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Foreword

This surgical atlas should be of great value to all clinical surgeons, both
those in training and those in surgical practice, and Dr. Chassin is superbly
qualified to author this work. During more than three decades as a mem-
ber of the faculty of the New York University School of Medicine, he
has taught countless residents many aspects of the art of surgical tech-
nique. One measure of Dr. Chassin’s unusual teaching ability is that he
is both Professor of Clinical Surgery at New York University and Director
of Surgery at Booth Memorial Hospital, where our fourth-year surgical
residents have rotated regularly for the past 12 years. Booth Memorial
1s the only hospital outside the New York University Medical Center to
which New York University residents rotate. This simple fact well under-
lines Dr. Chassin’s remarkable capability for teaching.

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

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

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

Frank C. Spencer, M.D.

George David Stewart Professor and Chairman
Department of Surgery

New York Unwversity School of Medicine
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Preface to Volume 11

In writing the second volume of this atlas of Operative Strategy in General
Surgery, 1 have tried to follow the same precepts that formed the founda-
tion for Volume I. Each chapter starts with a review of the concept under-
lying the selection of the proper operation. The next important step in
a surgeon’s preparation for a major operation is his formulation of an
operative strategy. It is the detailed discussion of the operative strategy
of each operation that makes this atlas unique. My definition of the term
operative strategy is the advance plan that the surgeon develops to antici-
pate and avoid all the technical pitfalls and danger points inherent in
the operation under study. The ultimate goal is to make each operation
safe and free of complications.

Following discussion of the concept and the operative strategy in
each chapter is a detailed description of each step in the operation by
the technique that I use, as illustrated by the detailed drawings of Mr.
Caspar Henselmann whose illustrations for Volume I were cited for their
excellence by the Association of Medical Illustrators.

In selecting operations to be included in this work, I planned to
include all those operations in general surgery whose safety and efhicacy
I was able to evaluate on the basis of adequate personal experience and
expertise. Volume I included most of the operations of the gastrointesti-
nal tract, while Volume II covers the remaining general surgical proce-
dures with a few exceptions. Operations for morbid obesity have been
omitted from this book because, in my opinion, this area of surgery
has not yet emerged from the stage of experimental research; no single
operative procedure for morbid obesity seems ready for general applica-
tion at this time. Some operations upon the endocrine glands and the
liver have not been included in this work for another reason. The Manual
of Endocrine Surgery, 2nd edition by Edis, Grant, and Egdahl and the Manual
of Lwer Surgery by Longmire are recently published (Springer-Verlag,
N.Y., 1984 and 1981) atlases by outstanding authorities who have covered
their fields far better than I could have done.

Special attention has been devoted to certain newer operations that
I have found valuable. These include repair of the traumatized spleen,
pancreatoduodenectomy with pylorus preservation, total pancreatectomy,
choledochoscopy, hiatus herniorrhaphy with Collis-Nissen gastroplasty,
Shouldice repair of inguinal hernia, mesh repair of recurrent inguinal
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and ventral hernias, ileoanal anastomosis with ileal reservoir after total
colectomy and mucosal proctectomy, esophagectomy and gastric pull-
up without thoracotomy, bile-diverting operations or colon (jejunum)
interposition for recurrent reflux esophagitis, and operations for infected
abdominal wound dehiscence.

At the end of Volume I is a glossary (Appendix D) which defines
or illustrates terms, products, and instruments cited in the text. The
items of this type that are cited in Volume II, but that were not included
in Appendix D, will be found in Appendix E at the end of Volume II.

Finally, I would like to express my gratitude for the complimentary
reviews of Volume I that have been published both in the U.S.A. and
in Europe.
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Operations for

Benign Breast Diseases

Fibroadenoma

Concept: Management of
Fibroadenoma

Most fibroadenomas are small, round,
freely movable, well-encapsulated nodules
that are easily diagnosed on physical exam-
ination and occur most often in women
aged 15 to 30. Operation is indicated be-
cause some of these tumors will continue
to grow, especially during pregnancy. Oc-
casionally, carcinoma may masquerade as
a fibroadenoma.

Operative Strategy

Although most fibroadenomas are com-
pletely surrounded by a smooth fibrous
capsule, occasionally a fibroadenoma of
the pericanalicular type may at some point
be fixed to surrounding breast tissue.
Whenever this is the case, include a narrow
rim of normal adjacent breast in the speci-
men that is being excised. Otherwise, a lo-
cal recurrence of the tumor is possible.

Among the errors encountered in sur-
gery for a fibroadenoma is the failure to
locate the lesion. This can occur when a
deep-seated tumor is being excised under
local anesthesia. Unless the tumor is easily
palpable and is superficial, it may not be
easy to localize, especially when the opera-
tion is being performed under local an-
esthesia through a cosmetic type of cir-
cumareolar incision at a distance from the
lesion.

A more important consideration, es-
pecially in cases of fibroadenomas that are
large in size, is the possibility of overlook-
ing the diagnosis of cystosarcoma phyl-
lodes. This latter tumor, which may be
malignant, often resembles a large fi-
broadenoma on physical examination. The
most important characteristic of the cysto-
sarcoma 1s a strong prediliction for local
recurrence. With each local recurrence,
there is an increase in the risk of malig-
nancy. Therefore, whenever a fibro-
adenoma exceeds 4-5 cm in diameter, sus-
pect the existence of a cystosarcoma and
include a 1-cm shell of normal breast tissue
in the specimen around its entire circum-
ference.

Another pitfall to be avoided is post-
operative bleeding. Following any breast
excision, do not depend on the presence of a
small latex drain to compensate for inadequate
hemostasis. A large hematoma may develop
despite the use of a drain. It 1s essential
that hemostasis be complete. This is gener-
ally a simple matter with careful dissection
and electrocoagulation.

Operative Technique

Incision

Superior cosmetic results follow the use
of a circumareolar incision or an incision
made in the inframammary fold. However,
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it is not advisable to dissect through a large
distance of breast when trying to extract
a fibroadenoma via one of these incisions.
For tumors more than 2-3 cm away from
the areola, make an incision in the line of
Langer directly over the tumor. These lines
are essentially circular in nature in the skin
overlying the breast, each circle being con-
centric with the areola.

Dissection

After opening the skin, use a scalpel to
carry the incision through the subcutane-
ous fat down to breast tissue. Then, using
electrocautery, incise the breast tissue
down to the lesion. Electrocoagulate each
bleeding point so that the field remains
bloodless.

When the capsule of the fibroade-
noma appears, incise it with a scalpel. If
the fibroadenoma then shells out with no
further attachment, the capsule may be left
behind. If there are any attachments be-
tween the fibroadenoma and the surround-
ing tissue, excise the capsule and a small
rim of breast tissue with it.

Repair

If the dissection has created a deep defect
in the breast, use PG sutures on cutting-
edged needles to repair only the deepest
portion of the defect. Otherwise, make no
attempt to resuture the defect in the breast,
as these sutures will often create a mass
at the site of the repair. In the months and
years following surgery, evaluation of the
patient’s breast on physical examination
can be made extremely difficult by the pres-
ence of a firm mass at the site of the previ-
ous excision. For this reason, we generally
leave most small defects unsutured.
Close the skin with interrupted su-
tures of 6-0 nylon. If hemostasis has been
complete, no drain is necessary.

Postoperative Care

In order to apply even pressure on
the operative site, request that the pa-
tient wear a supportive bra continu-
ously for the first few postoperative
days.

Remove the drain, if any, in one or
two days.

Postoperative Complications

Hematoma

Infection

Fibrocystic Disease

Concept: Operation versus
Aspiration

Solitary Mass

A solitary cyst of the breast differs from
a fibroadenoma in that it is not as freely
movable with respect to the surrounding
breast tissue, although the overlying skin
does move freely. Also, cystic disease oc-
curs at a later age than does fibroadenoma,
the age incidence extending from 30 to
the menopause. Some breast cysts give a
sense of fluctuation when palpated, con-
firming the diagnosis. A breast mass, sus-
pected of containing a cyst, should be aspi-
rated using a syringe and needle. While
a gauge No. 22 needle is adequate in many
cases, using a larger needle, such as a No.
18, has been reported to be followed by
fewer cyst recurrences. If the mass disap-
pears completely after the cyst has been emp-
tied, no biopsy is necessary. However, if
the cyst should refill within 3-4 weeks after
aspiration, a biopsy is indicated. If the cyst
recurs at a later date, repeat aspiration is
acceptable treatment. Another positive in-
dication for biopsy is the presence of old
blood in the aspirate. Occasionally, a



bloody tap will yield bright red blood to-
gether with the clear yellow fluid in the
cyst. This event may be followed by a small
ecchymosis in the region of the needle
puncture. Further observation is indicated
in this situation.

If the patient has several isolated
cysts, aspirate each of them and follow the
same guidelines as above. Rarely will sur-
gery be indicated if a cystic mass disap-
pears after aspiration.

Studying the cyst aspirate for cell cy-
tology has not proved to be fruitful in find-
ing cases of breast cancer; we do not per-
form this test in the usual case of cyst
aspiration.

Multiple Areas of Induration

More commonly, patients with fibrocystic
disease present with multiple areas of indu-
ration, often in the upper outer quadrant
and the axillary tail of Spence. These are
often bilateral, but one breast may demon-
strate much more induration than the
other. Deciding which of these patients
needs a biopsy can be a vexing problem
to the surgeon. Generally, patients in this
category require repeated physical exami-
nations at 3-6 month intervals. Whenever
a “dominant lump’ appears, one that has
not been noted on previous examinations,
prompt biopsy is indicated. Otherwise,
make a sketch of the findings on each phys-
1cal examination so that new areas of suspi-
cion will be identified early. While the ac-
curacy of mammography is impaired by the
dense breast of women in their early thir-
ties, this X-ray study can be quite helpful
in identifying malignant areas in a dysplas-
tic breast of an older woman.

Nonoperative Treatment

Although the prime consideration in fol-
lowing patients with fibrocystic disease is
to avoid overlooking an early carcinoma,
other manifestations of the disease also

Fibrocystic Disease

merit attention. Patients may complain of
pain in the breasts especially around the
time of their menstrual periods. Fre-
quently, the anxiety related to this com-
plaint is the result of the patient’s convic-
tion that she is suffering from cancer.
Strong reassurance, that there 1s no evi-
dence of malignancy, 1s often the only
treatment required. Otherwise, supporting
the breast with a good bra and treatment
with a mild analgesic may be necessary.

