal prolapse include changes in constipation, changes 
in continence, and recurrence of rectal prolapse. More than 50% of patients with rectal 
prolapse have preoperative constipation. The influence of rectopexy on constipation is 
variable: while 30-83% of patients experience an improvement in constipation (19,22,23), 
symptoms worsen in 17-31% of patients (19,21,22). 

Continence is improved in 35-75% of patients (19,20,22-24), and worsened in 
12-18% (19,22). 

Recurrence rates for abdominal suture rectopexy range from Oo/o to 9o/o (19,20,23,25). 
In one study, none of the patients developed a recurrence of complete prolapse of the 
rectum but 5% developed mucosal prolapsed (23). 

~ CONCLUSIONS 

Although full-thickness rectal prolapse can be both debilitating and a source of embar
rassment, it is rarely a medical emergency. This feature permits time for a complete 
preoperative evaluation. The operative plan can be tailored to the patient, taking into 
account the patient's medical comorbidities, bowel function, and status of fecal conti
nence, thereby balancing the extent of the procedure, potential morbidity, and impact 
on continence and constipation with the potential recurrence. Surgeon's familiarity and 
comfort level with the myriad of surgical options also affects the choice of procedure. 

Open rectopexy is a durable operation with acceptable morbidity and low recur
rence rates making it an excellent choice for patients who are healthy enough to toler
ate general anesthesia that may not be good candidates for a laparoscopic approach due 
to extensive prior pelvic surgery or need for combined gynecological procedures. 
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Howard M. Ross 

Laparoscopic rectopexy is an important technique for the treatment of rectal prolapse. 
Laparoscopic rectopexy can be combined with sigmoid resection or performed alone as 
a means of treating full thickness rectal prolapse when resection is not desired. Lapar
oscopic rectopexy without resection is especially useful when patients have problems 
with fecal incontinence or when a patient or surgeon does not want to accept the risk 
of an anastomotic leak (1). 

V PREOPERATIVE PLANNING 

It is this authors and the editors' practice to utilize a preoperative mechanical bowel 
preparation the evening prior to surgery. The mechanical preparation facilitates physi
cal manipulation of the rectum with laparoscopic instruments. 

6) SURGERY 

Laparoscopic rectopexy is a relatively easily performed technique which includes full 
circumferential mobilization of the rectum to the level of the pelvic floor. Surgeons 
should be facile with endoscopic suturing techniques and have equipment which will 
permit the secure attachment of the mesorectum to the presacral fascia .. 

Positioning 
Patients should be placed in supine position in stirrups. The patient's thighs should be 
parallel to the torso to enable the unencumbered motion of the surgeon's arms. Generally 
a camera port is placed at the superior edge of the umbilicus, with two lateral 5 mm 
ports in both the right and left lower quadrants. A 30-degree telescope enables lateral 
viewing. On each side of the patient, the lowermost lateral port is placed two finger
breadths anterior and superior to the iliac spine. The more superior lateral port is placed 
four :fingerbreadths superior to the lower port (Fig. 52.1). 
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figur• 52.1 Port placement 

Technique 

The operation begins by lifting the rectum toward the abdominal wall and retracting 
the proximal rectum superiorly and to the left. This motion creates tension on the 
redundant rectal mesentery. Positioning the patient in steep Trendalenburg will help 
remove the small bowel from the pelvis. Tilting the operating table to the left at this 
time will expose the right side of the rectum. The right lateral peritoneum overlying 
the mesorectum is then scored with electrocautery or scissors beginning at the sacral 
promontory. The ratrorectal space is developed from proximal to distal and from right 
to left beneath the rectum. When only the peritoneum remains on the left, it is opened 
after retracting the rectum to the right Rotating the tabla to the right at this time is 
helpful. 

Division of the lateral stalks is undertaken according to individual surgeon's 
preference. Division of the stalks has been shown in several studies to promote con
stipation yet perhaps to decrease recurrence (2). If the surgeon elects to divide the 
lateral stalks, they may be divided with any one of the multiple new anergy source 
devices. 

Attachment of the fascia propria of the mesorectum to the sacral fascia is gener
ally accomplished with interrupted sutures although the usa of laparoscopic tacb to 
fasten the rectum into position has been reported to be associated with good results 
(3). The anterior rectum should be mobilized from the posterior vagina all the way 
to the anal canal, especially if the patient has a rectocele in conjunction with rectal 
prolapse. 

POSTOPERATIVE MANAGEMENT 

Clear liquids are instituted in the immediate postoperative period and continued until 
the passage of flatus after which a regular diet is offered. When a regular diet is toler
ated the patient is discharged. Parenteral and enteral opiates are utilized in the postop
erative period. Opiate intake is minimized, however, with liberal use of non-steroidal 
anti-inflammatory agents. 

~ COMPLICATIONS 

The overall major and minor complication rates with laparoscopic rectopexy are low. 
Complications identified in the literature include bleeding, infection, and a worsening 
of constipation. 
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3 RESULTS 

Studies comparing laparoscopic and open ractopexy have ganerally been small. Meta
analysis has been useful in determining morbidity and recurrence rates, as well as 
comparisons of length of hospitalization. Purkayastha et al. identified six studies, 
including a total of 195 patients (98 open and 97 laparoscopic) and found that thare 
were no significant differences in recurrence or morbidity between laparoscopic abdom
inal rectopexy and open abdominal rectopexy (4). However, the length of stay was 
significantly reduced in the laparoscopic group by 3.5 days (95o/o confidence interval, 
3.1-4; P < 0.01), whereas the operative time was significantly longer in this group, by 
approximately 60 minutes (60.38 minutes: 95o/o confidence interval, 4~71.8). Morbid
ity was the same for laparoscopic rectopexy and the open technique. Recurrence rates 
generally range from 0-10% in studies with 8-30 months follow-up. 

W CONCLUSIONS 

Laparoscopic rectopexy is a reliable means to treat rectal prolapse. The laparoscopic 
technique results in a shorter hospital stay than does the equivalent open resection. 
Recurrence and complication rates are low and the absence of the need for an incision 
for specimen extraction as well as the absence of an anastomosis is theoretically appeal
ing attributes of this approach. The technique of laparoscopic rectopexy requires knowl
edge of pelvic anatomy and the ability to laparoscopically mobilize the rectum and 
subsequently laparoscopically fix it to the presacral fascia. 
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53 Abdominal 
Rectopexy: 
Hand-Assisted 
Edward Borrazzo and Neil Hyman 

INDICATIONS/CONTRAINDICATIONS 

Rectal prolapse may cause considerable life-altering disability including bleeding, pain, 
and fecal incontinence. Numerous remedial operations have been described with very 
few high quality studies available to facilitate evidence-based recommendations (1). 

Generally speaking, abdominal approaches are recommended for fit patients and 
perineal procedures for the elderly and infirmed. Rectopexy allows for fixation of the 
rectum to the sacrum, thereby preventing the rectum from prolapsing out the anal 
canal. The role/need for concomitant resection remains uncertain and controversial 
(2,3). 

Rectopexy can be performed utilizing open, laparoscopic, or hybrid techniques, 
such as the hand-assisted laparoscopic approach. It is our custom to perform rectopex
ies (with or without resection) using a purely laparoscopic approach. However, patients 
with recurrent prolapse after a previous abdominal approach (either open or laparo
scopic) are often best-served by hand-assisted laparoscopic technique. Similarly, a 
hand-assisted laparoscopic rectopexy can be used to obviate the need for conversion 
to full open surgery when technical problems are encountered during laparoscopic 
rectopexy. 

Extensive adhesions or previous pelvic sepsis can be considered a relative con
traindication to hand-assisted laparoscopic rectopexy; however it is often difficult to 
predict a hostile pelvis based on history alone. Laparoscopic visualization with a 
forthright, considered assessment of the local conditions is often an appropriate first 
step. 

As in all operative procedures, the surgeon must candidly assess their skill set and 
decide what is safest for the patient in their hands. Hand-assisted laparoscopic rec
topexy may be the best and safest approach for many surgeons. The patient is primarily 
owed a safe and effective procedure to correct their prolapse and minimize the risk or 
recurrence. Whether the procedure is performed open, laparoscopically, or with hand 
assistance is truly a secondary consideration. 
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~ PREOPERATIVE PLANNING 

Planning is similar to any other abdominal colorectal procedure. Patiants should be 
suitable for laparotomy/laparoscopy or a perineal procedure should be chosen. It is 
important to consider why the patient has developed the prolapse and whether there 
are other manifestatioos of pelvic floor relaxation. 

A careful history may elicit caW!ative factors for the prolapse such as bulimia or a 
connective tissue disorder. Patients who strain excessively and/or have a defecation 
disorder such as a non-relaxing puborectalis can be appropriately counseled or referred 
for biofeedback to minimize the risk of recurrence after corrective surgery. Those indi
viduals SWipected to have slow-transit constipation may be scheduled for colonic tran
sit studies and coosidered for colectomy at the time of rectopexy on a highly selective 
basis. Woman with concomitant uterine prolapse or cystocele, for example, can be 
treated in a multidisciplinary manner with a joint surgical approach. 

Flexible endoscopy (or suitable radiologic studies) should usually be performed, 
especially in age-appropriate patients, to make sure that the rectal prolapse is not caused 
by a neoplasm that is acting as the lead point for the prolapse. 

If the patient has recurrent prolapse and/or has undergone previoWI pelvic surgery, 
review of the previous operative report(s) can be invaluable. Quite often, "recurrent" 
prolapse actually is persistent prolapse and represants a failure to adequately mobilize 
the rectum by an inexperienced pelvic surgeon. 

<S) SURGERY 

Hand-assisted laparoscopic techniques are helpful for dissection of the mid and lower 
rectum, especially in reoperative cases. An intracorporeal hand can facilitate identifica
tion of the ureters if stents are used, and also provides countertraction for dissection of 
the lower third of the rectum down to the pelvic floor. Tactile sensation aHords better 
assessment of the true teosion on the rectum and the appropriate degree of superior 
traction when fixing the rectum to the sacral promontory. 

We position the hand-assisted device at the level of the umbilicus (Fig. 53.1). This 
keeps the hand from obscuring the field of view as compared to more inferior placement 
and provides acceptable cosmesis with the subsequant incision hidden in the umbilical 
fold. Ports are placed in the mid-abdoman on each side. An additional working port is 
placed in the right lower quadrant. The camera alternates between the two lateral ports 
to get a view on each side of the rectum as the dissection is performed in the pelvis. 

In reoperative cases, anatomic planes are often d:i£6.cult to identify visually at first. 
Use of the hand can help define the proper plane of dissection. It is often easiest to get 

Figur• 511 Port position. Oparat· 
ing surgeon stands on the patient's 
right side. The handport is posi· 
tionad at the umbilicus. The two 
mid abdominal ports, hera 5 mm, 
are used for the laparoscope and 
assistant retractor, altBmating 
sides as needed. Right hand 
working port is in the right lower 
quadrant 
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Figura W Dissection along laft 
sida of rectum in paiYis. Tha 
surgeon's I aft hand is sa an in tha 
foreground at tha battom of tha 
picture. Fingers ara usad to splay 
ti.ssuas for dinaction. Tha uterus 
issuspandad anteriorly with a 
transabdominal suture that is 
ra.leasad at the completion of tha 
procedure. Tha rectum and mes
orectum are retracted superiorly. 

started along the Whits line of Toldt at the level of the descending colon, since this area 
has usually been untouched at the first operation even if a resection has been performed. 
The left ureter can then be traced inferiorly, while mobilizing the intact mesocolon and 
mesorectum off the retroperitoneum, pelvic brim, and lateral sidewall (Fig. 53.2). 

In a similar fashion, the right ureter may be identified. Dissection is undertaken 
inferiorly along the lateral aspect of the rectum. (Fig. 53.3) The lateral stalb are usually 
divided in reoperative cases to facilitate mobilization of the distal third of the rectum 
and improve access to the pelvic floor. This may increase the risk of conatipation, but 
appears likely to decrease the risk of another recUlTence in these cases (4,5). 

The most difficult part of the dissection is often the mobilization of the mesocolon 
and/or mesorectum off the sacrum in the previously dissected presacral plane, when 
some form of fixation has previously been attempted to the sacrum or sacral promon
tory. Care should be taken to identify and avoid the hypogastric nerves. Here, an energy 
source such as ultrasonic shears is particularly helpful in keeping the field relatively 
bloodless for optimal visualization. This posterior dissection is commonly the first to 
be completed down to the level of the pelvic fl.oor (Fig. 53.4). 

Often the most distal dissection is easiest in cases of recurrences, since the previous 
mobilization may not have extended to the lower rectum. After postarlor dissection is 
completed to the level of the anal canal beyond Waldeyer's pelvic fascial reflection, the 
lateral stalks are divided or mobilized. Finally, the anterior dissection is performed behind 
the vagina in the rectovaginal septum as far as possible. The non-dominant hand is used 
to create traction-countertraction between the rectum and the vagina as well as the lateral 

Figura W Dissection along right 
side of rectum in paiYis. Soma of 
tha posterior dissection has 
already baan complatad. 
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figur• 53.4 Dissection of distal 
posterior rectum is accomplished. 
The mesorectum is pushed anteri· 
orty, countertraction is obtained 
posteriorly, all dona with tha lsft 
hand. Tha levator ani musculature 
is identified. 

pelvic wall. The hand may also be useful in circumferential traction on the rectum to 
help in distal access to the very low rectum and sUITounding soft tissue (Fig. 53.5). 

Hand access can also facilitate fixation of the rectum to the sacrum. Tension is more 
easily assessed with tactile feedback (Fig. 53.6), and suturing is easy using the hand to 
create and secure knots (Fig. 53.7). The sacral promontory is palpated and tissue is 
splayed to allow precise fixation, by sutures and/or tacks. We do not usa any form of 
mash fixation as this does not appear to reduce recurrence rates (6-8). Figure 53.8 
shows the completed rectopexy, sutured and tacked on each side to the sacrum. 

POSTOPERATIVE MANAGEMENT 

Patients undergoing hand-assisted rectopaxy are started on clear liquids after surgery 
and advanced rapidly to regular diet as tolerated. No postoperative antibiotics are pre
scribed. Unless specifically indicated, no special diet or bowel supplement really needs 
to be provided. Hospital stay in uncomplicated casas is usually 1-2 days . 

.) COMPLICATIONS 

Complications after hand-assisted laparoscopic rectopexy are really no different than 
after other abdominal colorectal procedures. Wound infections, pelvic abscess, and 

figur• 53.5 Anterior rectal dissec· 
tion is paliormad. The lsft hand 
acts as an axcallarrt rstractor, and 
also helps create a plana bstwaan 
tha vagina and rectum. If a carvi· 
cal speculum or assistant's finger 
is used, the vagina can be pal· 
patad for identification and dis· 
section of Danonvilliers' fascia. 
This araa may ba scarred if a 
previous resection has been 
paliormed, with the anastomosis 
adherent to tha posterior cervix or 
vaginal wall. Tha hand may help 
identify and dissect tha araa of 
tha previous anastomosis. 
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figure 53.6 Tension assessed 
using tactile sensation with gentle 
superior traction. Fingers are sean 
in the lsft lower aspect af the 
photograph hooking the rectum. 

figure 53.1 The hand port can 
facilitate fixation. With either 
hand, sutures can easily be tied, 
and adequacy af the tissue as 
wall as tension on the rectum can 
be monitored continuously. 

figure 511 Completed rectDpexy. 
The rectum is fixed to sacral 
promontory. 
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inadvertent bowel injury are usually the major concerns. Long-term sequela, such as 
bowel obstruction or incisional hernias, appear to be lower in laparoscopic approaches 
than with open surgery (9,10). 

~ RESULTS 
The reported recurrence rate after rectopexy is usually in the 10o/o range or lower. How
ever, it must be acknowledged that the results reported in the literature 81'8 usually the 
best outcomes owing to publication bias and the recurrence rates in actual practice 81'8 

likely much higher. Further, the incidence of recurrent prolapse clearly increases over 
time. As such, length of follow-up is a critical factor in interpreting the case series that 
are available in the literature. 

~ CONCLUSIONS 

Hand-assisted rectopexy is a valuable technique in the management of rectal prolapse. 
We find it particularly useful in cases of recurrent prolapse or to avoid conversion to 
open in cases where a purely laparoscopic approach has proven d:ifticult or otherwise 
problematic. Long-term results should be similar to those that are achieved with open 
surgery, but there is little evidence to support this assertion. As with alllaparoscopic 
techniques, proper training and individualized patient selection is critical. 
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~ INDICATIONS/CONTRAINDICATIONS 

Full-thickness external rectal prolapse can be a distressing condition for both the 
patient and the surgeon alike. In addition to its unsightly and at times alarming 
appearance, rectal prolapse may cause progressive symptoms that afiect both a 
patient's overall medical health and the quality of life (1). Full external prolapse 
occurs when the rectum descends beyond the anal verge, manifesting as concentric 
rings of rectal mucosa to the examiner. Severity varies, as the prolapse may progress 
from initial reduction with standing or cessation of straining, to full-thickness pro
lapse with even minimal activity, and finally, in certain cases, to continual prolapse. 
As time passes, chronic prolapse through the sphincter complex, along with the pres
ence of concomitant pelvic floor dysfunction, can lead to problems with both conti
nence and symptoms of constipation from outlet obstruction. When considering 
indications for intervention, it is important to distinguish overt from internal rectal 
prolapse (also known as hidden or occult intussusception) in which the prolapse 
contains the full thickness of the rectal wall but the intussusception does not extend 
beyond the anal verge. 

Factors to consider in selecting the ideal therapeutic approach include the age and 
health of the patient, overall functional status, and the potential benefits and risks of a 
given surgical technique (2). In general, transabdominal procedures are recommended 
for fit patients, as they are associated with the lowest recurrence rates (3,4). Transperi
neal procedures are generally reserved for older patients and those with comorbid con
ditions who would gain the most benefit from a limited operation that is associated with 
lesser morbidity, a shorter length of hospital stay, and a faster recovery. Unfortunately, 
perineal repairs are not as durable as the transabdominal procedures, with reported 
recurrence rates of 16-40% depending on the particular procedure and follow-up time 
5,6). Other factors may also play a role in procedure selection, such as the risk of 
sexual dysfunction from autonomic nerve damage during the pelvic dissection with an 
abdominal procedure. 
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The goal of abdominal rectopexy is to restore the rectum to its normal position in 
the pelvis by fixing it to the presacral fascia. This approach restores the normal poste
rior curve of the rectum in the hollow of the sacrum, though the physiologic benefits 
of this restoration are uncertain. Open abdominal rectopexy can be easily performed 
with or without resection of the redundant sigmoid colon. 

While the main indication for prolapse repair is to address specific symptoms 
(mass, mucus discharge, incontinence, impaired defecation), the mere presence of 
rectal prolapse is reason enough to recommend repair because of the likely eventual 
progression of symptoms, particularly incontinence due to sphincter dysfunction, 
as well as a small risk of incarceration. Rectopexy is much less likely to alleviate 
symptoms associated with internal intussusception and is not indicated unless 
the patient has solitary rectal ulcer syndrome. For those patients with a large redun
dant sigmoid colon, history of symptomatic diverticular disease, and/or constipa
tion-predominant symptoms, sigmoid resection can be considared as an adjunct to 
rectopexy. 

~ PREOPERATIVE PLANNING 

As this is an open transabdominal approach, patients undergoing consideration for 
this type of elective repair should be medically fit and able to tolerate a laparotomy. 
A detailed medical history is vital when evaluating patients with rectal prolapse, 
including a thorough review of bowel habits, as more than half of patients have 
coexisting incontinence and slightly fewer patients have constipation. Patients not 
only frequently report their rectal protrusion but also give a history of problematic 
bowel habits, abdominal discomfort, and mucus discharge. Many patients strain to 
initiate or complete defecation, experience incomplete evacuation, or require digital 
maneuvers to aid with defecation. This may be secondary to the rectal prolapse itself 
or pelvic floor dysfunction associated with either anatomical defects (rectocele, 
cystocele, enterocele) or functional abnormalities such as paradoxical or nonrelaxing 
puborectalis. 

In addition to a general physical examination, digital rectal examination can 
detect the presence of attenuated sphincter tone and masses, as well as assess for 
concomitant pelvic floor pathology. The patient should be asked to both tighten her 
anal sphinctar and "bear down" as a simulation of defecation to assess proper con
traction and relaxation of the pelvic tloor muscles. The perineum is assessed for 
associated increased perineal descent or bulge indicative of pelvic floor laxity that 
is often seen with increasing age, multiparity, or prior pelvic floor surgery. Examina
tion of the vagina can also be helpful in identifying concomitant pelvic tloor abnor
malities such as rectocele, cystocele or uterine prolapse that may also need to be 
addressed. 

Preoperative evaluation can include specific physiologic tests and imaging stud
ies on a selective basis. Colonoscopy should be up-to-date for all patients aged 50 
years or older and should be performed on a selective basis for younger patients or 
those with new symptoms since their last examination. Patients who complain of 
severe constipation with infrequent bowel movements should undergo a colonic tran
sit study. Rectal prolapse patients have a high rate (approximately 15-30%) of con
comitant pelvic tloor disorders such as abnormal rectal emptying, nonrelaxing pelvic 
floor, enterocele and rectocele (7). When suggested by history or on physical exami
nation, the dynamics of rectal evacuation and search for these concomitant findings 
may be studied with multicontrast defecography or dynamic magnetic resonance 
imaging. Anal manometry can serve as a useful baseline assessment for incontinent 
patients, though the findings rarely change the operative approach. Anal ultrasound 
can be considered to assess sphincter integrity in patients with associated fecal 
incontinence. 
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on the rectum is maintained by the surgeon's left hand. We generally carry our anterior 
dissection to the level of the mid to upper third of the vagina; more distal dissection, 
especially in men, increases the risk of parasympathetic nerve injury. 

Rectal Mobilization Alone 
In this procedure, mobilization of the rectum to the pelvic floor alone is performed as 
above, however there is no dedicated maneuver for sacral suspension. Rather, propo
nents feel the healing process that follows mobilization alone provides adequate ability 
for scar tissue to form and hold the rectum in place to avoid recurrence. 

Suture Rectopexy 
During the initial mobilization, emphasis is again placed on carrying the posterior dis
section down to the level of the coccyx in the anatomic avascular mesorectal plane, 
preserving the hypogastric nerves, and opening the plane anterior to the rectum to 
varying extents based upon surgeon preference. 