Hormonal therapy with danazol,
aimed at reducing estrogen levels, has
been suggested (Humphrey and Estes) for
the relief of these symptoms. Insufficient
experience has been gathered to determine
whether there are significant risks associ-
ated with altering the patient’s hormonal
balance with these medications. It does not
seem adwvisable to prescribe them until
enough time has elapsed for the unfavora-
ble side effects to be made known.

Prophylactic Bilateral Subcutaneous
Mastectomy with Prosthetic Implant

In patients, who have a strong family his-
tory of breast cancer as well as multiple
areas of induration in the breast, some sur-
geons advocate bilateral mastectomy with
preservation of the nipples and the areolas
followed by prosthetic implants in the hope
of preventing the occurrence of breast can-
cer. Unfortunately, this operation does not
remove all of the breast tissue and we are
aware of at least one patient in whom can-
cer occured in a l-cm area of residual
breast following prophylatic mastectomy.
For patients who are conscientious about
returning to an experienced physician for
regular followup examinations and for an-
nual mammography (after age 40), prophy-
lactic mastectomy is not indicated for fibro-
cystic disease.
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Indications

In patients with fibrocystic disease, the
only indication for surgery is the suspicion
of cancer, no matter how lumpy the breasts
may be.

Preoperative Care

Preoperative mammography is advisable to
determine whether there are any additional
suspicious areas identifiable by roentgen-
ography that the surgeon was unable to
identify earlier. Once the decision is made
that an area in the breast 1s suspicious for
carcinoma on physical examination, a neg-
ative finding on mammography does not
constitute a reason to cancel the operation.

Although breast sonography can con-
tribute information in some cases, we do
not consider it worthwhile as a routine pro-
cedure.

Operative Strategy

Local Excision versus Segmental
Resection

In a thin-breasted woman a well-localized
mass is easily removed by local excision.
On the other hand, in many cases a suspi-
cious thickening of the breast may be due
to a scirrhus tumor. Except for the patient
with thin breasts, the core of a scirrhus
carcinoma may be 3 cm or more deep to
the area of thickening. It is these tumors
that the unsophisticated surgeon may fail
to reach during his attempt at local exci-
sion. Removing the overlying breast may
result in a negative biopsy when, in fact,
the carcinoma remains behind. For this
reason, when the suspicious area is not
clearly defined and well localized, it is pref-
erable to excise a segment of breast ex-
tending from the subcutaneous fat down
to the pectoral fascia in order to be sure
that in performing an excision the cancer
has not been missed.

If the area of suspicion is in the upper
outer quadrant of the breast, the most
common site of fibrocystic disease, the seg-
mental excision will include the axillary tail
of Spence together with the area of suspi-
cion, as described below.

After excising a segment of breast, we
prefer to omit closing the defect by sutur-
ing so that a new mass will not be created
by the sutures. Postoperatively, palpating
a gap in the continuity of the breast tissue
1s easter to interpret than palpating a mass.

Operative Technique—Upper
Quadrant Tylectomy

Incision

Make the incision along the skin lines of
Langer (Fig. 43-1) directly over the lesion
with consideration of the anticipated loca-
tion of the skin incision that will be made
In case a mastectomy becomes necessary.
Make the incision long enough to provide
adequate exposure for the procedure.



Fig. 43-2

Fibrocystic Disease

Dissection

Carry the scalpel incision through the sub-
cutaneous fat down to the surface of the
breast. Then dissect the subcutaneous fat
off the breast over the entire area to be
excised (Fig. 43-2). Expose the axillary tail
of Spence.

Whenever a blood vessel is encoun-
tered use the coagulating current to
achieve complete hemostasis. When the
entire area of induration in the upper outer
quadrant has been identified, insert the left
index finger between the pectoral fascia
and the overlying breast to be excised.
Now, with the finger as a guide, complete
the incision through the full thickness of
the breast (Fig. 43-3) and remove the spec-
imen.

Achieving complete hemostasis is
much more efficient if each bleeding point
1s electrocoagulated as soon as it is encoun-
tered rather than leaving it until the speci-
men has been removed. Close the over-
lying skin with interrupted 6-0 nylon
sutures. A drain is not necessary if hemo-
stasis 1s perfect.



Operations for Benign Breast Diseases

Postoperative Care

If a drain has been used, remove it
in 1-2 days.
Instruct the patient to wear a suppor-

tive bra, around the clock, for the first
2—4 days.

Postoperative Complications

Hematoma

Infection

Excision of Mammary
Ducts

Concept: Management of Nipple
Discharge

Presence or Absence of Mass

When a patient has a nipple discharge, the
presence of a mass is a positive indication
for the excision and biopsy of this lesion.
The combination of a mass with a bloody
nipple discharge indicates a high incidence
of carcinoma.

In the absence of a palpable mass, nipple
discharge was accompanied by a 12% inci-
dence of carcinoma in the study of Urban
and Egeli while Seltzer, Perloff, Kelley, and
Fitts noted that 8% of their patients who
underwent surgery for nipple discharge
without a palpable mass had breast cancer.
Nipple discharge, that is physiological,
does not require biopsy. This type of dis-
charge 1s almost always bilateral and can
be seen to arise from multiple ducts in the
nipples. This 1s common during pregnancy
but may also be initiated by the administra-
tion of estrogens, chlorpromazine, and
other drugs. Birth control pills may occa-
sionally produce a clear serous or milky
discharge from a single duct, although it

more commonly produces secretion from
multiple ducts. According to Urban and
Egeli, “true pathologic nipple discharge is
spontaneous, persistent, intermittent and
usually secondary to pathologic lesions of
the intraductal epithelium. It typically
arises from a single duct opening in the
nipple, and is most often unilateral, but
occasionally bilateral.” It should be re-
membered that each of the dozen or so
mammary ducts has its individual orifice
in the nipple so that secretion from a single
diseased duct will always exude from the
same nipple orifice. Persistent, spontane-
ous discharge from a single nipple duct
1s an indication for surgery.

Nature of Discharge

Bloody

On rare occasions a bloody discharge may
appear from a single nipple duct during
pregnancy owing to vascular engorgement
of the breast. However, in 16% of cases
bloody nipple discharge i1s due to malig-
nant disease of the ducts; in most of the
remaining cases, bloody nipple discharge
1s caused by benign intraductal papilloma,
either single or muluple.

Serous

Although a clear serous discharge from the
nipple i1s almost always caused by a benign
process, 2% of Urban’s cases had cancer,
and Haagensen noted an even higher inci-
dence of malignancy. Serous discharge
from muluple nipple ducts, especially if bi-
lateral, may be treated expectantly if there
1s no mass and if mammography is nega-
tive. Persistent, single-duct serous dis-
charge requires duct excision.

Cloudy, Purulent, Multicolored

Most patients with turbid nipple discharge
suffer from duct ectasia and stasis, al-
though 3.8% of Urban’s series of 435 le-
stons had cancer. For this reason, this type
of discharge also requires duct excision.



Cytology

Surprisingly, attempts to detect cancer by
studying the cytology of the nipple dis-
charge have not been successful (Urban
and Egeli).

Indications

Nipple discharge with palpable mass. The
combination of a single-duct dis-
charge, especially if bloody in nature,
with a palpable mass indicates a high
incidence of breast cancer and re-
quires prompt operation.

Single-duct discharge without a palpable
mass, if persistent and spontaneous,
is accompanied by 11.8% incidence
of cancer. It is an indication for sur-
gery.

Multiple-duct discharge, especially if bi-
lateral, 1s not, by itself, an indication
for operation.

Preoperative Care

Localize the diseased duct. If the surgeon
anticipates the excision of a single dis-
eased duct, it is important to localize
this duct preoperatively. This may be
accomplished by applying finger pres-
sure at varying points along the outer
margin of the areola in order to deter-
mine which segment of the breast con-
tains the offending duct, as the finger
pressure will induce discharge from
this duct. If this is not accomplished
at a single examination, apply collo-
dion to the surface of the nipple in
order temporarily to occlude all of the
ducts and prevent any discharge. At
a subsequent examination a week
later, remove the collodion and repeat
the attempt to localize the offending
duct. Also, collodion may be applied
to the surface of the nipple one week
prior to operation in order to cause
distention of the diseased duct.

Excision of Mammary Ducts

Perform mammography prior to opera-
tion on the ductal system.

Obtain radiological ductograms by insert-
ing a tiny catheter into the duct orifice
and injecting a small amount of aque-
ous radiopaque medium. This is a dif-
ficult procedure and many radiolo-
gists have no experience with it. If the
entire ductal system of the breast is
to be excised, a ductogram will be of
no value and need not be done.

Operative Strategy

Single-Duct Excision versus Total Duct
Excision

When the indication for surgery is a bloody
nipple discharge, the diagnosis is generally
carcinoma or intraductal papilloma. In the
latter case, the lesions are often multiple,
and excision of a single duct may overlook
an intraductal carcinoma. For this reason,
we agree with Urban (1963) that total exci-
sion of the mammary ducts is preferable
to a single-duct excision. With other types
of discharge, where the incidence of carci-
noma is much lower, excision of a single
duct is satisfactory, once the offending duct
has been accurately localized by repeated
preoperative examination.

Prevention of Skin Necrosis

Total excision of the mammary ducts re-
quires elevation of the entire areola. This
may impair the vascularity of the distal tip
of the skin flap unless careful dissection
is performed. Do not make the circumareo-
lar incision greater than 40%-50% of the
circumference of the areola. Also, be sure
that the breast defect beneath the areola
is reconstructed so that the resutured skin
flap may have an opportunity to derive a
blood supply from underlying soft tissue.
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Operative Technique—Single-
Duct Excision

Incision

A single duct may be excised either
through a radial incision or an incision
around the circumference of the areola.
Use a sharp scalpel and obtain hemostasis
with accurate electrocoagulation.

Identification and Excision

If collodion has been used to occlude the
surface of the nipple for a week prior to
surgery, the diseased duct will by now be
distended. If it contains blood, its surface
will display a purplish hue. In this case,
gently dissect the duct from surrounding
tissue. Divide it between hemostats at its
Junction with the nipple and dissect it out
to a point about 1-2 cm beyond the cir-
cumareolar incision. Submit it for frozen
section histological examination.

If the duct cannot be clearly identi-
fied, it will be necessary to excise an area
of the ductal system beginning at the nip-
ple and proceeding in a peripheral direc-
tion. Then have the pathologist examine
the specimen to ascertain that the pathol-
ogy has indeed been excised.

Closure

In many cases it is necessary only to close
the skin incision with interrupted 6-0 ny-
lon sutures. In some cases a few PG sutures
may be placed if there is a significant defect
in the underlying breast. If hemostasis is
perfect, drainage is not necessary. Other-
wise, a 6-mm wide latex drain may be
brought out through the incision.

Fig. 43-4

Operative Technique—Total
Duct Excision

Incision

Make an incision along the circumference
of the areola at the exact margin between
the areola and skin (Fig. 43—4). The length
of the incision should encompass 50% of
the areola’s circumference. Insert sutures
in the edge of the incised areola temporar-
ily and apply a hemostat to each suture.
These will be used to apply traction while
the areola is being dissected off the breast
(Figs. 43-5a and 43-5b). Use scalpel or
scissors dissection to elevate the areola
with a thin layer of fat. This dissection must
be continued beyond the nipple so that
the entire skin of the areola has been ele-
vated. Do not detach the nipple from its
ducts at this stage of the operation.



Excision of Mammary Ducts

Excising the Ductal System and the underlying breast. Apply a liga-

After the skin has been elevated, it will be ture to these ducts and make an incision
noted that the 12 or so ducts constitute that will detach them flush with the nipple
the only attachment between the nipple (Figs. 43-6a and 43-6b).

11
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Now, dissect the ducts for a distance
of 3-5 cm. Using the electrocoagulator, ex-
cise the circle of ducts and breast tissue
(Figs. 43-7a and 43-7b). The circular mass
of tissue will have a radius of 3-5 cm and
a thickness of 1-2 cm. If any of the diseased
ducts is dilated and extends beyond 5 cm,
follow this duct and remove a further sec-
tion until it disappears into the breast tis-
sue. Occasionally a diseased duct involves
a section of the nipple, which may be in-
verted. In this case a tiny segment of nipple
may be removed. Obtain complete hemo-
stasis with the electrocoagulator.

Reconstruction

In the patient with a large breast, the re-
sulting defect may be relatively shallow so
that the reconstructed areola will rest on
a solid base of breast tissue. In this case
no further reconstruction is necessary. In
many cases, however, there will be a signifi-
cant defect beneath the areola. Since the
blood supply of the areola is somewhat ten-
uous, it requires a firm base of breast tissue
for optimal healing. In this case, close the

defect in the breast in layers with inter-
rupted small sutures of catgut or PG mate-
rial.

If detaching the areola results in a ten-
dency for the nipple to invert, corrective
measures must be taken. Before closing the



skin incision, insert a 5-0 PG purse-string
suture in the subcuticular tissues at the
base of the nipple in order to maintain it
in the erect position (Fig. 43-8). Then
close the skin incision with interrupted 6-0
nylon sutures (Fig. 43-9).

Postoperative Care

If a latex drain has been used, remove
it after 1-2 days.

Instruct the patient to wear a suppor-
tive bra over a moderately bulky
dressing to apply even pressure for
the first 7 days and mights after sur-

gery.

Postoperative Complications

Hematoma

Occasionally following a total duct ex-
cision, elevation of the entire areola
in a plane too close to the subcutis
results in an area of skin necrosis.

Excision of Mammary Ducts

Breast Abscess

Breast abscess 1s most often seen in a nurs-
ing mother. It 1s generally the result of the
introduction of bacteria by a break in the
skin of the nipple. In a lactating woman,
treatment requires incision along a radial
direction in order to produce as little dam-
age as possible to the breast ducts. The
pus 1s evacuated and a gauze packing is
loosely inserted until the cavity heals.

In the nonlactacting woman, an ab-
scess may appear without very much sur-
rounding inflammation and induration. In
some of these cases, an attempt may be
made to aspirate the pus with a large nee-
dle under local anesthesia. This, together
with antibiotic treatment, may avoid the
necessity for operation in occasional cases.

Para-Areolar Abscess or
Fistula

An abscess in the region of the areola or
just adjacent to the areola often originates
in an obstructed mammary duct, termed
duct ectasia. This may result either in a
recurring abscess at the same location or
in a chronic draining fistula. In either case,
proper treatment requires a radial elliptical
incision (Fig. 43-10) overlying the duct,
which can usually be palpated as a thick-
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ened cord running from the nipple towards
the periphery of the breast. A small ellipse
of skin and surrounding breast tissue are
removed. Identify the duct (Fig. 43-11)
and excise it together with the diseased
tissue (Fig. 43-12). If the incision has not

been greatly contaminated, close the skin
loosely around a latex drain. If the area
i1s grossly contaminated, it may be wiser
to insert the skin sutures for delayed pri-
mary closure 4-6 days later.

If the diseased duct is not removed,
the abscess or fistula will recur.
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Concept: Which Operation

for Breast Cancer

Introduction

The past decade or two has witnessed the
adoption of a large number of new thera-
pies for breast cancer ranging from biopsy-
plus-radiotherapy all the way to super-
radical mastectomy. It is important to
distinguish fact from fancy in addressing
this controversy.

First, Rosen, Fracchia, Urban, and
Schottenfeld have shown that local exci-
sion of breast cancer, including removal
of an entire quadrant of breast, leaves re-
sidual microscopic malignancy in the re-
maining three quadrants or in the axillary
nodes in 56% of patients who have small
primary lesions and in 69% of those who
have tumors greater than 2 cm in diameter.
It 1s clear that local excision alone is poor ther-
apy for breast cancer. A number of prominent
radiotherapists (Calle, Pilleron, Schlien-
ger, and Vilcoq; Harris, Levene, and Hell-
man; Montague, Gutierrez, Barker, Tapley,
et al.) feel that application of 5,000 rads
or more will eliminate small foci of cancer
in the breast and in the axillary nodes. Al-
though local excision of breast cancer
standing alone 1s an obviously inadequate
procedure, the combination of tylectomy
(quadrantectomy) and adequate radiother-
apy is indeed a legitimate subject for expe-
rimental study for patients with clinical
Stage I cancer.

Second, it is fallacious to compare the
results of lumpectomy-radiotherapy stud-
1ed in France (Calle) with the survival fig-
ures noted after radical mastectomy at
Memorial Hospital in New York City, be-
cause the two investigations studied en-
urely different patient populations. Not

only 1s a prospective randomized study
necessary to establish fact in this field, but
the survival data must be accumulated for
a period of 10-20 years. It is not rare to
identify a distant metastasis or a local re-
currence 15-20 years after mastectomy for
breast cancer. The fact that a given study
shows no significant difference in survival
or recurrence rates at the end of 5 years
does not mean that a difference does not indeed
exist. It simply means that the particular study
failed to detect such a difference. Prolonging
the study for another decade may elicit
such data. Urban (1980) cites Rissanen and
Holstr’s studies of Stage I and II breast
cancer in Finland between 1936 and 1973.
They compared radical mastectomy with
wide local excision, followed in each case
by conservative dosages of radiation. Five-
year survival was similar in the two groups.
At 10 years there was a definite advantage
for mastectomy in the T2 tumors, but not
for the T1 lesions. At 15 years the T1 pa-
tients had a survival of 63% following radi-
cal mastectomy but only 49% following lo-
cal excision. The T2 patients experienced
a 45% 15-year survival following radical
mastectomy but only 29% with conserva-
uve surgery. Similarly, Atkins, Hayward,
Klugman, and Wayte randomized a group
of patients in which radical mastectomy
was compared with wide local excision,
both being followed by conservative doses
of radiation therapy. After 5 years there
was no significant difference in the survival
rates of the two groups. After 10 years,
survival studies showed no significant dif-
ference between the two procedures in
Stage I patients, but 67% of Stage II cases
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survived following radical mastectomy and
only 23% following conservative treat-
ment. This difference was statistically sig-
nificant. It is true that modern radiother-
apy uses dosages and techniques that are
more advanced than those used by Ris-
sanen and Holsti or by Atkins and col-
leagues. The point is that after 5 years
there was no difference between tylectomy
and mastectomy for either Stage I or II
cases. It required the passage of 15 years
(Rissanen and Holsti as quoted by Urban,
1980) and 10 years (Atkins et al.) to dem-
onstrate the differences in the survival
rates between the two procedures. The 5-

year results were of no value in this respect.
In the case of early cancer, identifying the
best primary treatment requires not only
a randomized prospective study but also
a 15-20-year followup.

Another randomized clinical trial by
Langlands, Prescott, and Hamilton com-
pared radical mastectomy with simple mas-
tectomy plus modern radiotherapy (2 MeV
Van de Graaff generator, 4,500 rads). After
10 years, 68% of Stage I patients survived
after radical mastectomy and 52% after
simple mastectomy-radiotherapy. For
Stage II patients the corresponding figures
are 58% and 49% (Welch).

Table 44-1. Clinical-Diagnostic Staging System of the American Joint Committee for Cancer
Staging and End-Results Reporting: TNM Classification

Primary tumor (T)
TX  Tumor cannot be assessed
TO No evidence of primary tumor

TIS Paget’s disease of the nipple with no demonstrable tumor
NOTE: Paget’s disease with a demonstrable tumor is classified according to the size of the tumor.

T1* Tumor 2 cm or less in greatest dimension

Tla No fixation to pectoral fascia or muscle

T1lb Fixation to pectoral fascia, muscle, or both
T2* Tumor more than 2 cm but not more than 5 cm in greatest dimension

T2a No fixation to pectoral fascia or muscle

T2b Fixation to pectoral fascia, muscle, or both

T3* Tumor more than 5 cm in greatest dimension

T3a No fixation to pectoral fascia or muscle

T3b Fixation to pectoral fascia, muscle, or both
T4  Tumor of any size with direct extension to chest wall or skin
NOTE: Chest wall includes ribs, intercostal muscles, and serratus anterior muscle but not pectoral muscle.

T4a Fixation to chest wall

T4b Edema (including peau d’orange), ulceration of the skin of the breast, or satellite skin nodules

confined to the same breast
T4c Both of above
T4d Inflammatory carcinoma

Nodal involvement (N)

NX  Regional lymph nodes cannot be assessed clinically

NO No palpable homolateral axillary nodes
N1  Movable homolateral axillary nodes only

Nla Nodes not considered to contain growth

NIb Nodes considered to contain growth

N2  Homolateral axillary nodes considered to contain growth and fixed to one another or to other struc-

tures

N3  Homolateral supraclavicular or infraclavicular nodes considered to contain growth, or edema of arm
NOTE: Edema of the arm may be caused by lymphatic obstruction and lymph nodes may not then be

palpable.