The rectopexy is then performed by first choosing a point approximately 4-5 em 
below the sacral promontory for the inferior-most aspect of fixation. The rectum is then 
pulled posterior and superiorly toward the sacrum and the site for rectal fixation is cho
sen. The goal is to suspend the rectum without redundancy below the rectopexy sutures; 
excessive tension on the distal rectum should be avoided. While some authors advocate 
placement of fixation sutures on either side of the rectum, we prefer to place all the 
sutures on one side, because this approach avoids kinking of the rectum at the site of the 
rectopexy. We use two 2-0 Prolene mattress sutures, passed anterior to posterior through 
the mesorectum adjacent to the bowel wall, then through the presacral fascia, and finally 
back through the mesorectum (posterior to anterior) 1.5-2 em from the initial bite. (Fig. 
54.1A and B) Care must be taken to avoid both impalement of mesenteric vessels and 
injury to the presacral venous plexus. It is worth noting that the sutures' role is to provide 
temporary fixation until fibrosis from the scarring process fixes the rectum into place. The 
peritoneum is left open, and we do not routinely drain the pelvis. The abdominal wall 
is closed in layers once meticulous hemostasis has been ensured. 

Mesh Rectopexy 
Similar to the other nonresectional techniques, the rectal mobilization is as described 
above. However, in this case the mesh is placed to provide additional point of fixation 
and scarring to the sacral promontory. Various types of meshes have been described 
from polypropylene and PTFE to biologics. Similarly the mesh has been used in both 
posterior and anterior locations, as well as varying degrees of circumferential or partial 
wrapping of the rectum itself. 

For a posteriorly based wrap, once the rectum has been fully mobilized, a rectangular
shaped piece of mesh is secured to the presacral fascia (Figs. 54.2 and 54.3). Three 
2-0 Prolene interrupted sutures are placed in the middle of the mesh and secured to 
the presacral fascia. The mesh is wrapped from posterior to anterior and secured to the 
rectum using 2-3 rows of sutures, as the rectum is pulled posteriorly towards the sac
rum and superiorly to reduce redundancy. (Fig. 54.4) Some surgeons prefer to place 
additional proximal and distal sutures along the margins of the mesh to prevent migra
tion of the rectum underneath the mesh. The peritoneum is then closed and an extra
peritoneal drain may be placed in the presacral space. 

Anteriorly based wraps begin with the mesh placed over the anterior aspect of the 
rectum approximately 4-5 em below the sacral promontory. The placement of sutures 
is divided into left and right sides and performed in sequential order, with three 2-0 
Prolene interrupted sutures placed on one side of the mesh and secured to the ipsilat
eral presacral fascia. The same technique is repeated on the contralateral side. The 
rectum is then again pulled posterior towards the sacrum and superiorly to reduce 
redundancy. Prior to tying down the sutures, the tension on the rectum is inspected by 
having an assistant retract on the sutures while the surgeon places three to four fingers 
between the rectum and the sacrum. Finally, additional sutures are placed as necessary 
to secure the mesh and avoid slippage. 
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Figur• 54.1 A. Suture Rectopaxy. 
Mesorectal fixation using two 
horizontal mattress sutures later· 
ally. B. Lateral view of the sacral 
fixation. 
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Figur• 54.2 Suturing the ma&h to 
the sacrum. 

Figur• 54.3 Posteriorly basad 
mash attlchad to tha sacrum. 
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-::!f) PEARLS AND PITFALLS 

1. Since a resection is avoided, surgeons should place emphasis on the preoperative 
history to ensure a significant history of constipation is present that may warrant the 
addition of a resection. 

2. Proper positioning of the mesh is imperative to ensure no loss of traction on the 
rectum. 

3. Consideration may be made for tacking devices to fixate the mesh to the presacral 
fascia. 

4. To reduce the chances of mesh infection, avoidance of any intraoperative spillage or 
inadvertent enterotomy is critically important 

5. Aggressive or tight wrapping should be avoided, as this may lead to constriction of 
the rectal vault with subsequent luminal nBITowing. 

POSTOPERATIVE MANAGEMENT 

Standard postoperative management includes early ambulation and initiation of enteral 
feeding as tolerated. Nasogastric tubes are not routinely used. The bladder catheter is usu
ally removed on the first postoperative day. Patients are normally discharged in 3-6 days 
with clinical follow-up 7-10 days later . 

..) COMPLICATIONS 

Nonresectional repairs have a low rate in both morbidity (15-35%) and mortality 
(0.6-2%), while racummt rectal prolapse has been reported in -7-29%, (4,9,10) Potential 

Figur• 5U Complstad mash 
ractopaxy with lateral Yiaw dam· 
onstrating tha point of fixation. 
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complications from this repair include more generalized conditions such as small or 
lm:ge bowel obstruction, ureteral injury or fibrosis, damage to autonomic nerves, rec
tovaginal&.stula, and fecal impaction. Other potential long-term complications from the 
addition of mesh include intractable constipation, fecal incontinence, and recurrence. 
Additionally, mesh erosion through the rectum has been reported up to six years fol
lowing the sentinel procedure. Although rare, mesh migration may be corrected without 
further surgical intervention (11). 

~ RESULTS 
Rectal mobilization alone and simple suture rectopex:y have been shown to improve con
tinence in 15-a2% of patients, with most studies demonstrating over 50% success rates 
(4). With the addition of mesh, most studies have demonstrated a wide range (3-92%) of 
patients to have restoration of continence, with the variability, in part, secondary to the 
type and location of mesh placement Mean rates for most studies, however, demonstrate 
improvement most often between 20-80%. In looking at individual types of repair, the 
Ripstein procedure has demonstrated continence improvement 15--aO%. 

Mobilization with rectopexy alone has demonstrated a low rate of new-onset con
stipation. In general, most prospective studies have also demonstrated improvement in 
constipation ranging from 14 to 83% (12). Unfortunately, there continues to be small 
(11-31o/o) numbers of patients that will develop worsening of symptoms. Rectopexy 
with the use of mesh is similarly associated with a wide range of functional results in 
constipated patients (15-71 %). Somewhat more commonly, mesh use has slightly higher 
rates of worsening constipation (14-50%) when compared with suture rectopexy. 

RESECTION RECTOPEXY 

Surgery 

Initial preparations for a resection rectopexy is similar to that stated above for cases not 
involving sigmoid resection. In addition to issues concerning mechanical bowel prepa
ration, preoperative intravenous antibiotic use, and thromboembolic prophylaxis, dis
cussion of the addition of a sigmoid resection and its inherent risks is required. 

Positioning 

Positioning typically does not di.ffer from that described for nonresectional cases. As a 
bowel resection is being performed, the modified lithotomy position allows access to 
the rectum from below as well as ideal positioning for retraction of the pelvic organs. 

Open Technique 

The addition of a sigmoid resection in appropriately selected patients can improve 
postoperative bowel habits. Indications for bowel resection with rectopexy include sig
nificant associated diverticular disease, substantial constipation and, less commonly, an 
excessively redundant sigmoid colon that appears to be at risk for volvulus following 
mobilization. Unfortunately, the effects of resection on constipation are both variable 
and poorly documented, and sigmoid resection alone is unlikely to mitigate severe slow 
transit constipation. Our preference is to preserve the superior rectal artery and to 
divide the sigmoid branches: care should be taken to properly identify the left ureter 
prior to mesenteric division. The point of distal transection of the bowel should be past 
the transition to the intraperitoneal rectum where the taeniae coli have splayed. (Fig. 
54.5) Proximally, the transection point of the descending/sigmoid colon may be chosen 
by pulling the colon up toward the abdominal wall to identify the redundant element. 
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Figur• 54.5 (A and B): Redundant 
sigmoid colon in patients \IIIith 
rectal prolapse and severe consti· 
pation. Extent of resection of the 
redundant sigmoid delineated by 
boundaries. Notice the distal mark 
is past the level of where the 
taeniae coli have splayed. 
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The proximal bowel should be soft and free of muscle hypertrophy associated with 
diverticular disease. Full mobilization of the splenic flexure may occasionally be 
required to ensure a tension-free anastomosis if an extensive sigmoid resection is 
required. A standard sutured or stapled end-to-end anastomosis is performed. Once the 
anastomosis has been fashioned, the anastomosis is checked for adequacy by insuftla
tion of air via a rigid proctoscope placed transanally with the anastomosis submerged 
under saline. Additional information may be gathered by direct inspection via the proc
toscope and ensuring that there are two complete "donuts" (rings) of tissue when using 
a stapled technique. 

The rectopexy is then performed as detailed in the nonresectional section with 2 rows 
of 2-0 Prolene mattress sutures placed though one side of the mesorectum and the 
presacral fascia. (Fig. 54.6A and B) 

~ PEARLS AND PITFALLS 

Surgeons should look. for significant associated pelvic floor abnormalities that may need 
to be addressed at the time of prolapse surgery. Concomitant pelvic floor disorders such 
as enterocele, uterine or vaginal vault prolapse, cystocele, or rectocele can be present 
in up to 50% of patients with rectal prolapse. These anatomic abnormalities should be 
repaired only if they ere symptomatic and have been adequately evaluated preopera
tively. Correction of complex combined pelvic floor disorders is best performed with a 
multidisciplinary team that may involve a urologist, gynecologist or urogynecologist in 
addition to the colorectal surgeon. 

POSTOPERATIVE MANAGEMENT 

Standard postoperative management as in the nonresectional rectopexy patients remains 
the same with early ambulation, removal of the urinary catheter, antibiotics limited to 
the perioperative period, and early enteral feeding. Additionally, a bowel regimen that 
includes stool softeners and laxatives is initiated based on individual surgeon prefer
ence. 

) COMPLICATIONS 
Similar to those cases that do not involve a sigmoidectomy, a resection rectopexy can 
be performed with minimal mortality (o-2.3%) and low morbidity (-15-35%) (13-16). 
The majority of early complications include urinary tract, wound, or respiratory infec
tions with rates consistently in the 10-20% range. Mora significant problems requiring 
intervention such as presacral hemorrhage, fecal impaction, anastomotic leak., or deep 
space infections are less common (<5o/o). Of delayed complications, small bowel obstruc
tion and severe constipation requiring hospitalization are also relatively infrequent. 
Other potential complications from this repair include ureteral injury or fibrosis, rec
tovaginal fistula, and worsening or new fecal incontinence. 

3 RESULTS 
Praoperative fecal incontinence is the major problem associated with long-standing 
rectal prolapse. Whether it is secondary to underlying sphincter tears, chronic stretch, 
or associated neuropathy, the majority of series have demonstrated some degree of fecal 
incontinence to be present in up to 75% of patients. In addition, 15--85% of patients 
with rectal prolapse also suffer from constipation or evacuation disorders (5). 

The literature shows a wide range of improved continence (11-100o/o) following 
resection rectopexy, with mean rates approximating 50o/o (4,5). Yet, many patients, 
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Figur• 54.6 A. Rasaction rae· 
topaxy. B. Lateral view demon· 
strates tha level of sacral fixation. 
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though improved, continue to have some degree of ongoing incontinence due to irre
versible sphincter or pelvic nerve damage. As a practical matter, incontinent prolapse 
patients should have their prolapse corrected first and then undergo reevaluation and 
additional therapy if they have persisting problems. 

For patients with preoperative constipation, results are variable. While many 
patients improve, a small number of patients develop new-onset or worsening of con
stipation following repair. Even in those patients who continue to have postoperative 
constipation, individual-related symptoms such as the feeling of incomplete evacua
tion, excessive time spent on the commode, need for enemas, and painful evacuation 
all tend to decrease after surgery. Although reported results and outcome measures vary, 
most series document decreased rates of constipation following rectopexy with sigmoid 
resection (18-80% improvement) (4,5). While there have been only two randomized 
prospective trials comparing rectopexy alone with rectopexy with sigmoid resection, 
both studies demonstrated lower rates of postoperative constipation with the addition 
of a sigmoidectomy. 

Persisting constipation after rectopexy with sigmoid resection can be due to a 
number of causes. Some patients may have kinking at the level of the rectopexy, par
ticularly when an anterior sling is utilized. Others have persisting slow transit constipa
tion or a whole gut motility disorder. A third group may suffer from denervation of the 
rectal stump due to overly aggressive dissection. Finally, some patients have persisting 
or acquired pelvic floor dysfunction. Patients with persisting significant symptoms 
require repeat pelvic floor evaluation to determine the cause of the problem and a 
rational plan of therapy. 

RECURRENT RECTAL PROLAPSE 

It is generally accepted that recurrence rates following an abdominal prolapse repair 
(0--10%) are less than those after a perineal approach. Regardless of initial procedure 
performed, most recurrences are detected 1-3 years postoperatively, with up to one
third developing within the first 7 months. Although the cause of recurrence is not 
always clear, potential factors include technical errors associated with rectopexy and a 
failure to address concomitant pelvic floor defects. Additional reported risk factors for 
recurrence include concomitant psychiatric disease, male gender, older age, and higher 
body mass index. 

A key factor affecting recurrence rates is length of time from surgery. In a large 
multicenter review of abdominal procedures, at a median follow-up of 43 months, 
recurrence occurred in 6.1% (9). In this series, 46 patients had only rectal mobilization, 
130 patients had resection with rectopexy, and 467 had only rectopexy. The 1-, 5-, and 
10-year recurrence rates were 1.06%, 6.61%, and 28.92%, respectively. Neither surgical 
technique, method of rectopexy (mesh vs. suture), nor means of access (open vs. lapar
oscopic) had any impact on the rate of recurrence-only length of follow-up. Therefore 
surgeons should be aware of not only to evaluate for recurrence even at extended 
follow-up intervals but also to counsel patients accordingly to ensure accurate 
expecta lions. 

There are several important principles for managing patients with recurrent rectal 
prolapse. First, when possible, an abdominal repair of recurrent prolapse should be 
performed when the patient's risk profile permits. In the largest series specifically eval
uating recurrent prolapse, despite the number of prior failures, abdominal approaches 
were consistently associated with lower rates of rerecurrence when compared with 
perineal repairs (6). Second, patients should be counseled that while successful repair 
of recurrent prolapse may alleviate the rectal protrusion, symptoms of constipation or 
fecal incontinence are likely to remain. Lastly, surgeons should make every effort to 
remove any prior anastomosis when performing resectional operations. Failure to do so 
may result in an interval ischemic segment, causing in mucosal sloughing, anastomotic 
leak, or stricture. 
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Audlar Year Pnanta Racurr•c• (%) F .. law-up (mlmdla) 

Frykman 1968 80 0 
Goldberg 1984 134 1.9 48 
WaUl 1985 102 1.9 6-360 
Huaa 1988 48 9 52 
Luukkonen 1990 15 0 
Medoff 1992 47 6.3 65 
McKee 1992 9 0 3 
Dean 1994 10 0 17 
Huber 1995 39 0 54 
Yakut 1998 19 0 38 
Kim 1999 161 5 64 
Kairaluoma 2003 30 0 12 
Brown 2004 37 5 36 
Raftopoloua 2005 130 24 43 
Johnson 2007 5 0 17 
Byrne 2008 21 4.7 48 
Hoel 2009 12 8.3 27 
Pescatori 2009 6 12 61 

~ CONCLUSIONS 

Both resection rectopexy and nonresactional ractopexy ara safe and affective operations 
indicated for rectal prolapse patients. The addition of a sigmoid resection is primarily 
reserved to those who suHer from constipation. Various nonresectional techniques exist 
that have unique benefits and risk. profiles. Long·term data have demonstrated the reli
ability of these repairs with low recurrence rates, acceptable complication profile, and 
consistent improvement in both fecal incontinence and constipation (Table 54.1). 
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~ INDICATIONS/CONTRAINDICATIONS 

There are many surgical options to choose from when treating a patient for rectal pro
lapse. The sheer number and diversity of choices suggests that there is no perfect answer 
for all circumstances. The choices can be broadly categorized into four: (a) sigmoid 
resectionlrectopexy, (b) rectopexy with or without mesh, (c) perineal proctosigmoidec
tomy (Altemeier's procedUl'e), and (d) Delorme procedure. The first two options, both 
abdominal procedures, can be done either open or laparoscopically. The first consid
eration while selecting the appropriate operation is whether or not the patient is med
ically fit to undergo a major abdominal operation. Abdominal approaches are felt to 
have a lower recurrence rate but are associated with a greater risk of complication. The 
perineal approaches are associated with a higher recurrence rate but are tolerated better 
with fewer complications. 

If a patient is medically fit for an abdominal surgery, both sigmoid resection/ 
rectopexy and rectopexy alone have good outcomes with low recurrence rates. However, 
rectopexy alone has a higher risk of postoperative constipation, even in patients with 
normal bowel habits prior to the procedure. Sigmoid resectionlrectopexy is a better 
choice for the constipated patient but carries the small but real risk of anastomotic leak 
that is not an issue for the patient undergoing rectopexy alone. Sigmoid resection/ 
rectopexy then is ideally suited for the medically fit patient who already suffers from 
constipation. 

Sigmoid resectionlrectopexy can be done as an open or laparoscopic procedure. 
Early in the history of laparoscopic colon and rectal surgery, rectal prolapse surgery was 
thought to be an ideal disease process for the laparoscopic approach: it is a benign ill
ness, it is nonioflsmmatory, and the mesentery tends to be redundant and relatively easy 
to address. Multiple studies of laparoscopic-aided sigmoid colectomy/rectopexy have 
now been published and when compared to the open version, the recurrence rates appear 
to be similar while short-term outcomes such as length of stay are superior. 

521 



528 Part XIV Abdominal Operations for Rectal Prolapse 

V PREOPERATIVE PLANNING 

Prior to surgery, tha diagnosis of rectal prolapse must ba verified during physical exami
nation. Visualizing and identifying rectal prolapse is not always straightforward. Evaluat
ing the patient on an examining table may not be sufficient to confirm rectal prolapse. If 
the diagnosis has not been made during the usual examination, the patient can be placed 
on the commode and then reexamined. after several minutes of straining. Once the pro
lapse has been reproduced, the diagnosis is usually quite obvious. However, occasionally, 
it can be diflicult to distinguish full-thickness rectal prolapse £rom mucosal prolapse or 
significant prolapsing hemorrhoidal disease. If uncertainty remains, identification of the 
circular folds of the full-thickness rectal prolapse will confirm the diagnosis. 

Before making a final decision for a resection/rectopaxy, it is important to evaluate 
the colon with colonoscopy (or some other form of full evaluation) to be certain that 
there is no other significant pathology present that might alter the surgical plan. 

Anal physiologic studies also need to be considered preoperatively. For the patient 
with fecal incontinence, anal manometry, intra-anal ultrasound, and pudendal nerve 
terminal motor latency testing can provide documentation of the preoperative physio
logic status. Conversely, for the patient with no impairment, these studies would add 
little value. 

Many of these patients will suHer from constipation as well. In addition to the 
colonoscopy mentioned previously, colonic transit studies and defecography can be 
done. 

\S) SURGERY 

Technique 

Preoperative Preparation 
The need for a mechanical bowel preparation is controversial. Many surgeons continue 
to use mechanical bowel preparations despite the fact that a multiple of prospective 
randomized trials have now been done and suggest that its use does not decrease surgi
cal site infections. At a minimum, the rectosigmoid needs to be cleared of fecal matter 
with enemas to facilitate bowel handling and most importantly to allow the passage of 
an intraluminal stapling instrument 

The use of oral antibiotics as part of the bowel preparation has been abandoned by 
many surgeons. Meta-analysis of multiple trials has suggested that the addition of oral 
antibiotics will lead to a lower incidence of surgical site infections. 

The administration of intravenous antibiotics within 1 hour of incision time is well 
documented to decrease surgical site infections and should be given routinely. 

Positioning 
Following general endotracheal anesthesia, the patient should be placed in the dorsal 
lithotomy position (Fig. 55.1). The legs should be in stirrups that can be easily positioned 
and changed if need be. An indwelling Foley catheter is also placed as well as a gastric 
tube (oro or nasogastric). It is important to have the patient secured to the operating 
room table in some fashion to ensure that the patient does not move excessively when 
baing placed in steep 'n:endalenburg during the procedure. Although some surgeons will 
usa a bean bag apparatus for this pwpose, any effective method such as taping or use 
of straps is acceptable. Having the ability to safely place the patient in steep 'n:endelen
burg is essential to allow the small bowel move out of the operative field. 

Trocar Placement 
The placement of trocars is an important part of the success of this operation and is 
essentially the same as for sigmoid or left colectomies (Fig. 55.2). A periumbilical port 
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is used for the camera. Although usually the camera port is placed in an infraumbilical 
position, in a short patient with very little room between the pubis and the umbilicus, 
moving the port site to just above the umbilicus affords a better view with the laparo
scope. Additional ports are placed as illustrated. The port in the right lower quadrant 
needs to be a 12-mm. port to allow passage of an endoscopic linear stapler. The best 
rule for placement of this port is to place it 2 em medial to and 2 em supa.rior to the 
anterior superior iliac spine. The other port on the right side can usually be a 5-mm 
port as this port is mostly used for passage of a grasper/dissector. An additional 5-mm. 
port on the left side allows the assistant to provide retraction and countertraction for 
the primary surgeon. 

5mm 
0 

12mm 
0 

0 
Camera 5mm 

port • _q,. 

····~ 
Possible 

extraction 
litB 

Figure 55.2 The placement af the trocars is 
illustrated as well as possible extraction 
Bites. 

Figur• 55.1 The patient is placed 
in dorsal lithotomy position with 
the legs in adjustable stirrups. The 
patient should ba fixed in place 
with a beanbag mattress or some 
other combination af straps or 
fixation devices. 
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~---~~~~~----Lewlm 
transection 

Vascular Division 

figur• 55.3 The vascular division 
occurs at the level af the superior 
hemorrhoidal vessels. 

Once all the b:ocars are in place, the patient is placed in steep Trendelenburg position 
to facilitate moving the small bowel out of the pelvis and thus optimizing the continued 
retraction of the small bowel. This simple maneuver will optimize visualization of the 
pelvic structures. The vascular division is dona at the level of the superior hemorrhoi
dal vessels (Fig. 55.3) at the level of the sacral promontory. Dissection is most com
monly undertaken in a medial to lateral fashion. The sigmoid colon is usually very 
redundant and the first step is to elevate the redundant colon out of the pelvis. By doing 
so, the superior hemoiThoidal vessels can be identified coursing over the sacral promon
tory. The mesentery can then be grasped and placed on traction. The simple step of 
placing the mesentery on tension makes the vasculature stand out even in the patient 
with a thick. or very fatty mesentery (Fig. 55.4). The sacral promontocy serves as a vecy 
useful and reliable landmark.. The haptic feedback. from touching this bony prominence 
helps identify anatomy even in the obese patient. Once comfortable with the anatomy, 
the peritoneum is then opened along the medial and inferior aspect of the vasculature 
so that the areolar tissue just behind the mesorectum can be identified just below the 
sacral promontory. Care should be taken to renect the hypogastric nerves that course 
over the sacral promontory as injury here can lead to sexual dysfunction. Getting into 
the proper plana is vecy important. If the proper plane is obtained, the remainder of 
the dissection usually can proceed with very little difficulty. If not, the dissection is 
tedious, identification of anatomical landmarks is difficult, and it is easier to make 
technical errors and causa organ injury. If, at any time, it is not clear that one is in the 
right plane, it is wall worth the time and eHort to review all the anatomical landmarks 
until the correct plane is identified. Once the correct plane is entered, dissection can 
then be undertaken in a medial to lateral fashion (Fig. 55.5). This window should be 
made as large as possible to facilitate identification of retroperitoneal structures. This 
step can be accomplished by extending the peritoneal incision both inferiorly and supe
riorly. The dissection continues until important structures (the ureter, the gonadal ves
sels, and the iliac vessels) are identified and preserved. If the proper plane of dissection 
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is difficult to identify or the ureter cannot be found after a reasonable amount of time 
and effort, the dissection can be initiated from the lateral aspect by incising the lateral 
peritoneal attachments and than reO.ecting the colon and mesentery medially. 