Distant metastases (M)
MX Not assessed
MO No (known) distant metastasis

M1 Distant metastasis present

* Dimpling of the skin, nipple retraction, or any other skin changes except those in T4 may occur in T1, T2, or

T3 without affecting the classification.



Third, at this point in time the two
modalities of treatment that effectively im-
prove survival in patients with breast can-
cer are surgical removal of the breast and
axillary lymph nodes and, in selected cases,
adjuvant chemotherapy. There are as yet
no randomized studies with adequate long-
term followup to demonstrate that tylec-
tomy or simple mastectomy, with or with-
out radiotherapy, are optimal treatments
for potentially curable breast cancer. While
conservative surgical excision combined
with high dosage radiotherapy deserves a
randomized clinical trial, this form of treat-
ment cannot yet be offered to the patient
as the method of choice.

Recognizing that new data will require
new judgments in the future, we treat
breast cancer at this time according to the
policies described in the remainder of this
chapter.

Preinvasive Cancer

Lobular carcinoma in situ 1s a slow-growing
premalignant lesion that predicts the de-
velopment of an invasive cancer in 11%-
22% of patients observed for 10 years. Ur-
ban believes that these patients should un-
dergo total mastectomy with conservative
lateral axillary lymph node dissection, but
Haagensen, Bodian, and Haagensen feel

Table 44-2. Stage Groupings, Clinical-
Diagnostic and Postsurgical Treatment-
Pathologic, According to the American Joint
Committee for Cancer Staging and End-
Results Reporting

Stage TIS  TIS NO MO
Stage I Tla NO, Nla MO
Tlb NO, Nla MO
Stage 11 TO Nlb MO
Tla, Tlb Ni1b MO
T2a, T2b NO, Nla, Nlb MO
Stage III T3 NO, N1, N2 MO
T2a, T2b N2 MO
Stage IV T4 any N any M
any T N3 any M
any T any N Ml

Stage X Not stageable (TX or NX)

Stages I and II

Table 44-3. Histopathology of Breast
Cancer?®

Noninfiltrating Carcinoma (CA)
Paget’s disease with intraductal CA
In situ ductal (intraductal) CA
In situ lobular CA

Infiltrating Carcinoma (CA)
Paget’s disease with infiltrating CA
Ductal CA
Infiltrating but not otherwise specified CA
Adenoid cystic CA
Comedo CA
Medullary CA
Mucinous (colloid) CA
Papillary CA
Lobular CA

Other Neoplasms
Cystosarcoma phyllodes, malignant
Sarcoma

¢ Inflammatory carcinoma of the breast is a clinicopathologic
entity characterized by diffuse brawny induration of the skin
of the breast with erysipeloid edge, usually without an
underlying palpable mass. Histologically, inflammatory
carcinoma consists of infiltrating mammary carcinoma that
diffusely permeates dermal lymphatics. Inflamed cancers
that are clinically similar to the above due to inflammation,
infection, or necrosis but lack microscopic dermal lym-
phatic permeation are not classified as inflammatory
carcinoma.

that lifelong, careful, periodic examina-
tions will detect the malignancy in sufh-
cient time to achieve a long-term cure. A
complicating feature of this disease is its
high incidence of bilaterality. The cancer
may occur in the opposite breast and is usu-
ally of the duct-cell type.

Intraductal carcinoma in situ should be
treated by total mastectomy, including re-
moval of the pectoralis fascia, as well as
the lateral third of the axillary lymph
nodes, because this condition is frequently
accompanied by areas of invasive carci-
noma in the same breast.

Stage I and Stage II

Currently accepted worldwide is the TNM
(see Table 44-1) staging classification of
breast cancer developed by the Union In-
ternationale Centre de Cancer (UICC) as
amended in 1978 by the American Joint
Committee (AJC) for cancer staging and
end-results reporting. This classification 1s
given in Tables 44-1, 44-2, and 44-3.
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For the Stage I and II categories of
breast cancer, the Patey operation (total
mastectomy with excision of the pectoralis
fascia, the minor pectoral muscle, and all
of the axillary nodes) is claimed by Handley
to have the same 10-year survival as the
radical mastectomy. We agree with Hand-
ley.

Stage III

T3 NO or N1

It is important not to adopt a defeatist atti-
tude in the surgery of Stage III breast can-
cer. Fracchia, Evans, and Eisenberg have
demonstrated that T3 patients with nega-
tive axillary nodes (12% of their 430 cases)
had an 82% 5-year and a 75% 10-year sur-
vival following radical mastectomy! In fact,
even the presence of skin edema or malig-
nant skin infiltration did not adversely af-
fect 10-year survival in T3 patients whose
lymph nodes were negative. Fracchia and
associates classified T4a and T4b tumors
as Stage III and included them in their
study, although the 1978 AJC system
placed T4a and T4b tumors in Stage IV.
In spite of this policy, their 5-year survival
for all the Stage III cases was 41% and
the 10-year rate, 21%. Fifty percent of pa-
tients having less than four involved axil-
lary nodes lived 5 years. Finding nodes that
were matted or fixed (N2) did not influence
either survival or recurrence rates. Inva-
sion of the pectoral muscle did not affect
survival rates in patients with positive
lymph nodes undergoing radical mastec-
tomy. Postoperative radiotherapy (4,000-
5,500 rads), as administered to these pa-
tients, did not improve either their survival
or the incdence of local recurrence. Be-
cause this study was not randomized, it is
possible that the most advanced cases re-
ceived radiotherapy. Nevertheless, it seems
clear that radical mastectomy is the basic
treatment for Stage III breast cancer. Sur-
gery should be followed by adjuvant che-
motherapy.

T2 or T3 N2

In patients with some degree of fixation
of their axillary nodes (N2), perform a radi-
cal mastectomy unless the degree of fixa-
tion seems so advanced as to rule out
adequate surgical resection. In cases of
advanced matting, one should probably
precede surgery by a course of either che-
motherapy (Perloff and Lesnick; Aisner,
Morris, Elias, and Wiernik) or radiotherapy
in the hope that this treatment will shrink
these lymph nodes so that they become
resectable. Whether radiation or chemo-
therapy is the preferred choice is a problem
currently under study. The answer is not
yet available.

Whichever preoperative adjuvant is
employed, these patients should have a full
course of chemotherapy following surgery
because many of them have undetected
metastatic deposits away from the field of
surgery.

Stage IV

T4 N1 MO

In the absence of distant metastases, the
problem in the T4-N1 patient is to eradi-
cate the disease from the chest wall. In
some cases, preoperative radiotherapy
(Pollak and Getzen) or chemotherapy may
help reduce the size of the primary tumor
and make surgery feasible. In other cases,
radical mastectomy with resection of a
small portion of the chest wall may be nec-
essary for the complete removal of a tumor
that invades the thoracic cage. We do not
believe that radiotherapy alone 1is the
method of choice for the management of
large T4 lesions.



Any T N3 MO

In the N3 situation surgery cannot eradi-
cate the metastatic lymph nodes com-
pletely. Therefore perform a total mastec-
tomy. Whether the metastatic lymph nodes
should be treated by radiotherapy or che-
motherapy or some combination of the
two, 1s a question regarding which there
i1s no data. We would follow the mastec-
tomy by intensive chemotherapy. If this
modality did not control the metastatic
lymph nodes, radiotherapy would be
added. Alternatively, radiotherapy and
chemotherapy may be given simultane-
ously.

T3 or T4 Any N M1

In patients with distant metastases, treat-
ment of the primary lesion is palliative. If
the distant metastases are not advanced
and the primary tumor is large but resecta-
ble, a palliative debulking partial mastec-
tomy may be indicated. Otherwise the
brunt of treatment falls in the realm of che-
motherapy.

Management of Recurrent Carcinoma

Local Recurrence

A small solitary recurrence may appear at
the site of operation 5-10 years following
mastectomy. In this situation, local exci-
sion of the recurrence may be adequate
therapy because the patient obviously has
had an excellent immune response to the
tumor. On the other hand, most local re-
currences appear relatively soon after mas-
tectomy and are often indicative of wide-
spread malignant disease. In such cases,
biopsy or excise the local lesion and initiate
chemotherapy. Sometimes local radiother-
apy is also helpful in controlling disease
in the chest wall.

Bone Metastases

If a bone metastasis appears to be sympto-
matic and solitary, local radiotherapy 1s in-
dicated. Otherwise, systemic therapy (che-

Stage IV

motherapy or hormonal alteration) 1s
preferred.

Visceral Metastases

With advanced hepatic or pulmonary me-
tastases, intensive chemotherapy offers the
best means of palliation.

Estrogen Receptor Status

If a tumor is rich in estrogen receptors (es-
trogen receptor-positive), it is likely that
altering the patient’s hormonal status by
oophorectomy or administering an anti-es-
trogen drug like tamoxifen is likely to pro-
duce palliation in 60%-70% of cases. A
favorable response to hormonal therapy
requires a number of weeks or months be-
fore reaching its maximal effectiveness. For
this reason it is not a suitable method of
treating patients who have advanced me-
tastases that are distressingly symptomatic.
However, for tumors that appear to be ad-
vancing slowly, patients, in whom the es-
trogen receptor determination has been
positive, either in the primary tumor or
in a biopsy of a metastasis, will very likely
benefit from hormonal alteration.

Itis not clear at this time whether such
patients should have oophorectomy or
treatment with tamoxifen. In a patient who
has had a favorable response to oophorec-
tomy or tamoxifen and then has a relapse,
adrenalectomy may offer further palliation.
However, the indications for each of these
therapies, including chemotherapy, is con-
stantly being refined by the accumulation
of additional data. Consequently, state-
ments made at this time imust be tentative.

The Medial Lesion

It has been demonstrated that lesions in
the medial half of the breast or in the areola
have a significant incidence of metastases
to the lymph nodes along the internal
mammary vessels. Urban (1978) has had
excellent results in a large series of patients
of this type upon who he has performed
an extended radical mastectomy that in-
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cludes removal of a narrow segment of
chest wall together with the underlying in-
ternal mammary vessels and lymph nodes.
Unfortunately, his cases were not selected
on a randomized prospective basis, which
makes the information difficult to inter-
pret. Other surgeons routinely prescribe
a course of postoperative radiotherapy to
the internal mammary nodes for all pa-
tients with medial lesions. Here, also, no
randomized prospective study has been re-
ported. While radiotherapy has been dem-
onstrated to reduce the incidence of local
recurrence of tumor, patient survival has
not been improved thereby.

Another question that has not been
investigated 1s whether adjuvant chemo-
therapy, which has been shown to improve
5-year survival in premenopausal patients
with positive axillary lymph nodes, does
or does not control metastases to the inter-
nal mammary chain. Lacking conclusive
data makes the choice of management difhi-
cult.

In patients who will receive adjuvant
chemotherapy because of positive axillary
nodes, we do not believe that the initiation
of chemotherapy should be delayed by a
course of radiotherapy to the internal
mammary glands. Patients with medial le-
sions, who do not have obviously meta-
static axillary nodes, should probably un-
dergo biopsy of the internal mammary
nodes in the second and third interspaces
unless the primary tumor is 1.5 cm or less
in diameter. If the internal mammary
nodes prove to be harboring tumor, adju-
vant chemotherapy is indicated. Without
biopsy, patients with medial lesions, who
have negative axillary lymph nodes, would

not ordinarily receive chemotherapy be-

cause the internal mammary metastasis
would have gone unnoticed. The progno-
sis for patients with involved internal mam-
mary nodes that go untreated 1s not good.
Alternatively, postoperative radiotherapy
may be prescribed.

Frozen-Section or Two-Stage
Procedure?

Currently in the lay press there is a strident
demand that any patient suspected of
breast cancer should have her biopsy per-
formed at one stage and then be permitted
to discuss the results of the biopsy with
her surgeon prior to deciding on the ult-
mate therapy. If there is the slightest doubt
about the competence of the pathologist
who will be interpreting the frozen-section
biopsy, then it is certainly wise to delay a
decision until further consultation may be
obtained concerning the histological diag-
nosis. This is also true when a competent
pathologist has any doubt about the pres-
ence of cancer.

However, when an experienced pa-
thologist is competent to make a positive
diagnosis of cancer on a frozen-section ex-
amination, and the patient has confidence
in her surgeon, there is no good reason
to submit her to a second anesthesia and
a second operation. Of course, this will re-
quire that the surgeon and the patient have
a detailed discussion in advance of the
biopsy regarding the options available if
the diagnosis turns out to be cancer. This
approach demands that the surgeon dis-
cuss the options with some patients in
whom the suspicion of cancer will not be
confirmed as well as with those who turn
out to have malignancy. Although this re-
quires more time on the part of the sur-
geon, it does spare the patient the emo-
tional and physical strain of the second
operation.

Some superficial tumors can be biop-
sied safely under local anesthesia as an out-

" patient procedure. In this case the two-

stage sequence is acceptable. However,
many tumors are deep in the breast tissue.
Other tumors are scirrhus in nature. In this
category of tumor the overlying induration
of the breast represents mostly fibrosis and
may not yield a positive biopsy unless the
central core of tumor is identified. This
requires the deep excision of a segment



of breast. Other lesions, which are mani-
fested by an area of vague induration, also
require the excision of a full thickness seg-
ment of the breast in order to avoid miss-
ing the tumor. All of these patients, in
whom the tumor is not superficial or obvi-
ous, require general anesthesia if one is
not to risk missing the pathology. If gen-
eral anesthesia is required for the biopsy,
we believe that a positive frozen section
should be followed by a definitive opera-
tion at one stage.

Positive Mammography in the
Absence of Palpable Tumor

When the signs of a localized carcinoma
are seen on the mammogram and the pa-
tient has no palpable lesion, localizing the
area for biopsy may be difficult. One option
1s to measure the location of the area of
suspicion on the craniocaudal and the
mediolateral X-ray views. Then, excise a
full thickness segment of the breast in the
area of suspicion. Once the specimen is
removed, perform a mammogram on it. If
the area of suspicion is identified on the
mammogram of the specimen, transport
it to the pathologist for a frozen section.
Some pathologists prefer to slice the speci-
men in many narrow segments, then to lay
each section flat on the X-ray plate for
specimen mammography. In this fashion
1t 1s possible to determine which slice con-
tains the area of suspicion.

Another method that has proven suc-
cessful 1s for the mammographer, an hour
or two prior to biopsy, to insert a needle
into the breast under X-ray control until
the tip of the needle lies in the area of
suspicion. Through the needle, he inserts
a hooked wire (available as a “Kopans
Breast Locator” from Cook Inc., P.O.
Box 489, Bloomington, Indiana, 47402,
U.S.A)). This wire 1s inserted into the le-
sion under X-ray control. The wire acts
as a harpoon and will stay in place if cov-

Frozen-Section or Two-Stage Procedure

ered with a sterile dressing until surgery
is begun. The surgeon proceeds to excise
the area of breast that is located near the
tip of the wire. The operation should be
done within a few hours after the needle
has been inserted. When the specimen has
been removed, tissue mammography
should confirm that it contains the area
of suspicion, unless it is obvious to the sur-
geon and the pathologist that the specimen
contains cancer.
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Modified Radical
Mastectomy (Patey)

Concept: Defining the Modified
Radical Mastectomy

The term modified radical mastectomy has
come to mean removal of the breast to-
gether with a variable number of axillary
lymph nodes. Some surgeons take a few
outer lymph nodes, some do a complete
excision of the lateral third of the axillary
nodes using the pectoralis minor muscle
as the upper boundary for their dissection,
some elevate the pectoralis minor and take
a few lymph nodes deep to this muscle,
while others do a complete axillary lymph
node dissection to the level of the clavicle.
Patey described an operation removing all
of the breast tissue together with the un-
derlying fascia of the pectoralis major in
continuity with a total axillary lymphade-
nectomy. The pectoralis minor muscle also
was excised.

Without removing or dividing the
pectoralis minor muscle, it is not possi-
ble in most cases to achieve more than a
limited lymphadenectomy. Furthermore,
Durkin and Haagensen demonstrated that
after chemically treating the axillary spec-
imen to dissolve the fat, but preserving all
the lymph nodes, that they could identify
as many as 12 Rotter’s nodes in the area
between the minor and major pectoral
muscles. When Handley showed that the
10-year survival following modified radical
mastectomy was equal to that following the
radical operation, 1t was the Patey opera-

tion that he had performed. In the treat-
ment of infiltrating breast cancer, complete
axillary lymphadenectomy is indicated be-
cause 25% of patients with clinically nega-
tive lymph nodes harbor microscopic me-
tastases in the axillary nodes.

Indications

The Patey modified radical mastectomy is
the operation of choice for an infiltrating
T1 or T2 carcinoma of the breast that does
not involve the fascia of the pectoralis ma-
jor. Otherwise, radical mastectomy is pre-
ferred.

Preoperative Care

Perform mammography not only to study
the area already under suspicion but to
identify any possible additional sites of
malignancy away from the primary area of
suspicion.

Only in Stage III and suspected Stage
IV breast cancer is it necessary to perform
a bone scan and a chemical profile for liver
dysfunction. For Stage I and II breast can-
cer, scanning the bones or the liver is coun-
terproductive because the incidence of
false positive results will outweigh the few
cases of proven metastases that these stud-
1es will detect.
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Pitfalls and Danger Points

Performing an inadequate biopsy that
fails to detect the cancer

Ischemia of skin flaps
Injury to axillary vein or artery
Injury to brachial plexus

Injury to chest wall resulting in pneu-
mothorax

Injury to lateral pectoral nerve result-
ing in atrophy of the pectoralis major
muscle

Operative Strategy
Biopsy

Incision

Before making the biopsy incision, be sure
to plan the direction of the incision that
will be made for the mastectomy in case the
biopsy is malignant. If the biopsy incision
is made in a vertical direction and then it
1s decided to perform the mastectomy
through a transverse incision, it will be dif-
ficult to excise the entire field of the biopsy
procedure. If a transverse mastectomy in-
cision 1is anticipated, make a transverse
biopsy incision.

Incisional Wedge Biopsy, Total Excision

of the Tumor, or Segmental Mastectomy?
When the primary tumor is larger than 3-
4 cm in diameter, perform the biopsy sim-
ply by excising a wedge of the tumor, but
leave the bulk of the tumor behind. Other-
wise, such a large defect is made in the
breast that it i1s difficult to avoid entering
the field of the biopsy procedure when do-
ing the mastectomy. When the tumor is
smaller than 3—4 cm, excise the entire le-
sion for the biopsy and the estrogen recep-
tor determmination. This has the advan-
tage that manipulating the breast will not
dislodge additional tumor emboli into the

lymphatic and blood streams. When the
breast is large, a larger primary cancer can
be excised for the biopsy without difficulty,
as compared with patients who have a small
breast.

In many situations the surgeon will
undertake to biopsy an area of breast that
is the site of suspicious thickening as, for
instance, in early scirrhus carcinoma. In
these cases there may be no discrete tumor
mass. It is important, therefore, that a suffi-
cient sample of breast tissue be excised for
the pathologist. Given an inadequate sam-
ple, the pathologist will not identfy the
malignancy. In such cases the aim of the
biopsy should be to excise a segment of
the breast, rather than to try to localize a
mass. This often requires that the dissec-
tion be carried down to a plane just superfi-
cial to the pectoral fascia. Then insert the
left index finger into this plane and excise
a segment of overlying breast containing
the entire area of suspicion.

Use of Electrocautery for the Biopsy

Rapid and effective in accomplishing he-
mostasis during breast surgery, the electro-
cautery device nevertheless has one disad-
vantage. If excessive heat is applied to the
breast tumor during electrocoagulation,
this may render the determination of estro-
gen receptors inaccurate. Consequently,
use only the cutting current when incising
the breast tissues surrounding the tumor.
This does not result in excessive heat.
When a bleeding point is encountered, use
the electrocoagulating current only for the
bleeding point. If the tumor is small, use
the electrocoagulating current with great
caution to avoid overheating the specimen.