Once the ureter and iliac vessels have been identified and reO.ected away from the 
mesentery, the vascular pedicle can be isolated with a combination of sharp and dull 
dissection. The vessels can than be ligated and divided by whatever means (stapler, 
clips, or anergy device) the surgeon prefers (Fig. 55.6). Altamatively, since the procedure 
is for benign disease, some surgeons will opt to save the main trunk of the superior 
hemorrhoidal vessels and perform the dissection of the colon and division of the mesen
tery close to colon wall. 

lilac 
vessels 

Hypogastric 
nerve 

Figur• 55A Wrth tha patient in 
steep Trandelenburg, tha mesen
tery to the rectosigmoid is 
grasped and put on tension to put 
the superior hemorrhoidal vessels 
in relief. A peritoneal incision is 
then made over the vessels and 
down over the sacral promontory. 

Figur• 55.5 The areolar plana 
behind the rectDsigmoid mesen
tery is entered at tha level of tha 
sacral promontory and dissection 
is carried out in a medial to lateral 
fashion. Tha hypogastric narvas, 
left ureter, and iliac vessels should 
all be identified. 



532 Part XIV Abdominal Operations for Rectal Prolapse 

Figur• 55.fi Tha superior ham· 
orrhoidal vessels ara isolated, 
ligated, and divided !shown 
here with laparoscopic linear 
stapler). 

Figur• 55.7 The dissection starts at 
the level of the sacral promontory 
and proceeds in tha areolar plane 
just behind tha mesorectum all the 
way down to tha pelvic floor. 

Rectal Mobilization 
Once hemostasis is eosured at the level of the division of the vascular pedicle, attention 
is directed to mobilizing the rectum. The areolar tissue in the presacral space previously 
identified serves as an ideal entry point to start the dissection. With the assistant surgeon 
providing retraction of the rectosigmoid junction out of the pelvis and off the sacrum, 
the operating swgeon has an exceptional view to dissect in this plane posteriorly to the 
rectum and all the way to the pelvic fioor (Fig. 55.7). In the course of this dissection, 
Waldeyer's fascia will be encountered and divided. If needed, the completeness of the 
dissection can be coofi.:rmed by having one surgeon go between the legs and do a digital 
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rectal examination. The examining finger can easily be seen with the laparoscopic view 
of the pelvis and the assistant can also feel the instruments doing the dissection through 
the rectal wall. Once sufficient posterior dissection has been carried out posteriorly, the 
lateral attachments can be readily identified and divided. There is controversy regarding 
the handling of the lateral stalks. Part of the controversy stems from the lack of consen
sus on the exact anatomy and even the existence of well-defined lateral stalks. Given 
this controversy it is not surprising that the literature is confusing regarding both the 
necessity of and the subsequent results of division of the lateral stalks. In our practice, 
it has been our habit to do a complete dissection posteriorly all the way to the pelvic 
floor but to leave the most distal of the lateral attachments untouched. 

Division of Bowel wittl Extraction of Specimen 
Once the dissection has been completed the next order of events is to decide at which 
level to perform the distal transection of the rectosigmoid. The division of bowel is 
planned to allow an anastomosis to be created at or slightly above the level of the sac
ral promontory. When identifying this level it is important that the mobilized rectum 
be pulled up out of the pelvis and be put on gentle but firm traction. This action will 
avoid marking a spot for transection that is too high. It is ideal to divide the bowel 
before dealing with the accompanying mesentery. To initiate the division, the peritoneal 
attachments at the proposed laval of division are opened up both to mark the laval and 
to help initiate dissection. The plane between the rectosigmoid and its mesentery is 
carefully identified and dissection carried out bluntly medially to laterally. A meticu
lou.s dissection is important here to minimize the risk. of inadvertently entering the 
bowel. Once a plane has been developed all the way across, an endoscopic linear stapler 
can be used to divide the bowel at the previou.sly identified level (Fig. 55.8). Oftentimes, 
it requires more than one firing of the stapler to completely transect the rectum. It is 
important to be meticulous in the placement of the stapler directly in the crotch of the 
previou.s staple line so that the subsequent stapler firing does not create an irregularity 
or dog ear on the rectal stump. After this portion is accomplished the only remaining 
tissue will be the mesorectum. At this level there are still sign:ifi.cant large vessels that 
require division by whatever means the surgeon chooses. The distal end of the bowel 
to be resected will then be completely freed up and u.sually is quite mobile. Any remain
ing lateral attachments that need to be divided can now be identified and dealt with. 

Figur• 55.8 Once a plana has 
been developed btrtwaan tha 
rectosigmoid junction and its 
mesentery, the upper rectum can 
be divided with an endoscopic 
linear stapler. 
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A 

Exteriorization of the Bowel 
The proximal point of resection now needs to be identified and marked in soma fashion. 
Endoscopic clips, cautery, or simply using a locking grasper can serve this purpose. The 
level of proximal transection should allow for an anastomosis at the level of the sacral 
promontory. The bowel can than be exteriorized. Thera are several options for the site 
of exteriorization. A short transversa incision 2 em above the pubis functions wall. 
There are advantages of the suprapubic incision. Firstly, it serves as a second check on 
the level of the proximal resection margin. If the transacted bowel can be bought to the 
skin laval, it will also comfortably reach the sacral promontory for a tansion-fraa anas
tomosis. Secondly, for the surgeon uncomfortable with certain parts of this procedure 
laparoscopically, this site can serve as an access site for transection of the rectosigmoid, 
placement of the rectopaxy stitches, and parforming an anastomosis. 

Using a previous low midline or Pfannenstiel incision is a convenient option. If 
there are no existing incisions to use, the port site in the left lower quadrant can be 
extended and used as the extraction site. 

Anastomosis 
Once exteriorized, the bowel is transected at the site previously identified. The remaining 
mesentery is taken down under direct vision at the extraction site and than a purse-string 
suture placed into the cut and of the proximal bowel. An anvil from an appropriate-sized 
end-to-end stapling device is placed and the purse-string is pulled tight (Fig. 55.9). The 
proximal end is then placed back into the abdominal cavity, the extraction site closed to 
at least at the level of the fascia, and pneumoperitoneum reestablished. One sw:gaon than 
goes to the parinaal position and places the and-to-and stapling device into the rectum. 
Under direct view with the aid of the laparoscope, the stapler is advanced up to the 
and of the rectal stump. The spike can than be advanced out through the rectal stump 

figure 55.9 The bowel has been exteriorized and resected at the appropriate level. After the purae-string is completed 
the anvil af the stapling device is put in place and the purae-string tied down. 
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(Fig. 55.10). The other surgeon than needs to identify the proximal bowel with the anvil 
and then mate the two ends together (Fig. 55.11). The anastomosis is then carried out in 
the usual fashion. Once completed, the anastomotic rings are checked for completeness 
and the anastomosis itself is air-tested under water to check. for leaks. 

Rectopexy 
Once the integrity of the anastomosis has been confirmed, attention can be directed to 
doing the rectopaxy. The intent of the rectopexy is to fix the mobilized rectal stump to 

Figur• 55.10 Once pneumoperito· 
neum is reestablished, the circular 
stapler is passed up through the 
rectal stump and the spike 
advanced out through the end. 

Figur• 55.11 The two ends af the 
circular stapler are mated and the 
stapler fired to complete the 
anastomosis. 
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Figur• 55.12 A permanent suture 
is passed through the lateral stalk 
and subsequently tacked to the 
sacral promontory to accomplish 
the rectopexy. 

the sacral promontory so that the risk of recurrent prolapse is minimized. A permanent 
suture (0 or 2-0) is used to fix the lateral stalks of the rectum to the top of the sacral 
promontory (Fig. 55.12). The stitch into the sacral promontory needs to include the 
periosteum but at the same time be careful to avoid the sympathetic nerves and any 
vascular structures. At least two stitches should be taken to complete the rectopexy. 
Soma surgeons have also used various other fixation devices such as a laparoscopic tack 
applier for this same purpose. Alternatively, the rectopaxy sutures can be placed through 
the lateral stalks prior to rectosigmoid junction division or anastomosis creation. This 
latter method may limit excessive manipulation of the new anastomosis. Specifically, 
the sutures are placed through the lateral stalks and the sacral periosteum but left intact 
until after the anastomosis has been created. 

An adjunctive approach is to close the entire length of the peritoneum to the rectum 
with absoroabla suture. In closing the peritoneum, the lateral aspect of the bites of the 
peritoneum is more craniad. When the suture is tightened this closure serves to pull 
the rectum up and secure it in place higher in the pelvis. 

POSTOPERATIVE MANAGEMENT 

Postoperative managament following a sigmoid resection/ractopexy is no different than 
after any other laparoscopic-aided colectomy. In our institution, like many others, an 
enhanced recovery program is instituted immediately postoperatively. While some of the 
details may vary from place to place, many of the elements are common: early feeding and 
early ambulation on the same day of sw:gery, and early removal of the Foley catheter (the 
morning following surgery). Of great importance is the effort to minimize narcotic analge
sia by using gabapentin, acetaminophen, and nonsteroidal anti-inflammatory agents in 
various combinations. Prior to discharge, the patient needs to be tolerating solid food for 
at least two meals and taking enough fluids orally to avoid dehydration. The patient does 
not need to have a bowel movement prior to discharge but should at least be passing 
flatus. Successful implementation of this enhanced recovery program will require exten
sive staff education regarding the rationale, benefit, and safety of such an approach. 
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After recovery to normal work/life (usually 4 weeks) pelvic floor training by a spe· 
cially trained physiotherapist for anal incontinance is often necessary. In cases of pro· 
longed fecal incontinance of >6 months, it is likely that there are neuropathic pudendal 
nerves due to the preexisting descending perineum. In such cases, sacral nerve stimula· 
tion has been used with good results. 

_.} COMPLICATIONS 

Many of the complications that occur after this procedure are the same as can be 
expected after any segmental colectomy. Anastomotic leaks are feared but are fortu· 
nately uncommon. Because of the area of dissection, there can be injuries to the ureter 
and hypogastric nerves (with resultant sexual dysfunction). Even with the laparoscopic 
approach, ileus can occur and lead to a prolonged hospital stay. However, ileus is unu
sual enough in this setting that its occurrence should always make one search for an 
underlying cause of the ileus. 

3 RESULTS 
Both the short-term and the long-term results of laparoscopic-aided sigmoid resection/ 
rectopexy are very good. Conversion to an open procedure is necessary in only a small 
percentage (5o/o or less) of the cases. While operative times are longer for the laparo
scopic approach, the recovery of bowel function is quicker and length of stay is shorter 
than the open procedure. With long-term follow-up, the risk of recurrence is low (~7% 
at 5 years in pooled studies). 

Most patients see an improvement in their function. For those patients with incon
tinance, at least 50% will get better. For the patients with constipation, undergoing this 
procedure does not always resolve the constipation, but if the lateral stalks are not 
divided at least the condition does not typically worsen. 

~ CONCLUSIONS 

Laparoscopic-aided resection rectopexy is an excellent choice of a procedure for the 
medically fit patient with rectal prolapse accompanied by constipation. 
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56 Hand-Assisted 
Resection 
Rectopexy 
William Timmerman 

~ INDICATIONS/CONTRAINDICATIONS 

Rectal prolapse continues to be an interesting and challenging problem for both patients 
and surgeons alib. A myriad of procedures utilizing abdominal and perineal approaches 
have been developed, which serves as a testimony to the fact that no one procedure fits 
all patients, and therefore fitting the right patient to the right operation is important to 
obtain good results (1). 

As a general rule, abdominal approaches are preferred for more healthy and fit patients, 
while perineal approaches are more often utilized in elderly and/or infirm patients (2). 

A sigmoid resection and rectopexy offers the dual advantages of refixing the pro
lapsing rectum to the sacrum, and removing the usually redundant sigmoid, which not 
only helps prevent postoperative constipation (1,3-5), but also helps with prevention 
of recurrence by leaving the patient with a straightened left colon supported by the 
phrenicocolic ligament and left lateral peritoneal attachments (2,6). This anchoring in 
tum acts as a second point of fixation to help prevent rectal sliding and descent, and 
subsequent prolapse recurrence. 

Sigmoid resection and rectopexy can be performed in open, pure laparoscopic, or 
hand-assisted laparoscopic fashion. Compared with open laparotomy, a laparoscopic 
approach offers the advantages of less pain, shorter hospitalization, and a faster recov
ery and return to work (2,3,:7,8). It is our practice to perform resection/rectopexy in 
either pure laparoscopic or hand-assisted fashion, with the hand-assisted technique 
being especially useful in the more difficult patients with extensive adhesions from 
previous surgeries or pelvic conditions, in those patients with recurrences of prolapse 
following previous abdominal approaches, and when trying to avoid conversion to full 
open surgery when technical problems are encountered at operation. We also find it a 
very useful technique for those striving to obtain and improve their laparoscopic com
fort, skills, and competency early in their laparoscopic careers (9,10). 

Contraindication& include all the usual contraindications to laparoscopic surgery, 
including labile cardiac dis988e, severe COPD, and conditions causing a general inability 
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to tolerate position changes during surgery. The inability to safely dissect and operate 
at surgery, as caused by extensive adhesions or other technical factors is the most com
mon contraindication to laparoscopic approaches. Therefore, as a first step at surgery, 
placing a single camera port with an honest assessment of the intra-abdominal "lay of 
the land", coupled with an honest assessment of one's technical skills, is crucial to a 
good, safe outcome for both patient and surgeon. 

V PREOPERATIVE PLANNING 

AB a first requirement, the patient must first ba a suitable candidate for laparoscopic 
surgery. Significant cardiac and pulmonary problems must be accurately assessed and 
addressed, and the patient's previous surgical history thoroughly reviewed, especially 
previous pelvic or pelvic brim surgery. If the patient has had extensive previous pelvic 
surgery or inflammatory conditions, consider the placement of temporary ureteral cath
eters at the time of surgery, especially if early in one's laparoscopic career. 

Preoperative workup goes to the reasons why the patient developed prolapse in the 
first place (11). Patients with significant constipation merit colonic transit studies, and may 
be candidates for concomitant total colectomy if severe colonic inertia is discovered. 

Colonoscopy should be undertaken to exclude leading points for prolapse such as 
tumor, as wall as to discover other covert or unrelated significant colonic problems that 
could ba appropriately addressed at the same operation (e.g., a large right-sided villous 
neoplasm). 

Concomitant pelvic fioor abnormalities should be preoperatively identified, as they 
may affect surgical outcomes, and may on occasion ba concomitantly treated at surgery. 
For example, uterine prolapse and cystoceles may be simultaneously treated in a multi
disciplinary fashion at the time of prolapse repair (12). Paradoxical puborectalis con
tractions may ba a contributor to preoperative constipation, straining, and the formation 
of the prolapse, as wall as a contributing factor to postoperative recurrence if unad
dressed or unrecognized. Therefore, anal manometry and defecating proctography can 
play an important part of the workup. 

(;) SURGERY 

Operative Technique 

A hand-assisted technique can offer soma significant advantages. For the lass experi
enced laparoscopic surgeon, it offers the security of retained tactile feedback, improved 
eye-hand coordination, and help with learning depth perception while operating 
through a screen monitor (9,10). For surgeons at all skilllavals it can offer improved 
exposure by traction and countertraction, and can ba especially helpful with the ability 
to palpate and safely identify and delineate vital structures such as ureters, ureteral 
catheters, adhesed loops of bowel, and other significant structures, all of which may be 
partially obscured by adhesions and other operative conditions. It can aide in the con
trol of bleeding vessels, and can help develop appropriate tissue planes during dissec
tion. The tactile feedback with hand-assistance can help to more accurately assess 
tension across the colorectal anastomosis, and at the point of rectal fixation to the sac
rum. In addition, it can also assist with intracorporeal suturing. 

Patients are placed in supine lithotomy position, with both arms tucked, and orogastric 
and bladder catheters in place (Fig. 56.1): the operator stands at the patient's right side. 

Placement of the hand-assisted device varies between "midline" locations (Fig. 56.2) 
and "off-midline" locations (Fig. 56.3), according to the preferences of the surgeon. We 
prefer placement in the left lower quadrant by an oblique transrectus muscle-splitting 
incision, as it helps us usa the hand maximally as a retractor and dissecting aide, while 
keeping the hand away from the camera, and interfering lass with the field of view. Wa 
place a supraumbilical port for the operating camera, and one to two right lower quadrant 
working ports for use of the laparoscopic instruments (or camera, if needed) (Fig. 56.4). 
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Figur• 56.1 General positioning for 
laparoscopic resection ractopexy. 
Note supine lithotomy position, 
with both arms tucked at the 
sides, and orogastric tuba and 
tolay in place. 

Figure 56.2 Midline placement of 
hand-assisted device, with typical 
port placements. 

Figure 56.3 Off-midline placement 
of hand-assisted device in the left 
lower quadrant using an oblique 
transrectus muscle-splitting inci
sion. Incision size is 1-2 em 
smaller than the surgeon's 
numerical glove size • 
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Figur• S&A Our pnrfarrad port 
setup for hand-assisted rasactionl 
ractopaxy. 

Figure 5&.5 Initial sigmoid mobili· 
zation proceeding in a medial-to· 
lateral fashion, mobilizing the 
inferior mesenteric trunk 
cephalad. 

Incision size for the hand-assisted device is at most the same in centimeters as the 
surgeon's glove size. We prefer to incise 1-2 em smaller than glove size, as the abdomi
nal wall is plastic and will stretch during surgery. Hence, a size 7 glove would translate 
to a 5 em incision size. We also always make the hand-port incision after the creation 
of the pneumoperitoneum, as incisions made bafora the creation of pneumoperitoneum 
will stretch, and may contribute to peri-device leakage of the pneumoperitoneum during 
the case. 

We first mobilize the sigmoid, and identify the left ureter in all casas. Dissection 
may be in a medial-to-lateral (Fig. 56.5) or lateral-to-medial (Fig. 56.6) fashion, again 
depending on the surgeon's preference and local operative conditions. Unless the 
descending colon is loosely adherent to the lateral and posterior attachments, we do 
not routinely widely mobilize the descending colon, preferring to leave the majority of 
the descending colon's lateral and posterior attachments intact to act as a second point 
of "fixation" for the sigmoidectomy and rectopexy. The inferior mesenteric artery is 
elevated up away from the ratroperitoneum, leaving the marginal branch intact and 
dropping the hypogastric nerves posteriorly (Fig. 56.7), taking the dissection over the 
sacral promontory and into the upper part of the retrorectal space. 

While the peritoneum overlying the lateral sta.l.b and lateral mesoractal tissue is 
divided to help elevate the rectum up out of the pelvis, we prefer to leave the lateral stalks 
themselves intact, not only for subsequent suturing to the presacral fascia, but to avoid 
denervating the rectum and potentially causing constipation postoperatively (2,5,7,11,13). 
The posterior presacral dissection is undertaken to the puborectalis sling at the pelvic floor 
(Fig. 56.8). Palpating the coccyx is a good anatomic landmark to ensure that the posterior 
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Figur• 56.fi Initial sigmoid mobili· 
zation proceeding in a lateral-to· 
medial fashion, taking care to 
identify the left ureter, and not 
mobilizing more than the distal 
descending colon. 

Figur• 56.7 Dissection coming 
over the pelvic brim, elevating the 
inferior mesenteric system, while 
dropping the hypogastric nerves 
posteriorly, and entering the upper 
part of the retJorecbll space. 

Figur• 56.8 Posterior dissection is 
carried out caudally down tD the 
puborectalis sling. The coccyx 
ought to be palpable with a finger· 
tip, as a good check to confirm 
that the posterior dissection has 
gone far enough inferiorly. Ante· 
rior dissection is carried out 
4-5 em distal to the anterior 
peritoneal reflection. 
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Figur• 5&.9 Rectal and sigmoid 
division away from the mesosig· 
moid and mesorectum. We like to 
leave the superior rectal branch 
to the rectum intact to increase 
vascular supply, and help avoid 
any damage to the hypogastric 
nerves. 

Figur• 5&.10 We fix the rectum to 
the presacral tissues aftBrthe 
anastomosis has bean created. 
The hand can help lift the rectum 
up to the proper location with the 
proper tension, and help with 
suture fixation. 

dissection has proceeded sufficiently infsriorly. Anteriorly, the peritoneal reflection at the 
cul-de-sac is divided and anterior rectal dissection talren 4-5 em distally, to help elevate 
the rectum out of the pelvis for full rectal mobilization and subsequent fixation. The hand 
can be quite useful hera for traction/countertraction, and exposure. 

At this point, the uppermost rectum and sigmoid is dissected and divided away 
from the upper mesorectum and mesosigmoid, dividing segmental sigmoid branches, 
but again leaving the main inferior mesenteric system and inferiorly tracking superior 
rectal branch intact (Fig. 56.9). The uppermost rectum is then intracorporeally divided 
with a laparoscopic GIA stapler, and the redundant sigmoid is exteriorized by the hand
port and resected. A 29 or 33 mm anvil is placed in the distal colon, and the bowel is 
returned to the abdomen and pneumoperitoneum is reestablished. The rectul is tested 
with air insuiO.ation for leakage both before and after the anastomosis is created with 
transanal stapling, to check for leaks at both the GIA and circular staple lines. The 
fixation of the rectum by its lateral stalks to the presacral tissues can now be accom
plished, with the hand aiding in both the adjusting of the upward tension on the rec
tum, and with the placement of sutures or tacks (Fig. 56.10). The pelvic peritoneum is 
left open, and no drains are used. 

POSTOPERATIVE MANAGEMENT 

We immediately start clear liquids, and rapidly increase to regular low residue diet as 
tolerated. Patients are ambulated by postoperative day one, and are discharged home 
when independently ambulating, tolerating regular diet, voiding, and passing stool or 
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fiatus, with pain control by oral analgesia. Hospital stay is usually 2-4 days in uncom· 
plicated casas. 

_) COMPLICATIONS 

Complications following hand-assisted laparoscopic sigmoidectomy and ractopaxy for 
rectal prolapse should be similar to those for elective sigmoid resections for diverticu
lar and neoplastic disease. The most common are wound infections, pelvic infections, 
presacral bleeding, ileus, pneumonia, and anastomotic leak in the immediate postop· 
arativa period. The sigmoidectomy does not increase the morbidity of the procedure in 
terms of anastomotic leakage (rates reported as low as 0-1 o/o) (1-4, 13). Potential long· 
term complications include hernias and bowel obstruction. 