Incision and Skin Flaps

Thickness of Skin Flap
While Halsted emphasized the importance
of removing almost all of the skin of the



breast and employing very thin skin flaps,
subsequent experience has shown that
these precepts were necessitated by the ad-
vanced stage of cancer encountered by
Halsted. How thin to make the skin flap
depends on how much subcutaneous fat
exists between the skin and the breast.
Obese patients may have 1-2 cm of subcu-
taneous fat, while thin patients may have
only a few millimeters of fat in this location.
The important strategy is to remove all of
the breast tissue. Leaving behind a layer
of subcutaneous fat on the skin flap does
not increase the incidence of local tumor

Fig. 45-1

Fig. 45-2

Operative Strategy

recurrence. On the other hand, it does help
assure the viability of the skin flap and fa-
cilitates the reconstruction of the breast
at a subsequent operation for those pa-
tients who desire this procedure.

Cooper’s ligaments extend from the
breast to the subcutis and form a discon-
tinuous layer of thin white fibrous tissue,
visible against the background of yellow
fat. Incising this fibrous layer where it joins
the subcutaneous fat is one good method
of assuring complete removal of the breast
tissue while at the same time preserving
an even layer of subcutaneous fat. This
technique is described below.

Alternative Incisions for Mastectomy

Placing the incision in a horizontal direc-
tion gives the best cosmetic result because
the scar will not be visible when the patient
wears a low-cut gown. While the horizontal
incision 1s easy to apply to tumors in the
3 or 9 o’clock positions (Figs. 45-1 and
45-2), some modifications are necessary
for tumors in the upper or lower portions
of the breast. A good basic approach is
to draw a circle around the tumor leaving
a margin of 4 cm on all sides. Then plan
the remainder of the incision so that the
entire areola will be included in the speci-
men. If possible, accomplish this in a hori-
zontal direction. After having drawn the
circle around the tumor, preserve as much
of the remaining skin as possible. This will
avoid tension on the skin suture line. The
redundant skin can be excised after the
specimen has been removed. At that time
an accurate judgment as to the proper ten-
sion can be formulated. Also, the redun-
dant skin that has been excised at the end
of the operation can be converted into a
full-thickness skin graft by excising the un-
derlying fat. By planning ahead in this fash-
1on, 1t 1s almost never necessary to obtain
a dermatome split-thickness skin graft
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Fig. 45-3a

from another part of the body. Not only
does this technique save operating time,
but it also avoids a graft donor site wound
that is often painful. Furthermore, the full-
thickness graft provides a far superior cos-
metic and functional result as compared
with the split-thickness graft. Properly per-
formed, one can expect a 100% ‘‘take” of
the full-thickness graft.

If any defatted surplus skin remains,
wrap it in gauze and store it in a small
bottle of sterile saline solution in a refriger-
ator. At any time in the next 10-14 days,
if the patient should require a skin graft,
remove the skin from the refrigerator and
use it.

There are a number of alternative in-
cisions for tumors in various locations of
the breast. Fig. 45-3a illustrates a difficult
horizontal incision for a lesion at 10
o’clock. Fig. 45-3b illustrates the resultant
scar after the redundant triangle of skin
has been removed.

Cosmetic Considerations

Following the lead of the two originators
of the radical mastectomy, William Stewart
Halsted and Willy Meyer, surgeons have
for many decades used incisions for the

Mamhmwx“" i
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Fig. 45-3b

mastectomy that were made generally in
a vertical direction. A significant portion
of the scar extended above the clavicle or
over the shoulder and was exposed when
the patients wore any type of sleeveless
gown. Also, complete removal of the major
pectoral muscle left a marked hollow be-
neath the clavicle.

Without detracting from the efficacy
of the mastectomy, modern techniques can
avoid many of these cosmetic deficiences.
During a radical mastectomy, it is advisable
to leave the clavicular head of the major
pectoral muscle. This improves the cos-
metic appearance and does not interfere
with performing a complete lymphadenec-
tomy.

In performing either a radical or the
Patey modification of the radical mastec-
tomy, it is far preferable from the cosmetic
viewpoint to make an incision that is hori-
zontal rather than vertical. For tumors in
the upper outer quadrant of the breast,
it may be necessary to make the incision
in an oblique direction as shown in Fig.
45-4; it 1s almost never necessary to carry
the incision over the shoulder. Complete



Fig. 45-4

exposure of the axilla can be obtained with
an incision that crosses the upper axilla
in a transverse direction rather than one
that passes along the anterior aspect of the
upper arm.

Tranverse incisions also have the ad-
vantage of enhancing the cosmetic appear-
ance following the insertion of a silicone
implant at a later date in an effort to recon-
struct the breast following mastectomy.

Fig. 45-5a

Operative Strategy

Combining a total mastectomy with a later
plastic reconstruction is a procedure much
to be preferred over local excision and ra-
diotherapy.

Another cosmetic defect, that should
be avoided, is the “dog-ear” deformity that
can result at either end of the incision fol-
lowing mastectomy. This bunching to-
gether of skin 1s interpreted by many
women as a residual tumor and is a cause
for great anxiety. It is easily prevented by
excising an additional triangle of skin until
the incision lies flat on the chest wall (Figs.
45-5a and 45-5b).

Skin Grafts

Although Halsted advocated excision of
most of the skin of the breast followed by
an extensive split-thickness skin graft, most
of our patients in the modern era come
for treatment with disease at a much earlier
stage than did those in Halsted’s time. Ex-
tensive excision of the skin is designed to
minimize the incidence of local tumor re-
currence on the chest wall. Skin recur-
rences in the parasternal region are usually
the result of tumor in the internal mam-
mary lymph nodes rather than residual tu-

Fig. 45-5b
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mor in the subcutaneous tissues. Paraster-
nal recurrences will not be eliminated
simply by removing more skin. In general,
removing all of the skin over the tumor
plus an additional 4 cm seems to allow for
an adequate margin and a low recurrence
rate.

Traditionally, surgeons have used the
dermatone to obtain a split-thickness graft
from the skin of the thigh to replace a defi-
cit on the chest wall following mastectomy.
A full-thickness graft 1s preferable both
from the functional and the cosmetic point
of view. In planning the skin incision for
the mastectomy most surgeons outline an
incision that is symmetrical and elliptical.
In so doing, they do not leave any surplus
skin on the chest wall, but rather they re-
move the surplus with the specimen. This
can be avoided by drawing a circle with
the skin marking pen and measuring 4 cm
from the outer perimeter of the tumor.
Only the skin of this circle plus that of the
areola need be removed for the purpose
of avoiding local recurrence. The remain-
der of the skin of the breast temporarily
may be left behind on the chest wall. If
this strategy is followed and a skin graft
1s necessary, then this graft may be ob-
tained by trimming the skin from that por-
tion of the chest wall where it is in surplus.
This patch of skin is then defatted by pin-
ning it to a sterile board and removing all
of the subcutaneous fat. This will convert
the patch of skin into a full-thickness skin
graft. In our experience a properly defat-
ted full-thickness skin graft has resulted in
approximately as many as 100% ‘‘takes”
as can be expected following split-thick-
ness grafts. By following this strategy over
a period of many years we have had to
perform split-thickness grafts only in thin
patients with small breasts or in patients
with unusually large tumors. Not only 1s
the functional and cosmetic result superior
following full-thickness grafts, but the
painful second wound at the donor site 1s
avoided.

Pros and Cons of Electrocautery

For the past decade or two we have used
an electrocautery technique both for the
sharp dissection involved in elevating the
skin flap and for hemostasis. Although
the use of the coagulating current for incis-
ing subcutaneous fat creates an intense
amount of heat (and sometimes actually
boils the fat), using the cutting current
avoids producing much heat. In fact, dis-
secting with the cutting current does not
seem to have an effect on the tissue very
much different from that of the cold scalpel
blade. In other words, there does not ap-
pear to be any significant heating of the
local tissues; nor does there seem to be a
considerable hemostatic effect. Why, then,
do we dissect with a cutting current? In
this portion of the operation, using the cut-
ting current will not produce instant he-
mostasis. However, we use an electrocau-
tery instrument that has a fingertip control
that can very easily be switched from cut-
ting to coagulating current. By making an
incision with a cutting current, the switch
can instantly be changed to the coagulating
current when one encounters a bleeding
point. Thus, the local vessel may be coagu-
lated without interposing the step of grasp-
ing it with a hemostat and then ligating
it or applying electrocoagulation to the he-
mostat. Once the technique 1s mastered,
it encourages the development of rapid
and efficient surgery with minimal blood
loss.

Achieving hemostasis in a fatty layer
requires considerably more skill than co-
agulating a bleeding point in muscle. Co-
agulating the fat in the general vicinity of
a bleeding point creates tissue damage and
little hemostasis. Try to see the actual
blood vessel from which the bleeding is
coming. Touch the blood vessel at a point
proximal to its cut end using the flat part
of the electrocoagulator’s electrode.

After many years of using electro-
coagulation for virtually all of the bleeding



points in the radical or modified radical
mastectomy, except for the axillary artery
and vein branches, we have not noticed
any increase in wound complications, nor
in the incidence and severity of serum ac-
cumulations under the skin flaps. The inci-
dence of serum accumulation seems to be
related more to the degree of obesity than
to the method of obtaining hemostasis.

Operative Technique

Biopsy

Determine the direction that the mastec-
tomy incision will take and make the biopsy
incision directly over the tumor in the same
direction as the anticipated mastectomy in-
cision. If the tumor i1s 2-3 cm in diameter,
make the biopsy incision 3—4 cm in length.
Then carry this incision through the subcu-
taneous fat down to the level of breast tis-
sue. Apply sharp rake retractors to the sub-
cutaneous fat. Use the cutting current of
the electrocautery to dissect in the plane
between the fat and the breast tissue until
an area of breast about 3—4 cm in diameter
has been exposed.

If the tumor 1s easily identified, use
the cutting current to incise the breast tis-
sue around the perimeter of the tumor un-
til the lesion has been removed. Now use
a coagulating current to achieve complete
hemostasis in the wound, while the pathol-
ogist is performing a cryostat frozen-sec-
tion examination of the specimen. Be sure
that a portion of the specimen is submitted
for the estrogen receptor determination.

It is generally not necessary to apply
sutures in the attempt to close the defect
left in the breast following the biopsy exci-
sion. Closing the defect in layers with su-
tures will produce an area of induration
in the breast that may well resemble a tu-
mor. If the lesion is benign, this area of
induration may persist for months or years
and cause great consternation to the pa-

Operative Technique

tient and her personal physician. Leaving
the defect unsutured makes postoperative
evaluation of the breast on physical exami-
nation more accurate.

When the area to be biopsied consists
of nondiscrete thickening, excise the entire
area down to pectoral fascia (see Figs 43—
1 to 43-3).

If the lesion is benign, close the skin
with interrupted 6-0 nylon sutures. If the
specimen 1s reported to be malignant,
close the incision with continuous heavy
silk. Change gowns, gloves, and instru-
ments, and redrape the patient.

Incision and Elevation of Skin Flaps

Position the patient so that the arm 1s ab-
ducted 90° on an arm board and place a
folded sheet, about 5 cm thick, underneath
the patient’s scapula and posterior hemi-
thorax. Prepare the area of the breast, up-
per abdomen, shoulder, and upper arm
with an iodophor solution. Enclose the en-
tire arm in a double layer of sterile or-
thopedic stockinette to maintain sterility
of the entire extremity because the arm
must be flexed during the dissection of the
upper axila. We prefer to place a sterile
Mayo instrument stand over the patient’s
head. This will be used for extra hemostats
and gauze pads for the assistant as well
as to support the arm during the period
of the operation that requires it to be
flexed.

Using a sterile marking pen, draw a
circle 4 cm away from the perimeter of the
primary tumor. Depending on the location
of the tumor, mark the medial and lateral
extensions of the incision as discussed
above. In addition to the area of skin out-
lined by the circle drawn around the tumor,
include the entire areola and nipple in the
patch of skin left on the specimen (Fig.
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45-6). Then use a scalpel to make the inci-
sion through all the layers of the skin. At-
tain hemostasis by applying electrocoagu-
lation to each bleeding point. We then
generally cover the skin of the specimen
with four layers of sterile gauze that are
fixed in place by applying multiple Adair
clamps to attach the gauze to the cut edge
of the skin along the perimeter of the speci-
men.

Now apply additional Adair clamps,
about 2-3 cm apart, to the cut edge of the
skin on the lower flap. Have the assistant
elevate the skin flap by drawing the Adair
clamps in an anterior direction. Apply
countertraction by depressing the breast
posteriorly. Then use the electrocautery
set on a medium cutting current to incise
Cooper’s ligaments, which attach the sub-
cutaneous tissues to the surface of the

breast (Fig. 45-7). Leave no breast tissue
on the skin flap. When any significant
bleeding is encountered, change the switch
on the handle of the electrocautery device
from the “cutting” to the ‘““coagulating”
setting. By using the cutting current for
dissecting the fat off the breast not much
heat is generated nor is the tissue trauma
significantly greater than that imposed by
the cold steel scalpel. Whenever a blood
vessel i1s encountered, the surgeon has in
his hand the electrocoagulating device and
need only move the switch from one set-
ting to the other. This techmque facilitates
performing a radical mastectomy with min-
imal trauma and excellent hemostasis.
Continue elevating the inferior skin flap
until the dissection is beyond the breast.



The medial margin for the dissection 1is
the sternum. The lateral margin is the ante-
rior border of the latissimus dorsi muscle,
which is exposed for the first time during
this phase of the operation. Apply a moist
gauze pad to the operative site. Remove
the Adair clamps from the lower skin flap
and apply them now to the upper skin flap.

Use the same technique to elevate the
upper skin flap to a point about 2 cm below
the clavicle. Whichever skin incision has
been selected, it should permit wide expo-
sure of the axillary contents from the clavn-
cle to the point where the axillary vein
crosses over the latissimus muscle. The fi-

Operative Technique

nal step in achieving exposure consists of
clearing the fat from the anterior border
of the latissimus muscle with a scalpel so
that the entire lateral margin of the dissec-
tion has been identified.

Clearing the Pectoral Fascia

After checking to ascertain that complete
hemostasis has been achieved, use a scalpel
to incise the fascia overlying the major pec-
toral muscle. Begin near the medial margin
of this muscle and proceed with the scalpel
dissection going from the medial to the
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lateral margin (Fig. 45-8). Simultaneous
hemostasis will be achieved if the first assis-
tant will electrocoagulate each of the
branches of the mammary vessels as they
are exposed or divided by the dissection.
Whether you use either electrocautery or
hemostats, exercise caution in pursuing a
vessel that has retracted into the chest wall
after being divided. We have on a few occa-
sions, especially in thin patients, observed
pneumothorax following this step. When
the vessel 1s not easily controlled by elec-
trocoagulation or a hemostat, simply apply
a suture-ligature to control it.

When the lateral margin of the pecto-
ralis major has been reached, use a combi-
nation of blunt and sharp dissection to ele-
vate the edge of the pectoral muscle from
its investing fascia. This will maintain con-
tinuity between the breast, the pectoral fas-
cia, and the lymph nodes of the axilla.



Unroofing the Axillary Vein

Use a Richardson retractor to elevate the
major pectoral muscle. Identify the pecto-
ralis minor muscle (Fig. 45-9). Branches
of the medial pectoral nerve will be seen
lateral to the origin of the pectoralis minor.
These may be divided without serious con-
sequence, but be sure to identify and pre-
serve the major branch of the lateral pecto-
ral nerve that emerges just medial to the

Operative Technique

origin of the pectoralis minor and travels
along the undersurface of the major pecto-
ral muscle. Division of this nerve may result
in paralysis, atrophy, and contraction of
the pectoralis major.

Dissect the fat and fascia off the ante-
rior-inferior edge of the coracobrachialis
muscle using the scalpel. Directly inferior
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to this muscle will be found the brachial
plexus and the axillary vessels. Continuing
the dissection of the inferior border of the
coracobrachialis in a medial direction will
lead to the coracoid process upon which
the pectoralis minor inserts. Divide the
pectoralis minor muscle near its insertion
using the electrocoagulator (Fig. 45-10).
Free up enough of the divided muscle to
provide complete exposure of the axillary
vein. Deep to the point where the pecto-
ralis minor muscle was divided will be
found a well-defined fat pad overlying the
junction of the cephalic and axillary veins.
Gentle blunt dissection will generally suc-
ceed in elevating this fat pad and drawing

it in a caudal direction to expose the ante-
rior surface of the axillary vein.

Now incise the adventitial sheath of
the axillary vein (Fig. 45-11). Although
light dissection with the belly of the scapel
can accomplish this, most surgeons prefer
to use a Metzenbaum scissors. A few
branches of the lateral anterior thoracic ar-
tery, vein, and nerve will cross over the
anterior wall of the axillary vein. Divide
these branches between Hemoclips. In or-
der to complete the division of the sheath



Fig. 45-11

of the axillary vein from the region of the
latissimus muscle to the clavicle, it will be
necessary to flex the upper arm. This will
relax the major pectoral muscle, which is
then elevated with a Richardson retractor.

Axillary Vein Dissection

Axillary lymphadenectomy aims at remov-
ing all of the lymph glands anterior and
inferior to the axillary vein. Only when
these glands are replaced by metastases
will tumors spread to the nodes cephalad
to the axillary vein and to the neck. Not

Operative Technique

only 1s it unnecessary to strip all of the
fat from the brachial plexus, but this ma-
neuver may produce a lifelong painful neu-
ritis in some patients.

Now identify all the branches entering
the axillary vein from below. Clear each
of the branches of adventitia, and divide
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Fig. 45-12

each between Hemoclips (Fig. 45-12). The
subscapular vein, which enters the axillary
from behind, need not be divided.

At this point, 1t is essential to label
the apex and the lateral margin of the axil-
lary specimen. Many pathologists prefer
that a third label be attached at the point
where the pectoralis minor muscle crosses
the axillary specimen. It is important that

the pathologist be able to tell the surgeon

which nodes are involved as a metastasis
to the apical node has a worse prognosis
than one to the lateral node group.

The upper boundary of the axillary
dissection is the crossing of the clavicle
over the axillary vein. Detach the lymphatic
and areolar tissue at this point with the
electrocoagulator. Now make a scalpel inci-
sion in the clavipectoral fascia on a line
parallel to and 1 cm below the axillary vein.
Do not retract the axillary vein in a cepha-
lad direction as this may expose the under-
lying axillary artery to injury during this
step.



Dissect the areolar and lymphatic tis-
sues off the intercostal muscles and ribs
going from medial to lateral. When the mi-
nor pectoral muscle is encountered, divide
it 2-3 cm from its onigin with the electro-
coagulator (Fig. 45-13) and leave the ex-
cised muscle attached to the specimen.

This will insure removal of all of Rotter’s
lymph nodes. Now restore the arm to its
previous position of 90° abduction. As
the chest wall is cleared laterally, one or
two intercostobrachial nerves will be seen
emerging from the intercostal muscle on
their way to innervate the skin of the upper
inner arm. Since these nerves penetrate the
specimen, divide them even though this
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will result in a sensory deficit in the upper
arm (Fig. 45-14).

Then use a sterile gauze pad to wipe
the loose fat out of the subscapular space
going from above downward. This maneu-
ver will expose the long thoracic nerve that
runs along the rib cage in the anterior axil-
lary line in a vertical direction from above
downwards to innervate the anterior serra-
tus muscle. The thoracodorsal nerve can
be identified as it leaves the area of the
subscapular vein and runs both laterally
and downward together with the thoraco-
dorsal artery and vein to innervate the latis-
simus dorsi muscle. Since these two nerves
run close to the peripheral boundary of
the dissection, they may be preserved when
no metastatic lymph nodes are seen in their
vicinity.

Detach the lymphatic tissue inferior
to that portion of the axillary vein that

crosses over the latissimus muscle. Pre-
serving the long thoracic nerve is compli-
cated by the fact that a number of small
veins cross over the nerve in its distal por-
tion. Circumvent this difficulty by moving
the partly detached breast in a medial di-
rection so that it rests on the patient’s chest
after freeing the specimen from the ante-
rior border of the latissimus muscle. Then
make an incision in the fascia of the serra-
tus muscle 1 cm medial to the long thoracic
nerve. Dissecting this fascia a few centime-
ters in a medial direction will detach the
entire specimen from the chest wall (Fig.
45-15).

Irrigation and Closure

Thoroughly irrigate the operative field
with sterile water, a solution that has a can-
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ceridal effect on loose tumor cells that may
have been dispersed into the operative
field. Check the entire field to be sure that
complete hemostasis has been achieved.

Then insert two multiperforated cath-
eters, each about 4mm i1n diameter,
through puncture wounds in the lower ax-
illa. Bring one catheter deep to the axillary
vein where it may be sutured with some
fine catgut. Bring the other catheter across
the thoracic wall from the puncture wound
to the region of the sternum. Suture each
catheter to the skin at the site of the punc-
ture wounds and attach to closed-suction
drainage (Hemovac) (Fig. 45-16).