3 RESULTS 

Prolapse recurrence rates with open or laparoscopic resection and rectopexy are gener· 
ally better than those of ractopaxy alone, with recurrence rates generally in the 0-10% 
range, depending on langth of follow-up (3,13-15). However, as for all prolapse opera
tions, recurrence increases over time, and the data is largely unavailable over 10 years 
out from surgery. 

Constipation and incontinanca are usually improved with rasactionlrectopaxy com
pared to other techniques (2-4,11,13). 

Preservation of the lateral ligaments appears to be important in reducing postop· 
arativa constipation, and improving continanca (2,5,7,11,13). 

Data on hand-assisted rasaction/ractopaxy is sparse, but should ba comparable to 
pure laparoscopic techniques. 

t!!J CONCLUSIONS 

Hand-assisted laparoscopic sigmoidectomy and rectopexy is a useful technique for deal· 
ing with rectal prolapse, especially for those casas complicated by adhesions from pre· 
vious surgery, casas of recurrent prolapse, and those in which operative conditions may 
otherwise mandate a conversion to open surgery. In addition, it may be a useful "bridge" 
for those surgeons who are still early in their laparoscopic experience, and who desire 
to improve their laparoscopic skill sets on surgically straight-forward patients. 
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57 Ripstein Procedure 
Jason F. Hall, Helen M. MacRae, and Patricia L. Roberts 

Introduction 
Rectal prolapse is a full thickness protrusion of the rectum outside of the anal canal. It 
is an uncommon condition affecting an estimated 2.5 per 100,000 population (1). The 
condition predominantly affects women in the seventh and eighth decades. 

Risk factors for the development of rectal prolapse include weak pelvic floor mus
culature, a deep pouch of Douglas, a redundant rectosigmoid, and lack. of fixation of 
the rectum to the sacrum; nulliparity in women is also associated with prolapse. Other 
disease and conditions linked to rectal prolapse include connective tissue disorders, 
especially scleroderma, neurologic diseases, such as spina bi.fi.da, multiple sclerosis, 
spinal cord injury, and senility, prior surgery for congenital anomalies, especially imper
forate anus, mental illness, and eating disorders, such as bulimia. A history of disor
dered defecation is often elicited. 

Men affected by rectal prolapse tend to be younger than affected women. Rectal 
prolapse is also recognized in children under the age of 3 years and occurs in equivalent 
numbers of boys and girls. In young children, it is most often a self-limited condition 
associated with a diarrheal illness. The prolapse is often mucosal only and resolves 
with development of the sacral attachments to the rectum. The condition is also associ
ated with cystic fibrosis, especially in Westem countries. 

The Ripstein procedure and its variations involve a rectopaxy with the use of mesh. 
The Ripstein procedure previously was a common procedure for treatment of rectal pro
lapse because of its low recurrence rate, and the avoidance of a bowel anastomosis. 
However, the procedure has largely been supplanted by sigmoid resection and rectopexy 
or laparoscopic sutured rectopexy. Thus, although the Ripstein procedure and its varia
tions are currently not a common operation for rectal prolapse, it still has specific indica
tions, and should be in the armamentarium of any surgeon who treats rectal prolapse. 

t!J INDICATIONS 

The ideal operation for rectal prolapse should have low morbidity and should resolve 
the anatomic and physiologic abnormalities. Pursuit of this goal has resulted in over 
100 procedures described for the colTection or amelioration of rectal prolapse (2). These 
procedures have generally been grouped into two general categories: transabdominal 
and transperineal approaches. Traditionally, transabdominal approaches have been 
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used for younger, healthy individuals to minimize recurrence, and transperineal proce
dures to elderly, frail populations, minimizing morbidity. It is di.f6.cult to make firm 
recommendations regarding the appropriateness of each technique for d:iffering patient 
populations due to the lack of quality data on outcomes (3). 

In the past, the Ripstein procedure was the abdominal procedure of choice for rectal 
prolapse. CUITently, it is primarily used for patients in whom an abdominal procedure is 
indicated, but resection is either not indicated (those patients with no constipation), or 
where an anastomosis may be at high risk. The Ripstein procedure may also be under
taken in patients with recUITent rectal prolapse after other repairs. Patients who have 
failed previous perineal approaches, especially the Altemeier approach, may also be good 
candidates for a Ripstein type repair. In these patients, concern with the vascular supply 
may preclude an abdominal resection. Suture rectopex.y is another option in these patient 
groups, with little evidence demonstrating superiority of one procedure over the other, 
but more long term data for the Ripstein procedure. 

Ripstein first described an anterior sling rectopexy in 1952 (4). The procedure is 
typically performed through a transabdominal incision but can also be completed lapar
oscopically (5). Contraindications to the Ripstein procedure include the presence of 
medical comorbidities that would preclude a successful abdominal operation. Sepsis or 
fecal spillage at the time of surgery are also contraindications. A relative contraindica
tion would be patients with preoperative constipation as the Ripstein procedure has 
increased the reported postoperative rates of constipation (6). 

U PREOPERATIVE PLANNING 

The initial assessment begins with the demonstration of rectal prolapse in the surgeon's 
office. If the prolapse cannot be demonstrated on the exam table, the patient should be 
asked to strain on the toilet. The main differential diagnosis is prolapsing hemorrhoidal 
disease. Patients with rectal prolapse will generally have tissue with concentric prolaps
ing folds (Fig. 57.1), while patients with hemorrhoidal disease will have radial folds 
between the columns of Morgagni (Fig. 57 .2). In full thickness rectal prolapse, two 
distinct walls of the rectum are palpable. 

If a full thickness rectal prolapse cannot be demonstrated, defecography can be 
performed to assess for prolapse. Internal intussusception is a common &nding on 
defecography, and not generally an indication for surgery. 

Figura 51.1 Concentric prolapsing 
folds characteristic of full thick
ness rectal prolapse. 
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figure iiJ. Radial prolapsing folds 
consistent with Grade III/IV hem· 
orrhoids. 

Digital rectal examination is performed to assess resting and squaaza pressures. 
Patients with rectal prolapse often have a patulous anus and weak anal sphincters. 
Women should be assessed for rectocele, enterocele, or other pelvic prolapse. Combined 
repair of other pelvic floor disorders, such as uterine and vaginal prolapse or cystocele 
are canied out with a multidisciplinary team. Approximately 5% of patients have an 
associated solitary rectal ulceration. This condition is believed to result from repeated 
mucosal trauma and resultant ischemia and generally occurs in the anterior rectum. It 
may ba confused with rectal cancer and biopsy can easily confirm the diagnosis. 

Up to 50o/o of patients with rectal prolapse suffer from fecal incontinence. This is 
thought to be secondary abnormalities in rectal compliance and distention (4). In these 
patiants, anal manometry, andoanal ultrasonography, and electromyography are soma
times helpful in guiding the choice of operation, but not uniformly necessary prior to 
proceeding with repair. 

About 15-65% of patients with rectal prolapse may suHer from constipation (7). 
The Ripstein procedure should ba avoided in patients who report a history of con
stipation (6). 

(9 SURGERY 

Positioning 
After general anesthesia is induced, the patient is positioned either supine (if a split 
leg table is available), or in the lithotomy position, with padding of all potential pres
sure points: a urinary catheter is used in all cases. 

Technique 
For the open approach, a lower midline incision can be used. In patients without pre
vious surgery, especially in slim females, all relevant structures can be accessed through 
a modest Pfannenstiel incision. A wound protector and appropriate retractor are placed. 
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Figur• 57.3 Sutures are affixed to 
the sacrum to the right of midline. 

The patient is positioned in the '1\-endelenburg position, and the small bowel is packed 
into the upper abdomen. The sigmoid colon is mobilized along the white line of Toldt. 
The left ureter is identified and protected. The lateral peritoneal attachments of the 
mesosigmoid and mesorectum are incised beginning at the sacral promontory, and this 
incision is carried distally toward the pelvis, on both sides of the rectum (5). The rec
tum is lifted, allowing the mesorectum to be gently mobilized from the rectosacral 
fascia. The retrorectal areolar plane is entered posterior to the superior hemorrhoidal 
artery, dropping the sympathetic nerves posteriorly. The dissection is caniad down 
sharply to the level of the coccyx and pelvic floor. Care must be taken to avoid the 
prescral venous plexus to avoid intraoperative hemorrhage (6). 

The left colon and rectum receive innervation from nerve fibers coursing through 
thalataralligaments. Soma authors have suggested that division of the lataralligamants 
leads to postoperative constipation (8). Others have pointed to decreased rates of recur
rence in those who undergo lateral ligament division (9). Dividing the lateral ligaments 
can be individualized, basad on the length of the prolapse, and ability to achieve secure 
placement of the sling. 

To place the mesh anteriorly, a 5 em strip of mesh is sutured to the sacrum to the 
right of midline. It is than passed over the anterior portion of the rectum, and affixed 
to the sacrum to the left of the midline. (Fig. 57.3) The mesh should be placed approx
imately 5 em below the sacral promontory. The mesh is secured to the sacrum with 
nonabsorbable sutures (Fig. 57.4). The sutures are aflixed approximately 1 em from the 
midline on each side. Care is taken to avoid the presacral venous plexus. If bleeding 
does occur, tying the suture in place, rather than removing it, may be helpful. Packing 
or placement of further sutures may also help control bleeding. There should be suffi
cient width of mash such that one can admit one fi.ngar between the sacrum and mes
orectum. Once the mash is sutured to the sacrum, the rectum should be proximally 
retracted until it is taut and the prolapse is well reduced. The mesh is then fastened to 
the rectum using tina 0 or 2~ nonabsorbabla sutures (Fig. 57.5). The sutures should be 
placed between the mesh and a muscular layer of the rectum. The lumen of the rectum 
should not be entered. The mesorectum should also be attached to the mesh, however, 
the mesorectum should not be completely encircled by the mesh. The mesh is then 
pulled to the left side and fastened to the rectum and sacrum using absorbable sutures 
(Fig. 57.6). 
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Because of a significant incidence of stricture and obstruction secondary to mesh 
constriction, Ripstein modified his procedure. Using this technique, the 5 em long by 
approximately 10 em wide Marlex or Gore-Tex mesh sling is placed posterior to the 
rectum, leaving the anterior rectal wall free to distend. The mesh is sutured to the sac
rum first. Once again this is accomplished either by directly suturing the mash to the 
sacrum, using interrupted nonabsorbable suture (such as 2-0 prolene), or alternatively, 

Figur• 57 A Mesh is affixed to the 
sacrum to the right of midline. 

Figure 57.5 Mesh is affixed to the 
right side of the rectum using non
absorbable sutures. 
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Figur• 51.6 Mesh is affixed to the 
left rectum and sacrum using 
non-absorbable sutures. 

Figur• g,7 A modification of the 
Ripstein procedure leaves a gap 
in the mesh anteriorly. This is 
designed to avoid strictures. 

a hernia tacker may be used. The mesh is secured to the midline of the sacrum, facilitat
ing avoidance of the venous plexus (Fig. 57.7). It is then sutured two-thirds to three
quarters of the way around the circumference of the rectum on either side, again taking 
care to avoid entering the rectal lumen. This leaves a gap in the mesh anteriorly which 
is designed to avoid narrowing of the rectum (Fig. 57.7). 
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Kuminsky et al. (5) described the laparoscopic Ripstein repair in 1996. The essen
tial elements of the operation are similar to an open procedure. Access is obtained using 
a supraumbilical 5 or 10 mm port for the camera. Two left lower quadrant ports are 
used. A 12 mm port medial and inferior to the anterior superior iliac spine, and a 
5 mm port just lateral to the rectus, midway between the anterior superior iliac spine 
and the umbilicus. A 5 mm port at the level and medial to the left anterior superior 
iliac spine is also used. Steep Trendelenburg is used. The sigmoid colon is delivered 
from the pelvis. The rectosigmoid is held cephalad and anterior, and the inferior 
mesenteric artery (IMA) is visualized. The peritoneum is incised on the right side, 
posterior to the IMA, using laparoscopic scissors or the hook. The peritoneum is incised 
along this line, working inferiorly to the pelvic floor, and superiorly to the origin of the 
IMA. The presacral nerves are identified, and dropped posteriorly. 

A grasper is placed posterior to the IMA, lifting it anteriorly. The plane posterior 
to the IMA is opened, using a combination of gentle blunt dissection and sharp dissec
tion, in the avascular retrorectal areolar tissue. 

This plane is developed over toward the left side. The left ureter is identified later
ally as one comes under the IMA. The peritoneum to the left of the rectum is then 
incised, also to the pelvic floor. The pre-cut mesh is rolled and inserted through the 
right lower quadrant port. The mesh is affixed to the sacrum using a laparoscopic sta
pling device, or with intracorporealsutures, and then secured to the rectum. Although 
this operation is technically feasible, there are no studies reporting long-term results 
following this technique. 

POSTOPERATIVE MANAGEMENT 

Patients are started on a clear liquid diet postoperatively and advanced to a regular diet 
as they are able to tolerate it, usually within a few days. The urinary catheter is removed 
on postoperative day two . 

.)3 COMPLICATIONS & RESULTS 

Although there is a significant body of literature regarding outcomes following the Ripstein 
procedure, there is a lack of randomized or prospective data. Mortality following this 
procedure tends to be low ranging from G-2.8o/o and reported recurrence rates range from 
G-13o/o (8). Roberts et al. reported the 22-year Lahey Clinic experience with the Ripstein 
procedure (135 patients). The most common complication associated with the procedure 
was hemorrhage from the presacral veins. Although the Ripstein procedure has been 
widely criticized because of concerns about stricture at the site of the sling, this complica
tion was only reported in 2.2% of patients (10). Tjandra et al. (6) reported their experience 
with 169 patients undergoing surgical procedures for rectal prolapse, 142 of who under
went anterior mesh rectopexy. This group found that the persistence of constipation was 
higher after the Ripstein procedure than aftsr resection rectopsxy (57% vs. 17%). For this 
reason, they concluded that the Ripstein procedure should be avoided in patients with 
initial complaints of constipation. Although a laparoscopic Ripstein procedure has been 
described, no long term outcomes have been reported. 

+;, CONCLUSIONS 

The Ripstein procedure is an effective technique for the management of patients with 
full-thickness rectal prolapse. Because there are a number of options for the manage
ment of patients with rectal prolapse, the individual characteristics of each patient 
should be taken into account when choosing to apply this technique. Although this 
technique is associated with improved continence, it should be avoided in patients who 
present with constipation. 
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58 Ventral Hernia 
David B. Earle 

~ INDICATIONS/CONTRAINDICATIONS 

The indications for treating a ventral hernia are no different when considered alone or 
in conjunction with a colorectal problem requiring an abdominal approach. Broadly, 
these indications are: (a) correcting of an existing problem, and (b) preventing problems 
from the hernia in the future. 

Problems created from ventral hernia include: 

Pain 
Bowel obstruction (acute, recurrent) 
Abdominal wall deformity (poorly fitting clothes or ostomy appliance, cumbersome 
support garments) 

• Skin ulceration 
• Limitations in activities of daily living 

Whether the patient is asymptomatic or has a problem, many untreated ventral 
hernias will progress in size over a period of months to years, have a progressively 
worsening symptom complex, and gradually become more difficult to repair. The rate 
of progression is unpredictable, and diHerent among patients. As the difficulty level 
increases, the number of surgeons available with the necessary training and experience 
decreases. 

Although it is acceptable to repair a ventral hernia that is asymptomatic, it is not 
mandatory to repair every ventral hernia, even when performing a concomitant abdom
inal procedure. When considering repair of a ventral hernia, it is important to explicitly 
establish the goals and objectives of the hernia repair separately, and align these goals 
and objectives with the patient and surgeon. In addition, there should be a separate 
discussion regarding the risks, benefits, and expected postoperative course regarding 
the hernia repair itself. 

V PREOPERATIVE PLANNING 

Once a ventral hernia has b89n diagnosed and the goals and objectives have been explic
itly defined and aligned, planning may begin for either concomitant or deferred repair. 

Ventral Hernia Repair 
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One must assess the existing problems and make a determination regarding the 
urgency of both the hernia repair in the colorectal procedure. An estimate of the com
plexity of the hernia repair will be required to make an appropriate determination. In 
general, large, incisional hernias (particularly recurrent with previous prosthetic repair) 
are the most difficult to fix. While there are no well-defined size parameters, ventral 
hernias larger than 5 em in width are more difficult to repair, and hernias greater than 
10 em in width generally require a surgeon with hernia specific training and expertise. 

Deferred repair should be considered if the patient is a poor surgical candidate, or 
the existing colorectal problem does not allow enough time to coordinate the operation 
with a surgeon that specializes in complex ventral hernia repair and: 

The hernia is minimal or asymptomatic. 
The hernia is recurrent. 
There has been previous synthetic mesh placed. 
The hernia is large. 
The hernia is from a previous large incision. 

Under these circumstances, the primary goal of the operation would be a successful 
colorectal procedure. The addition of a separate, complex abdominal operation may be too 
risky, and put both procedures at risk for failure. Leaving the hernia alone for repair in 
the future will, however, require some planning regarding the incision. It would generally 
be safe to open the skin over the hernia sac and simply close the sac, subcutaneous tissues 
and skin at the end of the procedure, leaving the abdominal wall defect alone. This strat
egy should have a high success rate as long as the integrity of the skin is good. 

Concomitant repair should be considered if: (a) the patient is a reasonable surgical 
candidate, and the hernia associated with an existing problem requires attention in a 
similar timeframe that colorectal problem does, or (b) the hernia is asymptomatic and 
there will be a multidisciplinary approach with a surgeon(s) specializing in abdominal 
wall reconstruction. 

Selecting the proper technique for hernia repair will depend on the clinical sce
nario as a whole, in addition to the specific goals and objectives for the operation. The 
size of the hernia, however, will be one of the primary factors that will limit the avail
able techniques. If there is an incisional hernia of any size, we know that recurrence 
rates will be much lower if a prosthetic is used compared to primary closure with 
"standard" suturing techniques which typically utilize at least 1 em bites of tissue and 
advance at least 1 em between sutures. Thus, the presence of an incisional hernia will 
either require a different suturing technique and/or prosthetic placement to maximize 
the successful closure of the abdominal wall. 

If the prosthetic is going to be used, the choice of the specific prosthetic and place
ment location should be planned before the operation commences. This type of preop
erative planning will help avoid intraoperative delays due to missing supplies and/or 
instrumentation. For example, if a retromuscular, extraperitoneal placement of a poly
propylene prosthetic is planned, but intraoperative circumstances favor and intraperi
toneal placement, but the operating room does not have a prosthetic designed for 
intraperitoneal use, the surgeon will be faced with the choice of significantly altering 
the technique, or utilizing a prosthetic in a manner in which it was not intended. 

Ventral hernias with defects greater than 5 em in width may also require a compo
nent separation prior to closure and prosthetic placement. Component separation 
requires the separation of the internal and external oblique muscles, division of the 
insertion of the external oblique, and sometimes mobilization of the posterior rectus 
sheath. This allows the rectus muscles to be advanced to the midline in the vast major
ity of cases, and may be used in combination with a prosthetic. Component separation 
techniques that preserve the blood supply to the skin significantly reduce the risk of 
wound complications. To accurately measure the size and shape of the defect, as well 
as to investigate for defects in other areas of the anterior abdominal wall, a CT scan 
without oral or IV contrast can be quite helpful. It may also sometimes be helpful to 
perform the scan with and without Valsalva maneuvers to look at the abdominal wall 
in a more dynamic fashion. If there is going to be aCT scan performed for other reasons, 
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such as searching for metastatic disease, the proper CT protocol for that reason should 
be followed, and the abdominal wall may still be assessed. If a component separation 
is planned, a multidisciplinary approach is typically employed and will require sub
stantial preoperative planning to align the operative plan and schedules. 

In summary, the issues to be dealt with during the preoperative planning process 
include: 

• Detailed assessment of hernia including symptoms and anatomic details (includes 
history, physical examination, and radiological studies) 

• Establishment of goals and objectives related to hernia repair 
• Determine appropriate technique to achieve the goals based on anatomic details 

(includes technique, prosthetic type, and placement location) 
• Decision to perform hernia repair concomitant or subsequent to colorectal procedure 

6) SURGERY 

Technique 

Before mentioning specific scenarios for prosthetic repair of ventral hernia, the appro
priate suturing technique for midline laparotomy closure deserves mention. It has been 
shown that using smaller bites at smaller intervals increases the initial wound strength, 
reduces risk of wound infection, and dramatically reduces incisional hernia rate at 2 yeBI'!l. 
The appropriate depth of tissue and distance between sutures is 5-8 mm, significantly 
less than the 1-2-cm distances commonly utilized. It is also important to note the avoid
ance of muscle fibers and fat when placing each suture. This will slightly increase the 
time it takes to close the incision, but the long-term benefits that the patient will realize 
are worth the effort. It will be more difficult to precisely place the sutures in the apone
urosis during reoperative surgery than it will be with primary closure of a small defect. 
This so-called short suture technique should be used for closure of the vast majority (if 
not all) of laparotomy incisions. 

Because there are an infinite number of clinical details, the discussion will be lim
ited to specific techniques related to common clinical scenarios based on the size and 
type of ventral hernia. In addition, the term "extraction site" will be used to describe 
the specimen exb:'action site during laparoscopic procedures. Regarding the choice of 
prosthetic, there is no conclusive data supporting the use of one prosthetic over another. 
Clinical experience and existing data, however, suggests that microporous PTFE-based 
prosthetics have a relatively increased risk of infection, and bridging gaps with costly, 
non-cross-linked biologic prosthetics have a relatively increased risk of hernia recur
rence. Synthetic prosthetics with an absorbable barrier on one side are designed for 
intraperitoneal use with a barrier side being placed towards the viscera to minimize 
adhesions. These types of prosthetics will be referred to as absorbable barrier prosthet
ics, and currently available products have a permanent structure made from polypro
pylene or polyethylene terephthalate (PET: polyester). 

Small (<5 em), Primary, Midline Ventral Hemia Such as Umbilical 
If the laparotomy or extraction site incision is directly over the hernia defect, the defect 
may simply be closed utilizing the short suture technique described above. If a laparo
scopic port is placed in the hernia, it should be placed under direct visualization, and 
the defect may again be closed utilizing a short suture technique if possible. AB the size 
of the defect approaches 1 em, the ability to utilize the "short suture" technique is lost, 
and there are a variety of techniques available for port site closure. 

Small(< 5 em), Midline lncisianal Ventral Hemia 
Proper repair of any incisional hernia requires a prosthetic in order to significantly 
lowar the risk of recumm.t hernia. In general, macroporous prosthetics made a polypropyl
ene or polyester may be placed in the retromuscular, exb:'aperitoneal ("sublay") position, 
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and the overlying anterior rectus sheath either completely or partially closed utilizing 
the "short suture" technique. This technique may be used with concomitant colorectal 
procedure is with little risk. for prosthetic infection or hernia recurrence. This technique 
requires complete closure of the posterior rectus sheath after it has been mobilized to 
expose the retromuscular space. If complete closure cannot be obtained, omentum 
would be necessary to suture to the edges of the closure to prevent herniation of bowel, 
and keep the prosthetic from baing directly exposed to the viscera. Alternatively, absorb
able barrier prosthetic may be used if the posterior rectus sheath cannot be fully closed, 
and/or if there is not enough omentum for visceral protection. 

In addition, intraperitoneal placement of the prosthetic is a possibility, but may be 
at higher risk. for fixation-related problems to the edges of the prosthetic, and tolerance 
of infection if one develops. 

Placement of a prosthetic anterior to the abdominal wall musculature ("onlay") is 
another possibility, but essentially requires complete closure of the anterior rectus 
sheath and the development of some skin naps which may increase the risk of wound
related complications and infection. 

Medium-Sized (5-10 em) Midlinelneisional Hernia 
Mobilization of the posterior rectus sheath with a "sublay" prosthetic and closure of 
the anterior rectus sheath over the prosthetic using the short suture technique would 
be considered the bast approach for these types of hernias when considering repair with 
a concomitant colorectal procedure. The "onlay" technique may be technically easier, 
but does pose potential risks as mentioned above, particularly if the anterior rectus 
sheath cannot be closed. 

Large (>10 em) Midlinelncisional Hernia 
While there is no consensus, there is increasing opinion that proper repair of these 
types of incisional hernias requires a "component separation." This is accomplished by 
detaching the medial portion of the external oblique muscle bilaterally from the costal 
margin to the pubic symphysis, separating the oblique muscles, and mobilizing the 
posterior rectus sheath. This will allow medial release of the anterior rectus sheath that 
should bring the rectus muscles to the midline which should be closed using the short 
suture technique. Techniques that preserve the blood supply to the skin, such as an 
endoscopic component separation, has the advantage of avoiding lw:ga skin flaps, and 
reducing complications related to the midline wound. Nonendoscopic techniques that 
preserve the blood supply include limited skin naps and laterally based incisions with 
the use of lighted retractors to improve visualization. There is no consensus as to 
whether a prosthetic should be placed in the "sublay" or "onlay" position. Placing a 
prosthetic in the "sublay" position has the theoretic advantage of better integration into 
host tissue and less risk of infection, particularly if there are complications related to 
the skin and subcutaneous tissues of the midline wound. These large hernias generally 
need to be repaired in an open fashion, particularly if a concomitant colorectal proce
dure being performed. A biologic prosthetic is also a possibility for use, but should 
usually not be used unless the midline can be closed completely. 

For all of the above techniques, the patient may be in the supine position with or 
without lithotomy position. If a component separation is going to be performed endo
scopically, it is usually best to tuck the arms at the patient's side. In addition, if the 
colorectal procedure is baing done first, the patient can be re-positioned for the hemia 
repair to avoid lithotomy position for a prolonged time. It is important to make sure 
that all patient positioning equipment be fitted to the patient, and not vice versa. All 
appropriate precautions need to be taken to minimize the risk. of positioning injury. 

POSTOPERATIVE MANAGEMENT 

Postoperative management of the hernia repair will depend on the technique used. For 
small- and medium-sized hernias that have been repaired with easy closure of the midline 
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and either "sublay" or "onlay" prosthetic placement, the patient may advance their diet 
as tolerated, or dictated by the colorectal procedure. Activity may also advance as toler
ated, without formal restriction. Large hernias that have been repaired with a component 
separation and prosthetic, generally, require activity restriction for 6-8 weeks, when the 
wound strength would be expected to be at approximately 90o/o of its maximum. Because 
this activity restriction is empiric, there is no conseosus on exactly how to apply it In 
general, it is important to educate the patient to avoid straining of their abdominal wall. 
This will include smoking cessation preoperatively, confirmed with preoperative nicotine 
tasting. This may not only reduce coughing postoperatively, but should also improve 
wound healing. BecaUBe coughing and sneezing are involuntSIY, the patient should be 
instructed to attempt to cough and sneeze lightly possible. Nausea, also involuntary, 
should be treated anti-emetics, and liberal use of nasogastric decompression tubes. Con
stipation also creates scenarios requiring excass abdominal wall straining, and should be 
treated with laxatives. With large hernias, there are occa.sioos when significant teosion 
on the midline closure is unavoidable. Depending on the degree of teosion, the following 
maneuvers are available to minimize the chance of a wound dehiscence: 

• Keep the patient's torso slightly flexed at all times (even during traosfers, bathing and 
ambulation) during the first postoperative week 

• Placement of a properly fitting abdominal binder. 
• Liberal Wle of medication for nausea, cough, and coostipation. 
• Only advance diet if not distended, and liberal use of NGT if distention develops. 
• Maintain heavy sedation with endotracheal intubation for 2-4 days postoperatively 

(rare). 
• Minimize activities which caUBe excessive abdominal wall straining for 6-8 weeks. 

There should be liberal Wle of drains in the subcutaneoUB space, particularly if any 
flaps have been raised or there is excess skin and subcutaneous tissue that have created 
a potential space under the midline closure. The drain should be left in until it is drain
ing less than 2o-30 m.l/24-hour period. While this usually occurs within the first 2 weeks, 
excessive drainage may persist for 6-8 weeks. 

_) COMPLICATIONS 

Complications regarding prosthetic use for hernia repair may arise in the early (first 
30 days) or late postoperative period, and include: 

• Infection 
• Inflammation 
• Pain 
• Seroma 
• Hernia recurrence 

Dealing with infectious complications is no different than with any operation, even 
in the presence of a prosthetic. Antibiotic use should be limited to tissue infection not 
amenable to drainage, such as cellulitis. If the infection or its treatment leaves the 
prosthetic exposed, negative pressure wound therapy and/or standard wound care may 
be employed without removing the prosthetic. This is generally true only for macropo
rous and biologic prosthetics, not macroporous prosthetics. Regardless of raw material, 
macroporous prosthetics appear to the naked eye like a screen, and microporoWI pros
thetics appear like a solid sheet. Only portioos of the prosthetic that do not incorporate 
with the surrounding tissue will eventually need to be excised. Systemic sigos and 
symptoms of infection may indicate that the entire prosthetic is infected, and should 
prompt further investigation to make this determination, as removal of the entire pros
thetic would then be necessary. 

Occasionally, the skin of the anterior abdominal wall involving all or a portion of 
the area where the prosthetic was placed may develop an inflammatory reaction of 
unknown etiology, usually manifest with erythema and warmth of the skin that may be 
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difficult to distinguish from infection. The erythema may become more intense when 
the patient is in an upright position comparad to the supine position. Without systemic 
signs of inflammation such as fever, rigors, or leukocytosis, it is safe to treat this with 
observation and/or anti-inflammatory medications. Imaging studies may or may not 
reveal a fluid collection around the prosthetic, and may help serve as a baseline for 
future comparison. 

AB with any intra-abdominal procedure, uncontrolled anterotomy due to lysis of 
adhesions, anastomotic failure, fixation of the hernia prosthetic, or early postoperative 
obstruction is a possibility, and a potantially life-threataning complication. A high 
index of suspicion and low threshold to return to the operating room for a diagnostic 
laparotomy/laparoscopy are necessary to reduce morbidity and mortality from this com
plication. Return to the operating room should be considered if the patient is not fol
lowing the typical postoperative course, and no other plausible explanation exists. 

A seroma may be represanted by a fluid collection around the prosthetic or in the 
subcutaneous space, and is a normal physiologic response to an operation with pros
thetic implantation. Early in the postoperative course, this is not considered a compli
cation, but the surgeon should be aware of its existence so it can be properly observed 
to determine if it resolves without treatment, causes any symptoms, or becomes infected 
in the future. Seromas that are thought to be causing significant symptoms or are 
infected should be drained. A seroma that persists beyond 12 months should be con
sidered for a drainage procedure, even if it is asymptomatic, to avoid the possibility of 
infection from a distant site such as cellulitis or a dental infection. It is important to 
note, however, that percutaneous drainage of any seroma must entirely drain all of the 
material within the cavity. If there is solid material that is not drained, and a drain is 
left in place, it has a high risk of becoming infected. In the scenario where all of the 
material cannot be drained, it is best either to not leave a drain, or to return to the 
operating room for complete drainage. 

Recurrence in the early postoperative period should not be ignored as a possibility. 
Diagnosis of hernia recurrence is no different in the early or late postoperative period, 
and include: 

• Presence of the same symptoms related to the hernia compared to the preoperative state 
• Presance of a reducible mass 
• Excessive pain at the site of a presumed seroma 
• Bowel obstruction 

These findings from the history and physical examination may be complimented with 
radiologic studies, with cr scanning probably being the best study currently available. 

~~ RESULTS 
Results will vary depending on the technique. Most data looking at hernia repair lack 
adequate follow-up by physical examination. There are, however, a series of data that 
can be analyzed in a logical fashion related to abdominal wall closure. Incisional hernia 
formation after primary laparotomy closure using the "standard" suturing technique has 
a 15-20% incidance. This incidance is reduced to approximately 5% using the "short 
suture" technique. Primary repair of incisional hernia using the "standard" suturing 
technique has a recurrence rate of approximately 60%, and there is no data about pri
mary repair of incisional hernia with the short suture technique, although presumably 
it would be lower. Recurrence rates .from primary repair utilizing the "standard" sutur
ing technique with a component separation (separation of internal and external oblique 
muscles, detachmant medial border of external oblique, mobilization of posterior rectus 
sheath) are 20-30%. 

Compared to "primary repair," a variety of techniques utilizing a prosthetic may 
reduce recurrence rates to 5-30o/o. Utilization of a component separation technique low
ers recurrence rates with primary repair using the "standard" suturing technique, and 
presumably would have an even lower rate with the use of the "short suture" technique 
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Expact.d 
Tacll•i•u• AdvaiDgaa Diudnllfllg• recurrence rata 

Primary repair • Familiarity • High failure rate 60% 
!•standard• suture • Uncomplicated unless • lncreaaedwound 
tachniquel there is a large defect infection rata 

Primary repair 1•short • Increased wound • Unfamiliar technique Unknown, but 
suture· tachniquel strength • Increased operative probably <tiD% 

• Lower wound infection time 
rate 

• Lower recurrence rate? 

Prosthetic repair • Technically simple • High failure rate 611% 
l·inlay· technique; • Prosthetic becomes 
edge of mesh exposed of wound 
sutured near edge opened 
of the defectS 

Prosthetic repair • Lower recurrence rate • Technically more ~10% 
l•aublay• or • Prosthetic not exposed if difficult 
intraperitoneal wound opened 
tachniquel • Batter tolerance of 

infvc1ion evan if 
prosthetic involved 
lsublay onlyl 

• Does not require 
complete closure of 
midline 

Prosthetic repair • Technically easier than • Requires complete Unknown, probably around 
1•onlay• technique) retromuscular closure of midline 15% 

techniques • Requires skin flaps 
• Prosthetic becomes 

exposed of wound 
opened 

Component separation • Able to close midline • Requires some • 20-311% if midline closed 
technique defects up to 20 em in training using •standard· 

width • Increases operative suturing technique 
• May be used with the time • Probably 1~20% if 

prosthetic technique •short suture• 
lretro muscular or on lay) technique utilized 

• Probably 10% if utilized 
with ·short suture· 
technique and a 
prosthetic 

and/or a prosthetic. There is a paucity of data comparing the sublay versus onlay tech
nique of prosthetic placement when used with or without a component separation, and 
the relative advantages and disadvantages have been described above. While accurate 
data are lacking, best available estimates of recUITence, along with the advantages and 
disadvantages of each technique are listed in Table 58.1. 

~ CONCLUSIONS 

In summary, many patients requiring an abdominal approach to a colorectal procedure 
will have a high risk for incisional hemia or an existing ventral hemia (primary or 
incisional). It is of vital importance to determine the patient's goals regarding hemia 
repair, and align these goals with the surgeon's objectives preoperatively. From a tech
nical standpoint, proper technique of abdominal wall closure utilizing the "short suture" 

ca ......... 

Technique should be 
abandoned 

Should be used for 
closure of all 
laparotomy wounds 

Technique should be 
abandoned 

Sublaytechnique may 
require prosthetic 
designed for 
intraperitoneal usa if 
posterior layer cannot 
be closed 

In general, prosthetics 
design for 
intraperitoneal use are 
not required 

Standard open component 
separation associated 
with 20 to 30% major 
wound complication 
rate; endoscopic or may 
nee~open techniques 
lower wound 
complication rates by 
avoiding large skin flaps 
to disrupt blood supply. 
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Suggested Readings 

technique should be utilized in the vast majority, if not all cases. For small- and medi
um-sized midline incisional hernias, the best technique for prosthetic repair of hernia 
is probably the "sublay" technique utilizing a macroporous, permanent or biologic pros
thetic. For large-sized incisional hernias, utilization of the component separation tech
nique along with a "sublay" macroporous, permanent or biologic prosthetic, is probably 
the best technique. More data regarding the value of the prosthetic as it relates to cost 
and outcomes are necessary to make adequate recommendations regarding the use of 
specific prosthetics. Leaving the hernia alone during a colorectal procedure is also 
acceptable, and requires adequate closure of the skin and subcutaneous tissues. This 
decision will depend on the overall circumstances. 

It is also important to realize that there is no definitive proof regarding the best 
technique of hernia repair in general, let alone in combination with a colorectal proce
dure. If the surgeon is going to incorporate incisional hernia repair in his or her prac
tice, it is imperative to continually stay updated with hernia repair techniques. It is also 
useful for the colorectal surgeon to utilize a multidisciplinary approach regarding con
comitant ventral hernia repair, particularly for large hernias, if there is local expertise 
regarding hernia repair available. 
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INDICATIONS/CONTRAINDICATIONS 

Crohn's disease (CD) is an in.O.ammatory condition without known cure. CD may manifest 
in ona of tha thr89 principal patlBrDB: obstructiva, inflammatory, and parforating. Surgary 
is naadad for at laast half of patients with CD during their lifatime (1). Whila extensive 
surgical resection does not reduce recurrence of the disease, it may place the patients at 
risk for the development of short-bowel syndrome (2). Strictureplasty, which was adapted 
from pyloroplasty for tha treatmant of tubarculous strictum, has bacoma a valuabla choice 
in patients affactad by diffusa obstructiva CD, since it consarves tha bowal (3). Some 
studies found no difference in the recurrence rate following strictureplasty and resection 
(4,5). Others showad significantly shortsr reoparation-free survival for patients undeigoing 
strictureplasty alona or stricturaplasty with resection than those who underwent res action 
alone (6). While the most preferred strictureplasty is the Heineke-Mikulicz (H-M) for the 
strictures <10 em in length (7), Finney or Jaboulay strictureplasties are most applicable 
to patients with longar strictures (8,9). Some studias found highar rate of racurrence fol
lowing Finney or Jaboulay techniquas comparad to H-M strictureplasty (8,10). Howavar, 
a meta-analysis of 1,825 strictureplasties showed that the proportion of patients requiring 
additional surgery was decraased when a Finney strictureplasty was usad (7). Stricture
plasty has also become the preferred techniqua for obstructiva duodenal CD, when com
plications develop. This chapter describes techniques and outcomes of Finney and 
Jaboulay stricturepl.asties for small-bowel and duodenal CD. 

Duodenal Strictureplasty 
Although CD rarely involves the duodenum, when complications such as bleeding, perfora
tion, or obstruction davelop, surgery is neaded. Bypass surgery has baen abandoned aftsr 
strictureplasty has become the pra.ferrad techniqua for obstructive duodenal CD. H-M or 
Finney procedures are used depending upon the length and position of the stricture. For 
strictureplasty, a full Kocher maneuver is used to completely mobilize the duodenum. 
During strictureplasty, simultaneous stricturas should be assassad by passage of a deflated 
urinary catheter, especially at the junction of the third and fourth parts of the duodenum. 
Gastrostomy and vagotomy, when pyloroplasty was performed, are no longer used (11). 

5&3 
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Worsey et aL (11) reported 13 CD patients with duodenal stricture. Two patients had post
operative complications. At a median follow-up of 3.6 years, one patient underwent raop
aration far recurranca. They concluded that strictU1'8plasty is a safe and affective operation 
for duodenal CD. Use of Finney-type anastomosis also has been reported for duodenal 
stricture in CD with good results (12). However, a study including 13 patients with stric
tureplasty showed that stricturaplasty for duodenal CD is associated with a high incidence 
of postoperative complications and restructure, since nina patients required further sur
gery with a follow-up of 9 years (13). The difference in the duration of follow-up may 
explain these different results. Further studies investigating recurrence after duodenal 
strictureplasties with longer follow-up and greater number of patients are needed. 

\S) SURGERY 

Technique far Finney Strictureplasty 

Finney strictureplasty is performed for strictures between 10 and 20 em long. It can be 
performed with either the stapler or hand-sawn technique. In the hand-sawn technique, 
first, a stay suture is placed on the mid portion of the stricture. This area is folded over 
onto itself, and aU-shaped enterotomy is made through the stricture using scalpel or 
cautery (Fig. 59.1). Another suture is placed on the normal side of the bowel to hold 
the U-shapa in place. After the posterior edges are sutured in a continuous fashion (Fig. 
59.2), anterior edges are sutured together in an interrupted fashion using long-term 
absorbable sutures in one layer (Fig. 59.3). 

Technique far Jabaulay Strictureplasty 

Jaboulay Strictureplasty is similar to the Finney procedure. It is a side-to-side enteroen
terostomy and used far medium-length strictures in which the strictured area is folded 
over onto itself. The posterior layer of strictureplasty is done using an interrupted row 
of Lambert sutures. Two incisions are made into small-bowelloops using electrocautery 
(Fig. 59.4). The innar layer of the posterior row of the strictureplasty is sutured using 
a continuous absorbable suture material (Fig. 59.5). The anterior row is then closed with 
a series of interrupted full-thickness nonabsorbable suture (Fig. 59.6). Jaboulay stric
tureplasty can also be performed with the stapler technique. 

Figura S!U A U-shaped enterotomy is mada through tha stricture. 
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Small-Bowel Stricturaplasty 
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figur• 59.2 The posterior edges are sutured in a continuous 
fashion. 

After a successful report of strictureplasty for multiple strictures involving the small 
intestine due to tuberculosis by Katariya et al. (14), strictureplasty has been the preferred 
technique by many surgeons for the strictures of the small bowel. The H-M and Finney 
have bean the two most commonly used stricturaplasties. Fazio at al. (15) reported 42 
CD patients with 225 stricturaplastias. Long strictures ware treated with Finney and 
short strictures with H-M. Sixty percent of the patients also had bowel resection due to 
acute inflammation with phlegmon or fistulae. Sixteen percent of the patients developed 
complications. They concluded that stricturaplasty minimizes the necessity for bowel 
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Figur. SU Anterior edges are sutured 
togsther in an interrupted fashion. 
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figur• SU The posterior layer of strictureplasty is 
sutured and two incisions are made into small· 
bowel loops. 

resection in patients with short strictures resulting in reCUITent small-bowel obstruction. 
After long-term follow-up, Fazio et al. (16) reported 24% of symptomatic recurrence and 
17o/o need for reoperation in 116 obstructive CD patients with 452 strictureplasties includ
ing 405 H-M and 47 Finney procedures. Tonelli et al. (17) reported 44 patients with stric
tures b:eated by H-M, Finney, and Jaboulay techniques. Of these, 8.8% patiants required 
reoperation. They concluded that strictureplasty is a valuable adjunct to resection. In 
another study with a median follow-up of 99 months, 57o/o of patients undergoing 
strictureplasty after resection for CD (ileocolonic stri.ctureplasty) had a symptomatic 
recurrence and 50o/o of them required surgery. The authors stated that stri.ctureplasty is a 
safe and efficacious procedure for ileocolonic anastomotic recurrence in patients with CD 
(18). In a study of 44 patients with 174 sb:ictureplasty, H-M was used in strictures 1-8 em 

figur• 59.5 The inner layer of the posterior row 
of the strictureplasty is sutured using a continu· 
ous absorbable suture material. 
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Figure 59.& The anterior raw is closed. 

long, Finney strictures 10-30 em long, andJaboulay strictures 1G-18 em long. The authors 
concluded that given the low rate of postoperative complications and of symptomatic 
IBCurrances, strictureplasty is an effective mean of pl'88arving the small bowel (9). 

No difference was reported in the recurrence rate following strictureplasty and resec
tion (4,5). Also, no statistically significant difference was observed in the reoperation rate 
among patients treated only by strictureplasty or with an associated resection (17). In 
contrast, significantly shorter l"90peration-free survival was shown for patients undergoing 
strictureplasty alone or stri.ctureplasty with resection than those who underwent resection 
alone (6). In a review, which included seven studies comprising 688 CD patients, Rease 
at al. (19) reported that patients undergoing resection had a greater risk for development 
of complications following surgery than those with strictureplasty alone. However, surgi
cal recurrence after strictureplasty was more likely than following resection. 

In terms of comparison of the techniques for strictureplasty, Futami at al. (8) 
reviewed 103 patients with obstructive CD who underwent 293 stricturaplasty includ
ing 235 H-M, 22 Finney, 35 Jaboulay, and 1 side-to-side isoperistaltic strictureplasty. 
Sixty-two patients underwent synchronous other surgical procedures. A total of 265 
strictures were located in small bowel. At a mean length of follow-up of 80.3 months, 
the 5- and 10-year reoperation rates were 45% and 62%, respectively. Forty-three percent 
had further operation due to recurrence. Perforating disease for recurrence was more 
common at the site treated by the Jaboulay or Finney technique compared to H-M pro
cedure, 6 (50%) of 12 versus 2 (14.3%) of 14 patients. In another study, Ayrizono at al. 
(10) reported 28 patients with 116 strictureplasties (81% H-M, 13% Finney, and 6% 
side-to-side ileocolic strictureplasty). They found clinical and surgical recurrence rates 
of 83% and 41%, respectively. Recurrence occurred at strictursplasty sits in 3.5%-the 
Finney procedure being the most frequent one. Meanwhile, a meta-analysis of 15 stud
ies (7) included 506 patients who underwent 1,825 strictureplasties (85% H-M and 13% 
Finney). Of 15 studies included, 11 reported both procedures. Two studies reported 
only H-M while two others only the Finney technique. A total of 14 patients with H-M 
developed recurrence and 13 patients needed reexploration in the studies that broke 
down the outcomes based on the technique of strictureplasty. Thera was an increased 
rata of recurrence and reoperation in patients with H-M. The patients who underwent 
Finney strictureplasty were found to have a decreased rate of additional surgery. Also, 
this meta-analysis showed that studies including only patients with H-M technique 
reported higher rats of recurrence (32%) and reoperation (23%) compared to studies 
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consisted of only patients with Finney procedure, which reported Oo/o recurrence and 
Oo/o reoparation rate. Dietz at al. (20) reported 1,124 stricturepla.sties, 88% H-M (for 
strictures less than 1~12 em) and 11% Finney procedures (for longer strictures), for 
obstructing small-bowel CD. There was no perioperative mortality. Postoperative com
plications included septic complications (5o/o), prolonged ileus (4%), mechanical small
bowel obstruction (1 %), and luminal bleeding requiring transfusion (7%). Four patients 
underwent reoparation in the early postoperative period. RecWT8Jlce that required sur
gery was occurred in 116 patients (37o/o). The factors might have an influence on mor
bidity or recurrence was examined. It was found that the type of strictureplasties 
performed did not influence morbidity and recurrence. Also, another study with 123 
CD jejunoileitis patients (21) reported 615 H-M (88o/o) and 86 Finney (12%) procedures. 
Seventy percent of the patients underwent concomitant bowel resection. The overall 
morbidity rate was 20%. Thirty-five patients (28%) had recurrence that required reop
aration with a median follow-up of 6.7 years. Various factors ware studied to determine 
their impact on morbidity or recurrence. It was shown that type of strictureplasty was 
not the predictive of morbidity or recurrence. Meanwhile, one concern with respect to 
the Finney technique compared to other techniques is the development of bacterial 
overgrowth in the resultant diverticulum. To overcome this concern, a procedure that 
involves features of both Finney and H-M strictureplasties was reported (22). 

~ CONCLUSIONS 
Finally, the length of stricture and the multiplicity of stricture in a long segment dictate the 
type of strictureplasty that needs to be done. Finney procedure is a good option with favo
rable outcomes for long strictures in small bowel. Jaboulay technique can be performed for 
medium-length strictures although it is rarely preferred by sw:geons. Further studies report 
that recurrence after duodenal strictureplasties with longer follow-up is needed. 
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INDICATIONS/CONTRAINDICATIONS 

Surgical treatment of Crohn's disease is complicated by the recurrent nature of the 
disease. Many patients require multiple operations throughout their lives for failure of 
medical management, treatment of symptoms or complications of the disease including 
sepsis, stricture, bleeding, and cancer. Repeated intestinal resections may leave patients 
with inadequate intestinal mucosal surface leading to malabsorption of nutrients, vita
mins, and fluids, resulting in malnutrition and chronic dehydration, a condition known 
as short gut syndrome. 

Strictureplasty preserves intestinal absorptive surface area. Although the length of 
intestine may be reduced by modification of the shape of the bowel, total surface area 
remains the same in the preserved segment of bowel Currently, it is not known whether 
the previously diseased segment regains absorptive function after strictureplasty, but stud
ies demonstrate normalization of endoscopic and radiographic appearance in follow-up 
examinations after strictureplasty (1,2). 

The concept of strictureplasty was first introduced by Katariya at al. to treat ileal 
strictures secondary to intestinal tuberculosis. In the 1980s, Emmanuel Lee began using 
this tschnique to treat fibrostenotic Crohn's disease strictures in patients with extensive 
intestinal disease. Since that time the use and indications for strlctureplasty have con
tinued to expand. 

Strictureplasty techniques were initially used only for quiescent small bowel dis
ease; recently their use has been extended to duodenal disease as well as recurrent 
disease on small bowel anastomoses or ileocolic anastomoses. Strlctureplasty can be 
coupled with bowel resections and several strictureplasty techniques can be used 
simultaneously to maximize bowel preservation. 

Contraindications to strictureplasty include patients with generalized sepsis, cancer, 
or dysplasia. Severely diseased segments with luminal obliteration or unyielding intes
tinal wall, and intestinal segments with inflammatory phlegmonous masses or signifi
cantly thickened mesentery are probably bast resected. Although the presence of fistulous 
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disease or localized sepsis was initially thought to be contraindications, several studies 
have demonstrated that strictureplasty is safe when the degree of acute intlammation 
associated with fistulae or sepsis is limited. An unstable patient should not undergo 
strictureplasty secondary to the length and complexity of the operation. At this time 
there is limited data regarding the use of strictureplasty in primary colonic disease. 

Y PREOPERATIVE PLANNING 

Appropriate preoperative evaluation for patients with Crohn's disease includes thor
ough assessment of extent of disease. Although patients may present with a single 
symptomatic area of disease, preoperative knowledge of extent of disease aids in oper
ative planning end in patient preparation. 

A computed tomography (CT) scan is often the initial imaging study performed to 
evaluate symptomatic Crohn's disease. CT scan is useful in that it evaluates both intra
luminal and extraluminal findings including obstruction, edema, abscess, and fistula. 
CT enterography provides greater detail on intraluminal findings and presence of 
mucosal disease. Small bowel follow through, when performed and interpreted by expe
rienced personnel, provides even greater accuracy for extent of disease. Endoscopic 
evaluation, including colonoscopy with ileal intubation, esophagogastroduodenoscopy, 
and capsule endoscopy can help in assessing the disease. In patients with naiTow stric
tures, a capsule endoscopy is contraindicated as the capsule could be retained in an 
area of stenosis requiring surgical retrieval. 

Despite the increased accuracy of modem preoperative radiographic and endo
scopic imaging, appropriate selection of operative procedures (strictureplasty, resection, 
by-pass or intestinal diversion) can only be performed after accurate visualization at 
the time of the operative intervention. Therefore preoperative discussions and informed 
consent should include all of the above options. 

t;) SURGICAL PROCEDURE 
~---------------------- ------------------------------~ 

Preparation 
The use of preoperative bowel preparation varies depending on the location of the 
disease. Mechanical bowel preparation is necessary for colonic disease, but may be 
avoided for small bowel and ileocolonic disease. In the presence of chronic obstructive 
small bowel disease, a preoperative period of clear liquids may be useful to reduce the 
amount of intraluminal-retained tluid. 

Patients are given appropriate antibiotic coverage for clean-contaminated or con
taminated surgical procedures prior to incision. Sequential compression devices are 
used perioperatively for deep venous thrombosis prophylaxis along with administration 
of subcutaneous low-molecular-weight heparin. 

Positioning 

The patient is usually placed in the supine position on the operative tabla. If access to 
the perineum is anticipated, the patient can be placed supine on the operating table 
and moved to the lithotomy position at the appropriate time. In this case, the patient's 
hips and buttocks are placed protruding over the break of the operating table to ensure 
easy access to the perineum once moved to the lithotomy position. Alternatively the 
patient can be positioned in the modified lithotomy position for the entire procedure. 

Technique-General Principles 
Upon entering the abdomen, a thorough exploration of the abdominal cavity and a care
ful examination of the entire small and large intestine are mandatory. The total length 
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figure &0.1 A. Heineke-Mikulicz strictureplasty. A longitlldinal incision is 
made along the strictured segment of bowel. I. After extending the 
strictureplasty for 1-2 em irrtD normal pliable bowel, the longitudinal 
enteratomy is then closed in a transverse fashion. C. Completed Heineke
Mikulicz strictureplasty. 

Finney Strictureplasty (Side·to·Side Strictureplasty) 
The Finney strictureplasty is appropriate for strictures up to 15 em in length (3). A 
stay suture is placed on the midportion of the strictured site. The strictured segment 
is then folded onto itself into aU-shape (4). A row of interrupted seromuscular sutures 
is placed between the two arms of the U (Fig. 60.2a) and a longitudinal U-shaped 
enterotomy is made paralleling the row of sutures. Full thickness sutures are then 
placed in a continuous running fashion beginning at the apex of the posterior wall of 
the strictureplasty and continued to approximate the proximal end distal ends of the 
enterotomy (Fig. 60.2b). This full-thickness suture line is continued anteriorly to close 
the strictureplasty (Fig. 60.2c). A row of seromuscular Lambert sutures is then placed 
anteriorly. One drawback of this procedure is that a very long Finney strictureplasty 
may result in a functional bypass with a large lateral diverticulum, which can be at 
risk for stasis and bacterial overgrowth, occasionally the cause for a subsequent resec
tion of the strictureplasty. 

Michelaai Stricturaplasty (Side-to-Side lsoperistaltic Strictureplasty) 
The side-to-side isoperistaltic strictureplasty (SSIS) was first described in 1996 by 
Michelassi to treat long segments of diseased bowel, and has been performed on segments 
from 20 to 75 em in length. SSIS eliminates the need for multiple shmt strictureplasties 
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A B c 
Rg11r• &1.2 A-C. Finney lllrict\lreplasty. After a row of interrupted sutures is placed between the two loops of bowel, a longirudinal 
eJTterommy is created along the antimeaenteric border of the strictu red segmelll The eJTteratomy is then closed using a running 
subJre from the posterior wall of the atrictureplasty; then on the anterior wall of the stricrureplasty. 

in close proximity that may create a bulky, awkward repair. The SSIS has the benefit 
of a more UDiform repair without intestinal or mesenteric bulking. 

The mesentery of the small bowel loop to undergo a SSIS is divided at its midpoinL 
The mesentery is often thick with inflammation and lymphadenopathy and may require 
suture ligation between Kelly clamps for hemostasis. The midpoint of the small bowel 
is severBd between atraumatic intestinal clamps. 

The distal loop of small intestine is overlaid on the proximal loop in a side-to-side 
isoperistaltic fashion (Fig. 60.3a). The stenotic segments of one loop are aligned with 
dilated areas of the other loop to balance intestinal diameter and allow for adequate 
intestinal flow through the strictureplasty (Fig. 60.3b). The back wall of the two loops 
are approximated using a layer nonabsorbable 3-0 sutures in interrupted seromuscular 
Lembert sutures and extends approximately 1 em into healthy tissue of the proximal 
and distal ends. 

An enterotomy is performed on both loops, into healthy tissue on proximal and 
distal ends (Fig. 60.3c,d). The mucosa of the two loops is inspected to evaluate for pos
sible malignancy and meticulous hemostasis is obtained. The ends of each loop of 
intestines are gently tapered to avoid blind stumps at the proximal and distal margins 
of the strictureplasty (Fig. 60.3e). 

Two full thickness running 3-0 absorbable suture lines are started on the posterior 
wall of the stricturaplasty. This inner layer is run from the midpoint toward each end 
and continued on the anterior wall (Fig. 60.3£). Following closurB of the entire anterior 
wall, an outer layer of nonabsorbable Lembert sutures is placed to complete the two
layer side-to-side isoperistaltic enteroenterostomy (Fig. 60.3g). 

POSTOPERATIVE MANAGEMENT 

Postoperatively, patient management is similar to patients undergoing bowel anastomo
sis. Antibiotics are terminated within 24 hours of operation. Patients on steroids preop
eratively should rBCaive appropriate stress dose steroids to prevent adrenal insufficiency 
after surgery. Early ambulating, pulmonary toilet, and incentive spirometry are encour
aged. Diet may be advanced based on clinical signs. Because of extent of disease and 
intestinal manipulation, patients may develop ileus postoperatively and should be 
monitored for abdominal distension. Consultation with a gastroenterologist familiar 
with Crohn's disease should be obtained for consideration of maintenance therapy. 
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Figure &0.3 A. Michelassi strictureplasty: tile mesentery and bowel wall are transected at tile midpoint B. The loops of small 
intestine are overlaid, with dilated segments at the proximal loop aligned with stenotic segments of tile distal segment C. After a 
row of interrupted Lembert sutures is placed along the back row at the segment,. a longitudinal enteratomy is made on the antime
senteric border. D and E. The ends at tile strictureplasty are tapered to prevent creation at diverticula witil stasis as tile corners of 
tile strictureplasty. !continued) 

~ COMPLICATIONS 

The safety of strictureplasty techniques in Crohn's patients was initially questioned. 
Unlike resection with primary anastomosis where the diseased tissue is removed to 
grossly normal margins and sutures are placed in healthy bowel, stricturaplasties are 
fashioned in affected bowel and suture lines are placed within scarred and diseased 
tissue. In addition, many patients with Crohn's disease are on immunosuppressants, 
parental nutrition or preoperatively malnourished. These factors raised concerns for 



Chapter &D Heineks-Mikulicz, Finney, and Michelassi Stricturaplasty 575 

F 

E 

Figur• &U I Continued) F. Tha innar layar is completed on the back wall and run medially from the and of the stricturaplasty. 
G. The complatad side-to-side isoperistaltic stricturaplasty. 
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increased rates of perioperative complications. However, strictureplasty has been dem
onstrated to be safe in appropriately selected patients. 

Complications for patients after strictureplasty are similar to patients who undergo 
intestinal resection and include anastomotic dehiscence, suture line hemorrhage, and 
wound infections. The incidence of anastomotic dehiscence has been measured at 2-4% 
in large series and the rata of postoperative bleeding in need of blood transfusions 
occurs in 2-3% of casas. A meta-analysis by Yamamoto et al. demonstrated overall 
complication rate of 13%. Risk factors for complications included older age, emergency 
surgery, abscess with intraabdominal contamination, anemia, and preoperative weight 
loss (5). 

Results from our own series demonstrate an overall complication rate of 12%, with a 
dehiscence rate of 1.7o/o (6). A multicenter trial of SSIS demonstrated complication rates 
of 5-21% with the incidence of gastrointestinal hemorrhage (2.1% ), suturaline dehiscence 
(3.9%), and bowel obstruction (1 %) within the range of intestinal resections (7). 

Although considerable concern has been expressed over the risk of adenocarcinoma 
developing at stricturaplasty sites, this remains a rare complication. Adenocarcinoma 
of the small bowel occurs in lass than 2% of gastrointestinal malignancies, and although 
the risk in Crohn's disease appears to be higher, accurate numbers are difficult to dis
cern. Only four cases of adenocarcinoma at the site of a prior strictureplasty have been 
described to date in the literature and typically pl'8sent 2-8 years after the initial oper
ation (8). For this 1'8ason, the authors recommend biopsies in any suspicious segments 
of intestine during strictureplasty. 

~ RESULTS 
Despite the magnitude of some of these procedures, the mean length of stay varies from 
6 to 17 days in multiple series. Most importantly, studies have demonstrated that stric
tureplasties result in prompt resolution of symptoms and weight gain when compared 
to traditional intestinal resections. 

The realization that gross Crohn's disease is deliberately left unresactad during a 
strictureplasty has raised concerns of early recurrence. Yet longitudinal studies have 
demonstrated that this is not the case. Yamamoto listed a 3% site-specific recurrence 
rate in their meta-analysis, and the SSIS multicenter trial had a 7.6% rate of 1'8currenca 
within the strictureplasty. Interestingly, several studies have reported that on postop
erative endoscopic, radiographic, and operative observations there is evidence of nor
mal appearing mucosa, quiescent disease, loss of fat wrapping, and recovery of 
submucosal vascular patterns in the majority of patients (1,9-11). Further data are 
needed to evaluate the possibility of restitution of absorptive function in previously 
diseased segments of bowel. 

~ CONCLUSIONS 

Stricturaplastias alleviate obstructive complications of Crohn's disease and preserve 
intestinal mucosal surface, thus minimizing the risk of short gut syndrome secondary 
to repeated resections. Strictureplasty techniques may be used in duodenal disease, 
short or long segment small bowel disease, and recUIT9llt disease at previous enteroen
terlc or ileocolonic anastomoses. Relative contraindications to strictureplasty include 
extremely fibrotic intestinal wall and intestinal fistula. Absolute contraindications are 
limited to free perforation, unstable patients, and cancer. Strictureplasty can be per
formed in appropriately selected patients with minimal morbidity when compared to 
resection. Site-specific recurrence rates appear to be lower in patients who undergo 
strictureplasty than traditional bowel resection. 
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89--90 
instruments, 95-97 
laparoscopic-robotic "hybrid 

procedure," 90-91 
operating room setup, 94-95 
outcomes of, 113-114 
patient positioning, 93-94 
port placement, 98-100, 100f, 102f-104f 
postoperative management of, 110-112 
robot-assisted left colon, options for, 91 
robot-assisted surgical options, 90 
robotic cart positioning, principles of, 

91-92,92t,93f-96f 
surgery in, 98£, 101f 
technique, 100-110, 105f 



for right colon resection 
bowel graspers for, 42f 
indications and contraindications of, 

41--42 
outcomes of, 48--49, 49t 
patient positioning, 44 
port placement, 44f, 45, 45f 
setup and preparation of, 43-44, 43f 
surgical procedure, 45--48, 46f--48f 

Debakey forceps, usage of, 153 
Deep venous thrombosis, 72 
Denonvillier's fascia, 129,139, 318, 387, 199 
Denna.bond skin adhesive, usage of, 345 
Dexterityto Pneuma SleeveD<, 480 
Dextrux, 338 
Direct fascial repair, of parastomal hernia, 

450, 450f--452f. See also Parastomal 
hernia repair 

Distal rectal transection and anastomosis, 
108-110 

Distal resection margin (DRM), 202 
Duodenal Crohn's disease, 563-564. See also 

Crohn's disease (CD), strictureplasty in 

E 
Echelon", 160 
Electrocautery, usage of, 13, 325-326, 409, 

415,429,200 
Electrothermal bipolar device, role of, 14 
End colostomy, 408-410, 409f, 410f. See 

also Open colostomy 
Endoanal ultrasound 

role of, 498 
in tumor assessment, 196 (see also 

Malignant disease, IRP for) 
Endo-GIA, usage of, 85, 160, 479 
Endorectal ultrasonography (ERUS), 308 
Endorectal ultrasound (EUS) 

for rectal tumor assessment, 360 
End-to-end anastomosis (EEA), 159, 478 

operative technique for, 160-161, 162f 
Enoxaparin, 72 
Enterostomal therapy (ET), 419 
Epidural anesthesia effect, on postoperative 

ileus,79 
Epinephrine, 56 
Ethic on EnSeal", 231 
Expanded polytetrafluoroethylene (ePTFE), 

462 
EXternal Pelvic REctal SuSpension 

(EXPRESS) procedure, for rectal 
prolapse and RI 

F 

biological implants in, 385--386 
overt rectal prolapse 

complications in, 397 
outcomes of, 397 
postoperative management in, 396-397 
surgery, 391-392 
surgery in, 392-396, 393f-39Bf 

rectal intussusception 
complications, 391 
contraindications, 387 
indications, 386-387 
outcomes, 391 
postoperative, 390 
preoperative, 387 
surgery, 387-390, 388f-390f 

rectal intussusception and rectocele, 386 

Familial adenomatous polyposis (FAP), 246, 
274,428 

diagnosis of, 235 

Fansler retractor, usage of, 232 
Fecal diversion, 197. See also Rectal cancer 

resection 
laparoscopic ileostomy for 

brooked ileostomy, 423f 
complications of, 423--424 
indications of, 419 
loop of ileum, 421f 
outcomes of, 424 
port placement, 420f 
postoperative management of, 422--423 
preoperative planning of, 419 
surgery of, 419--422, 422f 

Finney strictureplasty, in Crohn's disease 
treatment, 564,565~572,573f 

U-shaped enterotomy, 564f 
Fluorodeoxyglucose positron emission 

tomography (FDG-PET), 361 
Fluorouracil (FU), 135 
Foley catheter, 461 

in colon removal surgery, 215 
usage of, 3, 32, 188 

Frykman-Goldberg procedure, 493 
Furness clamp, usage of, 232 

G 
Gabapentin, 536 
Gastrocolic omentum, division of, 214 
Gastroenteritis (GI) recovery, 80 
Gastrografin enema, usage of, 373 
Gastrointestinal anastomosis (GIA), 226 
GelPort, usage of, 181-182, 342, 480 
Genitourinary complications, occurrence of, 

321 
Gerota's fascia, 3, 14 
GIA n< stapler, 139 
Gillies' comer stitch, usage of, 445, 445f 
Goligher's perineal retractor, 343 
Gore-Tex mesh, 551 
Graptornl, 173 
Gum chewing effect, on postoperative ileus, 

79. See also Left colectomy, 
laparoscopic medial-to-lateral 
dissection for 

H 
Hand-assisted Hartmann's reversal, 480--481 

complications in, 487 
indications and contraindications in, 485-

486 
outcomes of, 488 
postoperative management of, 487 
preoperative planning in, 486 
surgery 

patient positioning, 486--487 
technique, 487 

Hand-assisted laparoscopic 
abdominoperineal resection (HAL
APR), 347-348 

advantages of, 348 
complications of, 347 
indications and contraindications in, 333-

335, 334£, 335f 
postoperation management of, 346--347 
preoperative planning of, 335-336 
surgery 

abdominal part, 338--342, 338f-343f 
closing hand port wound and fashioning 

of end-colostomy, 345, 346f 
end-colostomy, 342-343, 344f 
patient positioning, 336-337, 337f 
perineal dissection, 343-345, 

344£, 345f 
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Hand-assisted laparoscopic (HAL) 
abdominal rectopexy, for rectal prolapse 

treatment 
complications in, 510--512 
indications and contraindications in, 

507 
outcomes of, 512. 
postoperative management of, 510 
preoperative planning of, 508 
surgery,508-510,508f-511f 

left colectomy 
complications of, 124-125 
indications and contraindications of, 

115-116 
outcomes of, 125 
port placement, 116-117, 117f 
postoperative management of, 124 
preoperative planning of, 116 
room setup and patient position, 116 
surgical technique, 117-124, 117f, 11Bf 

restorative proctocolectomy 
complications in, 293 
ileoanal pouch construction, 292 
indications and contraindications in, 

2.81 
left colectomy, 287-289, 287f-291f 
outcomes of, 293--294 
patient positioning, 2.81 
postoperative management of, 293 
preoperative planning of, 281 
rectal mobilization and transection, 

2.89--2.91, 2.92f, 293f 
right and transverse colectomy, 286-

287,28Bf 
right colectomy, 282.-283, 283f, 284f 
surgical technique, 282, 282f 
transverse colectomy, 284, 285f 

right hemicolectomy, 51-52 
ascending colon, mobilization of, 56 
complications in, 56-57 
indications of, 52 
patient and operative team, positioning 

of, 53, 54f 
placement of trocars and exploration of 

abdomen,53-55,55f 
postoperative care of, 56 
preoperative planning of, 52-53 

techniques, for rectal cancer surgery 
indications and contraindications in, 

181-182 
outcomes in, 186 
postoperative management in, 185 
surgery, 182-185, 183f-185f 

total abdominal colectomy 
with IRA 

complications in, 232 
indications and contraindications in, 

2.2.9 
outcomes of, 232-233 
preoperative planning of, 229--230 
surgery of, 2.30--2.32, 2.31f 

Hand-assisted laparoscopic surgery (HALS), 
485 

advantage of, 245, 485--486 
complications in, 252 
indications and contraindications in, 

2.45-2.46 
outcomes of, 252-253 
postoperative management of, 252. 
preoperative planning of, 

2.46-2.47 
surgery 

instrumentation, 247-248 
patient positioning, 2.47, 2.47f, 248f 
technique, 2.48-2.52, 2.49f-2.51f 
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Hand-assisted resection/rectopexy, for rectal 
prolapse treatment 

complications in, 545 
indications and contraindications in, 539--

540 
outcomes of, 545 
postoperative management of, 544-545 
preoperative planning of, 540 
surgery 

device placement, 541f 
lateral-to-medial dissection, 543f 
medial-to-lateral dissection, 542f 
off-midline placement, 541f 
operative technique, 540-544 
patient positioning, 541f 
pelvic brim, dissection over, 543f 
port setup, 542f 
puborectalis sling dissection, 543f 
rectal and sigmoid division, 544f 
rectum, fixation of, 544f 

Hand-sewn anastomosis, usage of, 5 
Harmonic grasper, usage of, 48 
Harmonic scalpel, usage of, 375 
Harmonic Wave5

, 61 
Hartmann's reversal 

in colon resection 
complicationsin,473 
indications and contraindications in, 

487-488 
outcomes of, 473-474 
postoperative management of, 472 
preoperative evaluation of, 488-489 
surgery, 469-472, 469f, 471f, 472f 

hand-assisted, 480-481 
single-port laparoscopic, 481--482 

Hartmann's stump, 164 
Hassan technique, 45, 266, 420, 198 
Hasson technique, 230, 248 

advantage of, 136 
Hegar dilator 

sequential dilation with, 443f 
usage of, 442, 443f, 479, 429 

Heineke-Mikulicz (H-M], 563 
pyloroplasty, 153 
strictureplasty, in Crohn's disease 

treatment, 571, 572f 
technique, 437 

Heparin, 7.2 
Hereditary non polyposis colorectal cancer 

(HNPCC), 246, 274 
Hernia reduction and adhesions division, 

457. See also Parastomal hernia repair 
Hidden intussusception, 513. See also Open 

resection rectopexy, for rectal 
prolapse treatment 

High definition (HD) cameras, usage of, 32, 
342 

High-dose-rate brachytherapy (HDR-IORT), 
366 

Hill Ferguson anal retractors, 147 
Hybrid LAR, in rectal cancer surgery 

hand-assisted methods and hybrid 
methods, 192 

laparoscopic portion 
case, open portion of, 191 
colon and mesentery, proximal 

transection of, 190 
initial rectal mobilization, 190-191 
lateral to medial approach, 189--190 
medial to lateral starting at IMV, 188-189 
omental peel, 190 
sacral promontory, medial to lateral 

starting at, 189 
laparoscopic TME, current status of, 191-

192 

skin incision length, 193 
surgery in 

order of operation and division of tasks, 
187-188 

Hybrid robotic and fully robotic procedures, 
in rectal cancer surgery 

complications in, 176-177 

I 

fully robotic procedure in, 178 
mobilization of the splenic flexure, 176 
robotic TME, 176 
specimen retrieval and anastomosis, 

176 
vessel division and retroperitoneal 

dissection, 175, 175f 
hybrid procedure in, 177-178 
indications and contraindications in, 167-

168 
postoperative management of, 178 
preoperative planning of, 169 
surgery 

OR set up, 169, 170f, 171f 
port placement and docking, 170-174, 

171f-173f 
technique, 174 

lleal pouch anal anastomosis (IPAA), 255, 
293,427 

conversion of failed, 438 (see also 
Continent ileostomy) 

restorative proctocolectomy and 
completely laparoscopic 
proctocolectomy with 

complications of, 279 
creation of, 278-279 
indications and contraindications of, 

274 
laparoscopic procedures, 273-274 
operation, extent of, 273 
outcomes of, 279 
postoperative management of, 279 
preoperative planning of, 275 
surgery, 275-279 

lleoanal anastomosis (IAA), 295 
manual,301 
stapled, 301 

lleocecal valve, 10 
lleocolic anastomosis, 5 

leak, occurrence of, 7 
lleocolic pedicle 

difficulty in identification of, 28 
identification of, 14 
in laparoscopic right colectomy, 19--21, 

20f-22f 
lleocolic vessel, 10 
lleorectal anastomosis (IRA], 273 

hand-assisted laparoscopic total 
abdominal colectomy with 

complications in, 232 
indications and contraindications in, 229 
outcomes of, 232-233 
preoperative planning of, 229--230 
surgery of, 230-232, 231f 

laparoscopic total abdominal colectomy 
and,219 

complications in, 227 
indications of, 219 
outcomes of, 227 
postoperative management of, 227 
preoperative planning of, 219 
surgery of, 219--227, 220f-226f 

lleorectal syndrome, 227 
hnodium, 423 

Incentive spirometry exercises, usage of, 143 
Inferior hemorrhoidal plexus (IHP], 199 
Inferior mesenteric artery (IMA), 62, 77, 118, 

174,231,249,339,374,198,553 
ligation of, 316, 316f 
and vein, high ligation of, 148-149, 14af 

Inferior mesenteric vein (IMV), 63, 118, 174 
Infliximab, 274 
Intersphincteric restorative proctocolectomy 

(IRP), for malignant disease, 203t, 
204t, 207t 

background and rationale, 195 
complications of, 201-203, 202t 
Kirwan class measures of function, 205t 
outcomes of 

functional, 204--205 
oncologic, 203-204 
sexual morbidity, 205-206 
stoma-free survival, 206-207 

preoperative planning of, 198-197 
surgery 

abdominal phase, 198-199 
coloanal anastomoses, techniques of, 

200-201 
description of technique, 198 
fecal diversion, 197 
perineal dissection, 199--200 
technique, 197 
TME, 197 

Wexner Fecal Incontinence Score, 205t 
Intestinal stomas, 441 
Intraoperative colonoscopy, 12 

usage of, 134 
Intraoperative electron radiation (IOERT], 

366 
Intraoperative radiation therapy (IORT), 366 
laban occlusive drape, usage of, 461 
Ivalon sponge, usage of, 493 

J 
Jaboulay strictureplasty, in Crohn's disease 

treatment, 564, 566f, 567f 

K 
Kelly clamps, 409 
Ketorolac, 64 
Kirwan class measures of function, 205t 
Kocher clamp, 136, 230 
Kocher maneuver, 563 

usage of, 298 
K-pouch,433f-435f 

L 

complications in, 435-437, 436f 
indications and contraindications in, 427-

428 
nipple valve stabilization, 431f 
outcomes of, 437-438 
postoperative management of, 433--435 
preoperative planning of, 428 
S-pouch configuration for, 430f 
surgery, 428-432 
testing pouch capacity in, 432f 
U-shaped configuration for, 429f 

Laparoscopic abdominoperineal resection, 
330-331 

indications in, 323-324, 324f 
laparoscopic TME, 328t 
outcomes of, 330 
postoperative management and 

complications in, 330 
preoperative planning of, 324-325 



surgery 
patient positioning, 325, 325f 
technique, 325-330, 326f-329f 

Laparosc::opic:: assisted colostomy formation 
complications in, 417-418 
indications and c::ontraindic::ations in, 413 
outcomes in, 418 
postoperative management of, 417 
preoperative planning of 

ostomy siting, 413--414 
surgery 

aperture, creation of, 416, 417f 
instrument/monitor positioning, 414 
mobilization and transection, 415-416, 

416f 
patient positioning and preparation, 

414 
port selection and placement, 414--415, 

415f 
stoma maturation, 417 

Laparosc::opic::-assisted restorative 
proc::toc::olec::tomy (LA-RP) surgery, 
263-265,264t 

advantage of, 263 
complications 

bleeding, 269 
fecundity 8< pregnancy, 270 
sexual dysfunction, 269-270 
small bowel obstruction, 269 

c::ontraindications for, 265 
indications for, 265 
postoperative management of, 2.69 
preoperative planning for 

patient positioning, 266 
surgery 

operation, 266-269, 267f 
Laparosc::opic bowel stapler, usage of, 416 
Laparosc::opic colectomy, 51 
Laparosc::opic colon procedures (LAP), 2.29 
Laparosc::opic:: colostomy reversal, 475--476 

complications in, 482 
c::ontraindications of, 476-477 
indications of, 476 
LHR, c::ontraindications to, 477 
outcomes of, 482.--483 
postoperative management of, 482. 
preoperative planning of, 477 
single-port, 481--482 
surgery 

hand-assisted Hartmann's reversal, 48o-
481 

LHR,478--480 
single-port laparosc::opic Hartmann's 

reversal, 481--482 
technique, 477--482. 

Laparosc::opic Hartmann reversal (LHR), 475 
Laparosc::opic:: hernia repair, underlay 

techniques in 
complications in, 459 
indications and c::ontraindic::ations of, 455 
instrument/monitor positioning, 456, 456f 
operative technique, 457, 458£ 
outcomes of, 459 
patient positioning and preparation, 456 
port selection and placement, 456-457 
postoperative management of, 457-458 
preoperative planning of, 455 

Laparosc::opic:: ileostomy, for fecal diversion 
brooked ileostomy, 423f 
complications of, 423--424 
indications of, 419 
loop of ileum, 421f 
outcomes of, 42.4 
port placement, 42.0f 
postoperative management of, 42.2-42.3 

preoperative planning of, 419 
surgery of, 419--42.2., 42.2.f 

Laparosc::opic:: IPAA (L-IPAA), 274 
Laparosc::opic:: low anterior resection and 

transanal anastomosis 
complications in, 156-157 
indications and c::ontraindic::ations of, 145-

146 
outcomes of, 157 
postoperative management of,156 
preoperative planning of, 146 
surgery of 

abdominal exploration, 147, 148f 
anastomosis, 153-155 
diverting ileostomy, 155-156 
inferior mesenteric:: artery and vein, 

high ligation of, 148-149, 148£ 
neorec::tum, creation of, 153, 154f 
patients positioning, 147 
perineal dissection, 152, 152f 
prophylaxis, 147 
protec::tomy with total mesorec::tal 

dissection, 15G-151, 151f 
specimen, removal of, 152-153 
splenic:: flexure takedown and left colon 

mobilization, 149-150, 149f, 150f 
steps and c::oloanal anastomosis, 147 

Laparosc::opic:: rec::topexy 
advantage of, 499 
in rectal prolapse treatment 

complications in, 505, 537 
c::ontraindic::ations and indications in, 

52.7 
indications, 503 
outcomes of, 505, 537 
port placement, 504f 
postoperative management of, 504, 

536-537 
preoperative planning of, 503, 528 
surgery, 503-504 
surgical technique, 529-536, 52.9f-536f 

Laparosc::opic:: right colectomy 
complications of, 29 
c::ontraindic::ations of, 17-18 
indications of, 17 
outcomes of, 2.9 
postoperative management of, 2.9 
preoperative planning of, 18 
surgery of 

common pitfalls and solutions in, 28 
positioning in, 18-19 
technique, 19-27 

Laparosc::opic:: right colon surgery 
(LRCS), 31 

Laparosc::opic:: stapled low anterior resection 
complications in, 144 
indications and c::ontraindic::ations in, 133 
outcomes in, 144 
postoperative management of,142-143 
preoperative planning of, 133-135 
surgery in 

positioning, 135-136 
technique, 136-142., 137f 

Laparosc::opic:: sugarbaker repair, for 
parastomal hernia 

complications in, 463--464 
indications for, 461 
postoperative management of, 463 
preoperative planning of, 461-462 
surgery, 462--463 

Laparosc::opic:: total abdominal colectomy, in 
colon surgery 

complications in, 227 
indications of, 219 
outcomes of, 2.2.7 

Index 583 

postoperative management of, 2.27 
preoperative planning of, 2.19 
surgery of 

patient positioning, 2.19--2.2.0, 2.2.0f 
technique, 2.2G-2.27, 2.21f-2.2.6f 

Laparosc::opic:: total mesorec::tal excision 
laparosc::opic::-assisted abdominoperineal 

resection 
patient positioning and trocar 

placement, 357 
perineal part, 357-358 
sigmoid and pelvic:: dissection, 357 

low rectal tumours, SLATE for, 356f 
abdominalpart,355-356 
perineal part, 356-357 

outcomes of, 358 
preoperative planning of 

operating room setup and patient 
positioning, 351, 352f 

pelvis, exposure of, 353, 353£ 
pneumoperitoneum and insertion of 

troc::ars,351-352,352f 
recommended instruments, 351 

surgery 
pelvic:: dissection, 354-355 
sigmoid mobilization, 354, 354f 
specimen retrieval and intrac::orporeal 

anastomosis, 355 
splenic:: flexure mobilization, 353--354, 

353f 
Laparosc::opy, in rectal prolapse treatment, 

492.-493 
Lateral lymph node dissection (LLD) 

forrec::talc::arc::inoma 
complications in, 381-382. 
indications and c::ontraindic::ations for, 

372-373 
objectives of, 371-372 
outcomes of, 382-384 
postoperative management of, 380-381 
preoperative planning of, 373--379, 

375f-381f 
Lateral lymph nodes (LLN), 371 
Lateral lymph nodes recurrence (LLR), 371 
Laxatives effect, on postoperative ileus, 80 
Leak test, 64. See also Left colectomy, open 
Left colectomy, laparosc::opic medial-to-

lateral dissection for 
indications for, 75-76 
postoperative management for, 78-79 

epidural anesthesia, 79 
gum chewing, 79 
laxatives and lidocaine, 80 
narcotics, systemic:: effects of, 80 
NG tubes, 79 
standardized, 81 

preoperative planning for 
procedure, 76-78 

Left colectomy, open 
complications in, 65-66, 65t 
indications and c::ontraindications in, 59 
outcomes of, 66 
postoperative management in, 64-65 
preoperative evaluation of, 59--60 
surgery in 

abdominal entry and exploration, 62., 
62f 

anastomosis, 64 
equipment, 61 
medial-to-lateral mobilization, 

technique of, 62-63, 63f 
patient position and protective devices, 

61-62.,61f 
patient preparation, 6G-61 
splenic:: flexure takedown, 63-64 



584 Index 

Left colon and rectal resection, robotic 
technology in 

complications in, 113 
indications and contraindication& in, 89-

90 
laparoscopio-robotic "hybrid 

procedure," 9~91 
robot-assisted left colon, options for, 91 
robot-assisted surgical options, 90 

outcomes of, 113- 114 
postoperative management of, 11~112 
preoperative planning of 

robotic cart positioning, principles of, 
91-92, 92t, 93f-96f 

surgery in, 98f, 101£ 
cart position, preoperative planning of, 

96f-97f 
instruments, 95-97 
operating room setup, 94--95 
patient positioning, 93-94 
port placement, 98-100, 100f, 102f-104f 
technique, 100- 110, 105f 

Left colon resection, 83-84 
indications and patient selection in, 84 
outcomes in 

totally intracorporeal anastomosis 
results, 87 

postoperative management of, 86-87 
surgery in 

port placement, 84 
surgical technique, 84-86 

Lambert sutures, 15, 72 
lidocaine effect, on postoperative ileus, 80 
Ligament of 'Ileitz, 62 
LigaSure, usage of, 267, 319, 375 
lloyd-Davies 

lithotomy, 257 
position, 53, 373 
stirrups, 61 
usage in colon removal surgery, 213 

Locoregional (LR), 195 
Lomotil, 423 
Lone Star retractor, 147, 200 

usage of, 319, 356 
Loop colostomy, 410. See also Open 

colostomy 
Lovenox• ,64 
Low anterior resection (LAR), 195 

complications in, 13~131 
anastomotic bleeding, 164 
anastomotic leak, 164 
preexisting patient factors, 164 
technical factors, 164 

indications and contraindications in, 127, 
159--160 

outcomes of, 164--165 
postoperative management of, 130, 163-

164 
preoperative planning of, 128, 160 
surgery for 

anastomosis testing, 162 
bowel preparation, fur anastomosis, 

160,161f 
colorectal anastomosis, 129--130 
EEA anastomosis, operative technique 

for, 16~161, 162f 
mobilization, 160 
patient positioning, 160 
patient preparation and positioning, 

128 
pelvic drains, placement of, 163 
side-to-end anastomosis, operative 

technique for, 161-162, 163f 
technique, 128-129 
total mesorectal excision, 129 

L-pouch, 201 
Lynch syndrome, 246 

M 
Magnetic resonance imaging (MRI), 134, 308 

advantage of, 308 
fur pelvic involvement, 360 
in tumor assessment, 196 (see also 

Malignant disease, IRP for) 
Malignant disease, IRP for, 203t, 204t, 207t 

background and rationale, 195 
complications of, 201-203, 202t 
Kirwan class measures of function, 205t 
outcomes of 

functional, 204-205 
oncologic, 203-204 
sexual morbidity, 205-206 
stoma-free survival, 20&-207 

preoperative planning of, 198-197 
surgery 

abdominal phase, 198-199 
coloanalansstomoses, techniques of, 
20~201 

description of technique, 198 
fecal diversion, 197 
perineal dissection, 199-200 
technique, 197 
TME, 197 

Wexner Fecal Incontinence Score, 205t 
Marcaine, 56 
Marlex mesh, 551 

usage of, 436 
Maryland forceps, usage of, 173 
Mayo needle, usage of, 500 
Medial-to-laterallaparoscopic right 

hemicolectomy, operative steps in, 19 
Memorial Sloan-Kettering Cancer Center 

(MSKCC), 366 
Mersilene mesh, usage of, 437 
Mesentery, transection of, 278 
Methylnaltrexone, 80 
Metronidazole, 60, 275, 279 
Michelassi strictureplasty, in Crohn's 

disease treatment, 572-573, 
574f-575f 

Microsatellite instability (MSO, 213 
Middle colic vessels. See also Laparoscopic 

right colectomy 
difficulty in dissection of, 28 
right branch of, 21-23, 22f, 23f 

Morphine, 142 
Motion scaling, role of, 167-168 
Mucous fistula, 411 
Muscle flap reconstruction, indication for, 

400 

N 
Narcotics, systemic effects of, 80 
Nasogastric (NG) tube, 79 

decompression, 130 
National Cancer Institute Guidelines 2000, 

12 
Neoadjuvant chemoradietion, effect of, 20&-

207. See also Malignant disease, IRP 
for 

Neoadjuvant chemoradiotherapy (nCRT), 135 
Neoadjuvant therapy, fur rectal cancer 

treatment, 361 
Neorectum, creation of, 153, 154f 
Nil peros (NPO), 135 
No touch" technique, 2. See also Right 

colectomy 
principles of, 1 

0 
Occult intussusception, 513. See also Open 

resection rectopexy, for rectal 
prolapse treatment 

Ochsner clamp, us~e of, 414 
Olympus EndoEYE Surgical Videoscope, 

usage of, 481 
Oncologic indications 

laparoscopic low anterior resection with 
transanal anastomosis for 

abdominal exploration, 147, 148f 
anastomosis, 153-155 
complications in, 156-157 
diverting ileostomy, 155-156 
indications and contraindication& of, 

145- 146 
inferior mesenteric artery and vein, 

high ligation of, 148-149, 148f 
neorectum, creation of, 153, 154f 
outcomes of, 157 
patients positioning, 147 
perineal dissection, 152, 152f 
postoperative management of, 156 
preoperative planning of, 146 
prophylaxis, 147 
protectomy with total mesorectal 

dissection, 15~151, 151£ 
specimen, removal of, 152-153 
splenic flexure takedown and left colon 

mobilization, 149-150, 149£, 150f 
steps and coloanalanastomosis, 147 

Open abdominal rectopexy, for rectal 
prolapse 

complications in, 501 
indications and contraindication& in, 497-

498 
outcomes of, 501 
postoperative management of, 500 
preoperative planning 

abdominal or perineal, 498 
choice of procedure, 498 
dissection, extent of, 498-499 
lap vs. open, 499 
resection or not, 498 

surgery 
dissection, 499-500 
patient positioning and incision, 499 
suture fixation, 500 

Open abdominoperineal resection, in rectal 
adenocarcinoma 

indications and contraindications of, 307-
308 

postoperative management of, 321 
preoperative planning of 

assessment and staging of, 308-309 
multidisciplinary team, role of, 309 

surgery of 
surgical considerations, 309--315, 

309f-314f 
technique, 315-321, 316f, 318f-320f 

Open colostomy 
complications in, 412 
indications and contraindication& in, 407 
outcomes of, 412 
postoperative management of, 411 
preoperative planning of 

bowel preparation, 408 
site selection, 408 

surgery 
colostomy maturation, 410 
divided end-loop colostomy, 411 
end colostomy, 408-410 
loop colostomy, 410 
mucous fistula, 411 
patient positioning, 408 



Open Hartmann reversal (OHR), 475 
Open left and sigmoid colectomy 

complications in, 72-73 
indications of, 67 
outcomes of, 73 
patient positioning in, 68 
postoperative management of, 72 
preoperative planning of, 67-68 
technique in, 68-72, 68f-71f 

Open left colectomy 
complications in, 65-66, 65t 
indications and contraindications in, 59 
outcomes of, 66 
postoperative management in, 64-65 
preoperative evaluation of, 59-60 
surgery in 

abdominal entry and exploration, 62, 62f 
anastomosis, 64 
equipment, 61 
medial-to-lateral mobilization, 

technique of, 62-63, 63f 
patient position and protective devices, 

61-62,61f 
patient preparation, 6D-61 
splenic flexure takedown, 63-64 

Open resection rectopexy, for rectal prolapse 
treatment 

complications in, 518 
indications and contraindications in, 

513-514 
outcomes of, 518-519 
pearl and pitfall in, 516-517 
postoperative management of, 518 
preoperative planning of, 514 
recurrence rates with, 519t 
surgery, 514-516, 516f,517f 

Open right colectomy, 1 
surgery of, 11-12 

right hemicolectomy, 12-15, 14f, 15f 
surgical anatomy of 

blood supply, 1D-11, 11f 
colon, 9-10 

Open total proctocolectomy and ileostomy, 
in colon and rectum resection 

complications of, 241-242 
indications and contraindications in 

Crohn's disease, 236-237 
familial adenomatous polyposis, 235 
synchronous colorectal malignancies, 

236 
ulcerative colitis, 235-236 

postoperative management of, 241 
preoperative planning of, 237 
surgery of 

abdominal dissection, 238-240, 238f, 239f 
patient positioning, 237-238 
perineal dissection, 24D-241 
technique, 238 

Operating room (OR), 43, 135, 227 
Ostomy siting, 413-414. See also 

Laparoscopic colostomy 
Overt rectal prolapse, EXPRESS for 

complications in, 397 
outcomes of, 397 
postoperative management in, 396-397 
surgery in, 392-396, 393f-396f 

0-Vicryl suture, usage of, 325 

p 
Para-aortic lymphadenectomy, 374 
Parastomal hernia repair 

laparoscopic sugarbaker repair in 
complications in, 463--464 
indications for, 461 

postoperative management of, 463 
preoperative planning of, 461--462 
surgery, 462--463 

opened techniques in, 453f 
complications in, 453--454 
direct fascial repair, 450, 450f-452f 
indications of, 449 
open onlay procedure, 451, 452f 
outcomes of, 454 
postoperative management of, 453 
preoperative planning for, 449-450 
risk factors of, 449 
special considerations, 453 
stoma, relocation of, 450--451 
underlay repair, 452--453 

underlay techniques in 
complications in, 459 
indications and contraindications of, 455 
instrument/monitor positioning, 456, 

456f 
operative technique, 457, 458f 
outcomes of, 459 
patient positioning and preparation, 

456 
port selection and placement, 456--457 
postoperative management of, 457--458 
preoperative planning of, 455 

Parastomal hernia, risk factors for, 424 
Partial cystectomy, APR/LAR with, 363-365 
Patient-controlled analgesia (PCA), 279, 336 
Pelvic abscesses, occurrence of, 217 
Pelvic defect reconstruction, VRAM flap for 

complications in, 404 
indications and contraindications in, 399-

400 
outcomes of, 404 
postoperative management of, 403--404 
surgery 

abdominal wall closure, 402--403 
elevation of, 400--402. 
initial intraoperative evaluation 8r: 

positioning, 400 
transposition and inset of, 402 
vaginal reconstruction, 403 

Pelvic exenteration, anterior, posterior and 
total 

complications in, 366-368 
indications and contraindications of 

locally advanced primary rectal cancer, 
359 

recurrent rectal cancer, 359-360 
preoperative planning of 

neoadjuvant therapy, 361 
physical examination, 360 
radiologic imaging, 36D-361 

surgery 
IORT, 366 
pelvic floor reconstruction, 365-366 
preoperative regimen, 362 
procedures, types of, 362-365, 363f, 

364f 
resection, 362 
sacral resections, 365 
technique, 361-362 

Pelvic floor reconstruction, 365-366 
Pelvic sepsis, occurrence of, 260 
Perineal dissection, 152, 152f, 343-345, 

344f, 345f. See also 
Abdominoperineal resection (APR) 

in rectal cancer treatment, 199-200 (see 
also Malignant disease, IRP for) 

Perineal wound management, 314-315. See 
also Rectal adenocarcinoma, open 
APR in 

Permacol"", 386 
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Pfannenstiel incision, 12., 116, 181, 191, 
2.48,549 

in LA-RP surgery, 268 
Pneumocystis carinii, 297 
Pneumoperitoneum,45,276 

creation of, 542 
Polydioxanone sutures (PDS), 2.92, 389, 2.01 
Polyethylene glycol (PEG), 2.2.9 
Polyethylene terephthalate (PET), 557 
Polyglactic acid suture, 410 
Polyglycolic acid suture, 232 
Polytetrafluoroethylene, usage of, 436 
Port placement, in laparoscopic right 

colectomy, 19, 2of. See also 
Laparoscopic right colectomy 

Positron emission tomography (PET), 134 
Posterior exenteration, 362-363 
Posterior pelvic compartment dysfunction, 

385 
Pouch configurations, of restorative 

proctocolectomy, 296f 
complications in, 302. 
historical background of, 295 
indications for, 296 
outcomes of, 302-304, 303t, 304t 
preoperative planning for, 296-297 
surgery 

mesentery, mobilization of, 297-299, 
2.98f, 299f 

pouch,299-301,300f 
technique, 297 

Pouch of Douglas, 312., 313f 
Presacral bleeding, 2.42 
Proctocolectomy, definition of, 273 
ProctograEhy, role of, 540 
ProGrasp forceps, advantage of, 173 
Prolonged postoperative ileus, 217 
Pudendal motor nerve latency testing, 498 
Pulmonary embolism (PE), 336 
Pulsatile arterial bleeding, 3 
Purse-string clamp, usage of, 161 

R 
Radio frequency (RF), 33 
Radiotherapy (RT), 371 
Randomized controlled trial (RCT), 163,2.64 
Rectal adenocarcinoma, open APR in 

indications and contraindications of, 307-
308 

postoperative management of, 321 
preoperative planning of 

assessment and staging of, 308-309 
multidisciplinary team, role of, 309 

surgery of 
surgical considerations, 309-315, 

309f-314f 
technique, 315-321, 316f, 318f-32.0f 

Rectal cancer, recurrent, 359-360 
Rectal cancer resection 

hand-assisted laparoscopic techniques for 
indications and contraindications in, 

181-182 
outcomes in, 186 
postoperative management in, 185 
surgery, 182-185, 183f-185f 

hybrid LARin, 187-188 
case, open portion of, 191 
colon and mesentery, proximal 

transection of, 190 
hand-assisted methods and hybrid 

methods, 192. 
initial rectal mobilization, 19D-191 
laparoscopic TME, current status of, 

191-192 
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Rectal cancer resection (continued) 
lateral to medial approach, 189-190 
medial to lateral starting at IMV, 188-189 
omental peel, 190 
sacral promontory, medial to lateral 

starting at, 189 
skin incision length, 193 
surgery in, 187-188 

hybrid robotic and fully robotic 
procedures in 

complications in, 178-177 
fully robotic procedure in, 178 
hybrid procedure in, 177-178 
indications and contraindications in, 

187-188 
mobilization of the splenic flexure, 176 
operating room set up, 189, 170f, 171f 
port placement and docking, 170--174, 

171f-173f 
postoperative management of, 178 
preoperative planning of, 169 
robotic TME, 176 
specimen retrieval and anastomosis, 

176 
surgical technique, 174 
vessel division and retroperitoneal 

dissection, 175, 175f 
IRP in, .203t, 204t, 207t 

abdominal phase, 198-199 
background and rationale, 195 
coloanal anastomoses, techniques of, 

200--201 
complications of, 201-203, 20.2t 
description of technique, 198 
fecal diversion, 197 
functional outcomes, .204-.205 
Kirwan class measures of function, 205t 
oncologic outcomes, 203-204 
perineal dissection, 199-200 
preoperative planning of, 196-197 
sexual morbidity, .205-.206 
stoma-free survival, .206-.207 
surgical technique, 197 
TME, 197 
Wexner Fecal Incontinence Score, 205t 

laparoscopic APR in 
indicationsin,323-324,324f 
laparoscopic TME, 328t 
outcomes of, 330 
patient positioning, 325, 325f 
postoperative management and 

complications in, 330 
preoperative planning of, 3.24-3.25 
surgical technique, 325-330, 326f-329f 

laparoscopic stapled low anterior 
resection in 

complications in, 144 
indications and contraindications in, 

133 
outcomes in, 144 
patient positioning, 135--136 
postoperative management of, 142-143 
preoperative planning of, 133-135 
surgical technique, 136-142, 137f 

LARin, 195 
anastomosis, bowel preparation for, 

180,181f 
anastomosis testing, 162 
anastomotic bleeding, 164 
anastomotic leak, 184 
colorectal anastomosis, 129--130 
EEA anastomosis, operative technique 

for, 180--181, 18.2f 
indications and contraindications in, 

159-160 

mobilization, 160 
outcomes of, 164-165 
patient positioning, 160 
pelvic drains, placement of, 163 
postoperative management of, 163-164 
preexisting patient factors, 164 
preoperative planning of, 160 
preparation and positioning, 1.28 
side-to-end anastomosis, operative 

technique for, 161-162, 163f 
surgical technique, 128-129 
technical factors, 164 
total mesorectal excision, 1.29 

Rectal carcinoma, LLD for 
complications in, 381-382 
indications and contraindications for, 

37.2-373 
objectives of, 371-372 
outcomes of, 382-384 
postoperative management of, 380--381 
preoperative planning of 

patient positioning, 373 
technique, 374-379, 375f-381f 

Rectal evacuatory disorder/dysfunction 
(RED), 388 

Rectal intussusception (RI) and rectal 
prolapse, EXPRESS procedures for 

biological implants in, 385--386 
overt rectal prolapse, 391-396 

complications in, 397 
outcomes of, 397 
postoperative management, 396-397 

rectal intussusception 
complications, 391 
contraindications, 387 
indications,386-387 
outcomes, 391 
postoperative, 390 
preoperative, 387 
surgery, 387-390, 388f-390f 

rectal intussusception and rectocele, 386 
Rectal mobilization, 53.2-533, 53.2f. See also 

Laparoscopic rectopexy 
Rectal prolapse treatment 

abdominal surgery for 
complications of, 494 
indications and contraindications of, 

489-491,490f 
outcomes of, 494-495 
patient positioning and preparation, 492 
postoperative management, 493-494 
preoperative planning of, 491-492 
surgical technique, 49.2-493 

hand-assisted laparoscopic rectopexy for 
complications in, 510--51.2 
indications and contraindications in, 507 
outcomes of, 512 
postoperative management of, 510 
preoperative planning of, 508 
surgery, 508-510, 508f-511f 

hand-assisted resection/rectopexy for 
complications in, 545 
device placement, 541f 
indications and contraindications in, 

539-540 
lateral-to-medial dissection, 543f 
medial-to-lateral dissection, 542f 
off-midline placement, 541f 
operative technique, 540--544 
outcomes of, 545 
patient positioning, 541f 
pelvic brim, dissection over, 543f 
port setup, 542f 
postoperative management of, 544-545 
preoperative planning of, 540 

puborectalis sling dissection, 543f 
rectal and sigmoid division, 544f 
rectum, fixation of, 544f 

laparoscopic rectopexy in 
complications in, 505 
indications, 503 
outcomes of, 505 
port placement, 504f 
postoperative management, 504 
preoperative planning of, 503 
surgery, 503-504 

laparoscopic resection/rectopexy for 
complications in, 537 
indications/contraindications in, 527 
outcomes of, 537 
postoperative management of, 536-537 
preoperative planning of, 528 
surgical technique, 5.29--536, 5.29f-536f 

open abdominal rectopexy for 
abdominal or perineal, 498 
choice of procedure, 498 
complications in, 501 
dissection, extent of, 498-499 
indications and contraindications in, 

497-498 
lap vs. open, 499 
outcomes of, 501 
postoperative management of, 500 
resection or not, 498 
surgery, 499-500 

resection rectopexy for 
complications in, 518 
indications and contraindications in, 

513-514 
outcomes of, 518-519 
pearl and pitfall in, 516-517 
postoperative management of, 518 
preoperative planning of, 514 
recurrence rates with, 519t 
surgery,514-516,516~517f 

Ripstein procedure for 
columns of Morgagni, 549f 
complications in, 553 
concentric prolapsing folds, 548f 
indications in, 547-548 
operative technique, 549--553, 

550f-55.2f 
outcomes of, 553 
patient positioning, 549 
postoperative management of, 553 
preoperative planning of, 548-549 

risk factors for, 547 
Rectopexy, 491. See also Abdominal 

surgery, for rectal prolapse 
role of, 507 

Rectovaginal fistulas, occurrence of, 216-
.217 

Rectum, dissection of, 277-278 
Recurrent rectal prolapse, 519. See also 

Open resection rectopexy, for rectal 
prolapse treatment 

Resection rectopexy, for rectal prolapse 
treatment 

complications in, 518 
indications and contraindications in, 513-

514 
outcomes of, 518 

recurrent rectal prolapse, 519 
pearl and pitfall in, 516-517 
postoperative management of, 518 
preoperative planning of, 514 
recurrence rates with, 519t 
surgery, 514, 518f, 517f 

open technique, 515-516 
patient positioning, 515 



Restorative proctocolectomy 
in chronic ulcerative colitis 

advantage of, 255 
complications in, 260-261 
indications and contraindications in, 

255-256 
outcomes of, 261-262 
patient positioning, 256-257 
postoperative management of, 259--260 
preoperative planning of, 256 
technique,257-259,258f-260f 

andiPAA 
complications of, 279 
indications and contraindications of, 2 7 4 
laparoscopic procedures, 273-274 
operation, extent of, 273 
outcomes of, 279 
patient positioning, 275 
postoperative IDl!Ilagement of, 279 
preoperative planning of, 275 
surgical technique, 275-279 

pouch configurations in 
complications in, 302 
historical background of, 295 
indications for, 296 
mesentery, mobilization of, 297-299, 

298f, 299f 
outcomes of, 302-304, 303t, 304t 
pouch,299--301,300f 
preoperative planning for, 296-297 
surgical technique, 297 

Retromesenteric dissection, 23, 24f 
Right colectomy 

laparoscopic 
common pitfalls and solutions in, 28 
complications of, 29 
contraindications of, 17-18 
indications of, 17 
outcomes of, 29 
patient positioning, 18-19 
postoperative IDl!Ilagement of, 29 
preoperative planning of, 18 
surgical technique, 19--27 

open 
blood supply, 10-11, 11f 
colon, 9--10 
right hemicolectomy surgery, 12-15, 

14f, 15f 
surgery of, 11-12 

open medial-to-lateral 
complications in, 6-7 
historical perspective of, 1-2 
indicationslcontraindications of, 2 
postoperative management of, 6 
preoperative planning of, 3 
surgery of, 3-6, 4f-6f 

Right colon, laparoscopic surgery of 
complications of, 39 
indications and contraindications of, 31 
outcomes of, 39--40 
postoperative management of, 39 
preoperative planning of, 31 
surgery 

equipment,32-33, 33f 
patient and personnel positioning, 32, 32f 
technique, 34-38, 35f-39f 

Right hemicolectomy, 12-15, 14f 
hand-assisted laparoscopic, 51-52 

ascending colon, mobilization of, 56 
complications in, 56-57 
indications of, 52 
patient and operative team, positioning 

of, 53, 54f 
placement of trocars and exploration of 

abdomen,53-55,55f 

postoperative care of, 56 
preoperative planning of, 52-53 

Right-sided colon tumors, standard 
resections for, 13f 

Ripstein procedure, for rectal prolapse 
treatment 

columns of Morgagni, 549f 
complications in, 553 
concentric prolapsing folds, 548f 
indications in, 547-548 
outcomes of, 553 
postoperative management of, 553 
preoperative planning of, 548-549 
surgery 

operative technique, 549--553, 
550f-552f 

patient positioning, 549 
Robotic procedures 

s 

for left colon and rectal resection 
cart position, preoperative planning of, 

96f-97f 
complications in, 113 
indications and contraindications in, 

89-90 
instruments, 95-97 
laparoscopic-robotic "hybrid 

procedure," 90-91 
operating room setup, 94-95 
outcomes of, 113-114 
patient positioning, 93-94 
port placement, 98-100, 100f, 102f-104f 
postoperative management of, 110-112 
robot-assisted left colon, options for, 91 
robot-assisted surgical options, 90 
robotic cart positioning, principles of, 

91-92,92t,93f-96f 
surgery in, 9af, 101f 
surgical technique, 100-110, 105f 

for rectal cancer surgery 
complications in, 176-177 
fully robotic procedure in, 178 
hybrid procedure in, 177-178 
indications and contraindications in, 

167-168 
mobilization of the splenic flexure, 176 
OR set up, 169, 170f, 171f 
port placement and docking, 170-174, 

171f-173f 
postoperative management of, 176 
preoperative planning of, 169 
robotic TME, 176 
specimen retrieval and anastomosis, 

176 
surgical technique, 174 
vessel division and retroperitoneal 

dissection, 175, 175f 
for right colon resection 

indications and contraindications of, 
41--42 

outcomes of, 48--49, 49t 
patient positioning, 44 
port placement, 44f, 45, 45f 
procedure,45--48,46f--48f 
setup and preparation of, 

43--44,43f 

Sacral promontory, 500 
Sacral resections, 365. See also Pelvic 

exenteration, anterior, posterior and 
total 

Sacrectomy, APR with, 365 
Sacropelvic Exenteration, 365 
SeprafUm•,215,432 
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Sexual morbidity and rectal resection, 2.05--
2.06. See also Malignant disease, IRP 
for 

Short gut syndrome, 569 
Side-to-end low colorectalanastomotic 

technique, 161-162., 163f 
Side-to-side isoperistaltic strictureplasty 

(SSIS], 572-573, 574f-575f 
Sigmoid colectomy surgery 

complications in, 72-73 
indications of, 67 
outcomes of, 73 
patient positioning in, 68 
postoperative management of, 72 
preoperative planning of, 67-68 
techniquein,68-72,68f-71f 

Sigmoid resection/rectopexy, importance of, 
527 

Simultaneous laparoscopic abdominal and 
transanal excision (SLATE], 356f 

for low rectal tumours 
abdominalpart,355-356 
perineal part, 356-357 

Single incision laparoscopic surgery, 49 
Single-port laparoscopic Hartmann's 

reversal, 481--482 
Small bowel mesentery, 3 
Small bowel obstruction, open RP in, 269. 

See also Laparoscopic-assisted 
restorative proctocolectomy (LA-RP] 
surgery 

Small-bowel strictureplasty, 565-568 
Society of American Gastrointestinal and 

Endoscopic Surgeons, 197 
Splenic flexure mobilization, 353-354, 353f 
Steep Trendelenburg, usage of, 553 
Stenosis, causes of, 441 
Steri-Drape'", 136 
St. Mark's retractor, 402, 515 
Stoma, complications of, 442.t 
Stoma-free survival and rectal resection, 

206-207 
Stomal plugs, usage of, 442 
Stomal stenosis, 441--442 

etiology of, 442t 
management of, 442.--447 
subcutaneous fasciotomy, 443f 
symptoms of, 442, 443t 
techniques to repair, 443t 
treatment 

Hegar dilators in, 443f 
W-plasty in, 444, 444f--445f 

Stoma relocation, in parastomal hernia, 
450-451. See ulso Parastomal hernia 
repair 

Strictureplasty 
concept of, 569 
in-situ, 571 
side-to-side, 572 
SSIS, 572-573 

Sugarbaker technique, for parastomal hernia 
repair 

complications in, 463--464 
indications for, 461 
postoperative management of, 463 
preoperative planning of, 461--462. 
surgery, 462--463 

Superior mesenteric artery (SMA], 10 
Synchronous large bowel adenocarcinoma, 

incidence of, 2.36 

T 
Tincture of opium, 423 
Thldt's fascia, 354 
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Total abdominal colectomy with ileorectal 
anastomosis 

complications in, .215-.216 
anastomotic leak, .216 
pelvic abscesses, .217 
prolonged postoperative ileus, .217 
rectovaginal fistulas, .216-.217 

indications and contraindications of, 211-
212 

outcomes of, 217 
postoperative management of, 215 
preoperative planning for, 212-213 
surgery in 

patient positioning in, .213 
technique, 213-215 

Thtal colectomy and Brooke ileostomy 
(TCIIr:B], .274 

Total colectomy, definition of, 273 
Thtal exenteration, 362 
Total ischioanal excision, 312, 312f 
Totally laparoscopic restorative 

proctocolectomy (totallrRP), 263 
Total mesorectal dissection, protectomy 

with,15G-151,151f 
Total mesorectal excision (TME], 48-49, 

100,129,139,167,307,323,333 
laparoscopic, 197 

abdominal part, 355-356 
low rectal tumours, SLATE for, 356f 
operating room setup and patient 

positioning, 351, 352f 
outcomes of, 358 
patient positioning and trocar 

placement, 357 
pelvic dissection, 354-355 
pelvis, exposure of, 353, 353f 
perineal part, 356-357, 357-358 
pneumoperitoneum and insertion of 

trocars, 351-35.2, 35.2f 
recommended instruments, 351 
sigmoid and pelvic dissection, 357 
sigmoid mobilization, 354 
specimen retrieval and intracorporeal 

anastomosis, 355 
splenic flexure mobilization, 353-354, 

353f 
robotic, 105-108, 105f-107~109f-111f 

Total proctocolectomy and ileostomy, in 
colon and rectum resection 

complications of, 241-242 
indications and contraindications in 

Crohn's disease, 236-237 
familial adenomatous polyposis, 235 
synchronous colorectal malignancies, 

236 
ulcerative colitis, 235-236 

postoperative management of, 241 
preoperative planning of, 237 

surgery of 
abdominal dissection, .238--.240, .238f, 

239f 
patient positioning, 237-238 
perineal dissection, 240-241 
technique, 238 

Total proctocolectomy [TPC), 246, 4.27 
Transanal abdominal transanal resection 

ffATA) technique,324 
Transanal endoscopic microscopic [TEM), 

333 
Transrectal ultrasound (TRUS), 335 
Transverse colon, 10. See also Colon 
Transverse coloplasty pouch ffCP], 200-201 
Transverse mesocolon, 10 
Trendelenburg position, 77 
Trocar placement, 5.28-5.29, 5.29f. See also 

Laparoscopic rectopexy 
Thmor necrosis factor [TNF), .212 

u 
mcerative colitis [UC), .274, 301,437 

hand-assisted laparoscopic restorative 
proctocolectomy for 

complications in, 293 
ileoanal pouch construction, 29.2 
indications and contraindications in, 

281 
left colectomy, .287-.289, .287f-291f 
outcomes of, .293-.294 
patient positioning, 281 
postoperative management of, 293 
preoperative planning of, .281 
rectal mobilization and transection, 

289-291, 29.2£293f 
right and transverse colectomy, 286-

287,286f 
right colectomy, 282-283, 283£, .284f 
technique, .282, .282f 
transverse colectomy, 284, 285f 

surgery for, 235-236 
ffitra-small particles of iron oxide [USPIO), 

373 
Umbilical port, usage of, 266 
Ureteric catheters, usage of, 428 
Ureteric stents, 3 
Urinary tract infections [UTis], 72 

v 
Vacuum-assisted closure (VAC), 321 
Vagina 

digital examination of, 141 
reconstruction, 403 (see also Pelvic defect 

reconstruction, VRAM flap for] 
Vaginectomy, APRILAR with, 363-365 

Ventral hernia repair 
complications in, 559-560 
indications and contraindications in, 555 
outcomes of, 56o-561, 561t 
postoperative management of, 558-559 
preoperative planning of, 555-557 
surgery 

nonendoscopic techniques, 558 
onlay technique, 558 
operative technique, 557-558 
short suture technique, 557 

Veress needle, usage of, 45, 53, 77, 101, .276, 
4.20 

Vertical rectus abdominus myocutaneous 
[VRAM]flap 

complications in, 404 
indications and contraindications in, 399-

400 
outcomes of, 404 
postoperative management of, 403--404 
surgery 

abdominal wall closure, 402--403 
elevation of, 400--40.2 
initial intraoperative evaluation llr: 

positioning, 400 
transposition and inset of, 402 
vaginal reconstruction, 403 

Vessel-skeletonizing technique, 374 
Villous atrophy index, 302 

w 
Waldeyer's fascia, 129, 150, 310 
Waldeyer's pelvic fascial reflection, 509 
Well's procedure, complication of, 493 
Wexner Fecal Incontinence Score, .205t 
Wexner Incontinence Score, 165 
White line of Hilton, 199 
White line of 1bldt, .23, .287 
Wound infection and LHR, 48.2. See also 

Laparoscopic Hartmann reversal (LHR) 
W-plasty, in stomal stenosis treatment, 444, 

444f--445f 
Wylie retractor, 515 

X 
Xcel Bladeless port, usage of, 339 

y 
Yellowfin., stirrups, 61 

usage in colon removal surgery, 213 

z 
Z-plasty, in stomal stenosis treatment, 445, 

446f 
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