Then close the skin with interrupted
fine nylon sutures or skin staples. Be cer-
tain that there is no significant tension on
the incision or else postoperative necrosis
of the skin flap may be anticipated. Often
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shifting the skin flaps in a medial or lateral
direction will relieve tension. Do not per-
mit either of the skin flaps at the lateral
margin of the incision to become bunched
up in such a fashion that a “dog ear” will
form. Many patients are convinced that this
represents residual tumor. The “dog ear”
deformity can be eliminated by excising a
triangular wedge of skin as noted in Figs.
45-3 and 45-5.

When closed-suction drainage is used
postoperatively, it is not necessary to apply
bulky pressure dressing.

Postoperative Care

Leave the two closed-suction drainage
catheters in place until the daily drain-
age diminishes to 3040 ml/day or
about 5-7 days.

Encourage early ambulation but do
not permit the patient to abduct the
arm on the side of the operation for
5-7 days, as this activity prevents the
skin flaps from adhering to the chest
wall and encourages prolonged drain-
age of serum. Permit the patient to
use this arm for ordinary activities not
requiring abduction. Do not initiate
active abduction exercises until the
10th postoperative day. This delay
will not interfere with the patient’s
ability to regain a complete range of
motion of the arm, as demonstrated
by the study of Lotze, Duncan, Ger-
ber, Woltering, and colleagues.

Take appropriate steps throughout
postoperative treatment to assure the
patient’s emotional as well as her
physical rehabilitation.

Do not remove the skin sutures for
2 weeks because the operation has
separated the skin flaps from much
of their blood supply. This slows
down the rate of healing.

Aspirate any significant collections of
serum beneath the skin flaps with a
sterile syringe and needle as neces-
sary.

Administer adjuvant treatment with
chemotherapy as soon as the incision
is healed in all premenopausal women
with axillary lymph node metastases.
Although supporting data as yet are
not complete, chemotherapy should
be given also to postmenopausal
women with positive axillary nodes.
The role of radiotherapy as an adju-
vant agent in the treatment of breast
cancer 1s not clear at this time and
requires further study.

Conduct follow-up examinations ev-
ery 3 or 4 months for the first 5 years
and then every 6 months for life.
These examinations, combined with
annual mammography, are an integral
part of the treatment of breast cancer.
Aside from the search for local recur-
rence and distant metastases, the op-
posite breast must be carefully fol-
lowed because 10% of patients will
develop a new primary tumor in the
opposite breast following mastectomy
for cancer.

Also, carefully inspect the arm for the
development of lymphedema, which
can become a disabling complication
if not detected and treated early.
Warn the patient to avoid trauma, in-
cluding sunburn, to the arm and fore-
arm of the operated side. If at any
time the hand should be traumatized
or any evidence of infection ‘should
appear in the hand or arm, prompt
treatment with antibiotics (dicloxacil-
lin) for a period of 7-10 days, fol-
lowed by the application of a specially
fitted elastic sleeve of the Jobst type,
may prevent the development of per-
manent arm edema.

Postoperative Complications

Ischemia of Skin Flap

This complication is preventable by avoid-
ing tension on the suture line as well as
excessive devascularization of the skin
flaps. It is a serious complication. When
ischemia is permitted to develop into gan-



grene of the skin, a process that takes 2
or more weeks, some degree of cellulitis
invariably follows. This process occludes
many residual collateral lymphatic chan-
nels through which the lymph fluid from
the arm manages to return to the gen-
eral circulation. Blocking these channels
increases the incidence and severity of
permanent lymphedema of the arm. Con-
sequently, skin necrosis should be antic-
ipated when purple discoloration appears
in the skin flap on the 5th or 6th day fol-
lowing mastectomy. If this purple discolor-
ation cannot be blanched by finger pres-
sure, it represents devitalization of the skin
and is not cyanosis.

Once this skin change has been ob-
served, the patient should promptly be re-
turned to the operating room. With a mini-
mal amount of local anesthesia, excise the
devitalized skin and replace it with a skin
graft. At this early date infection will not
yet have ensued, and primary healing of
the skin graft may be anticipated. This
prompt action will eliminate weeks of mor-
bidity as well as damage to the collateral
lymphatic channels. It is, of course, far
preferable to prevent skin necrosis in the
first place by utilizing a skin graft during
the primary operation whenever excessive
tension is observed during the skin closure.

Wound Infection

Wound infection is uncommon 1n the ab-
sence of skin necrosis.

Seromas

Seromas, collections of serum beneath the
skin flap, occur in the first few weeks fol-
lowing mastectomy when there has been
failure of the skin flap to become adherent
to the chest wall. This appears to be more
common in obese patients. Treatment con-
sists of aspirating the serum every 3-5
days. On rare occasions this process may
continue for several months. In such a case,
it 1s preferable to make an incision with
local anesthesia and insert a latex drain.
Repeated aspiration over a period of many

Postoperative Complications

weeks may result in infection of the se-
roma.

Lymphedema

Lymphedema of the arm 1s more common
in obese patients, in those who have had
radiotherapy to the axilla, and in those who
have experienced skin necrosis, wound in-
fection, or cellulitis of the arm. Treat cellu-
litis of the arm promptly with antibiotics.
Lymphedema in the absence of any sign
of infection 1s treated as soon as it i1s de-
tected by the application of a Jobst elastic
sleeve, which applies a pressure of 50 mm
of mercury over the course of the forearm
and arm. These sleeves should be changed
whenever they lose their elasticity, gener-
ally after 6 weeks. This kind of treatment
should be instituted whenever one detects
an increase in circumference of the arm
2 cm or more. Generally, elastic compres-
sion will keep the condition under control
if 1t has not already been long neglected.
Once the edema has been permitted to
remain for many months, subcutaneous
fibrosis replaces the edema and makes it
irreversible. Intermittent pneumatic com-
pression has been recommended, but few
patients will tolerate the many hours a day
of intermittent compression which are nec-
essary before significant progress is dem-
onstrated in long-standing edema. Prompt
treatment of the hand or arm with ant-
biotics and early application of elastic com-
pression is helpful in preventing and con-
trolling edema.
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Indications

Radical mastectomy 1is preferable to the
Patey modification in patients who have
relatively large tumors, especially when they
are close to or when they invade the pecto-
ral fascia.

Preoperative Care

Same as for the Patey operation (see Chap.
45).

Pitfalls and Danger Points

Same as for the Patey operation (see Chap.
45).

Operative Strategy

After elevating the skin flaps by the usual
technique, the radical mastectomy can be
accomplished in one of two sequences. In
the technique described below, the axillary
lymphadenectomy precedes removal of the
breast from the chest wall. Itis also feasible
to remove the breast and the major pecto-
ral muscle from the chest wall prior to do-
ing the axillary dissection, a sequence that
is observed in the Patey operation. Pro-
ponents of the latter sequence feel that it
reduces the incidence of tumor emboli
caused by traction applied to the specimen.

When the breast is removed going from
medial to lateral, gravity provides sufficient
retraction. Since there are no data available
comparing these two sequences, each sur-
geon will base his choice on personal pref-
erence.
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Incision

The principles underlying the choice of an
incision for radical mastectomy are the
same as those for the Patey operation (Fig.
46-1). Also, see Figs. 45-1 to 45-5.

Elevation of Skin Flaps

Same as for the Patey operation (see Chap.
45).

Exposing the Axilla

To perform a complete axillary lymphade-
nectomy, it is not necessary to remove that
portion of the major pectoral muscle which

Operative Technique

arises from the clavicle. On the other hand,
preservation of the clavicular head of this
muscle improves the cosmetic appearance
of the upper chest wall. Consequently, de-
velop a line of separation by blunt dissec-
tion between the sternal and clavicular
heads of the pectoral muscle. Continue this
separation to the point where the major
pectoral muscle inserts upon the humerus.
Place the left index finger underneath the
sternal head of the muscle near its inser-
tion and divide the muscle from 1its inser-
tion with the electrocoagulating current
(Fig. 46-2). Complete the line of division
between the two heads of the muscle going
in a medial direction until the sternum is
reached. A number of lateral anterior tho-
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racic arteries, veins, and nerves will be di-
vided between Hemoclips during this dis-
section. Also detach the upper 2-3 cm of
the major pectoral muscle from the upper
sternal region.

Incise the areolar tissue and fascia
over the surface of the coracobrachial mus-
cle and continue in a medial direction until
the coracoid process is reached. This will
expose where the junction is between the
coracobrachial muscle and the insertion of
the minor pectoral muscle (Fig. 46-3). Just
caudal to the coracobrachial muscle are the
structures contained in the axilla, namely,
the brachial plexus and the axillary artery
and vein. They are covered not only by
fat and lymphatic ussue, but also by a thin

layer of costocoracoid fascia. Clearing the
fascia away from the inferior border of the
coracobrachial muscle serves to unroof the
axilla as well as to expose the insertion
of the minor pectoral muscle. Detach this
muscle from its insertion after isolating it
by encircling it with the index finger; use
the coagulating current to divide the mus-
cle near the coracoid process (Fig. 46-3).
A pad of fat overlying the axillary vein near
the entrance of the cephalic branch can
be swept downward by blunt dissection,
exposing the axillary vein.



Dissecting the Axillary Vein

It 1s not necessary to clean all of the fat
off the brachial plexus or to remove tissue
cephalad to the axillary vein. Pick up the
sheath of the axillary vein with a Brown-
Adson or DeBakey forceps and use a Met-
zenbaum scissors to separate the adventitia
from underlying vein (Fig. 46—4). Once the
unopened scissors has been inserted un-
derneath the adventitia to establish the
plane, remove the scissors and then insert
one blade of the scissors under this tissue.
Close the scissors, dividing the adventitia.
Continue this dissection along the anterior
wall of the axillary vein from the region
of the latisstmus muscle to the clavicle. The

Operative Technique

only structures crossing anterior to the ax-
illary vein will be some thoracoacromial,
lateral anterior thoracic, and pectoral
blood vessels and nerves. Divide these
structures between ligatures or Hemoclips.
At the conclusion of this step, the branches
of the axillary vein will have been fairly
well skeletonized. Now divide each of the
branches of the axillary vein that comes
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from below, using Hemoclips or 3-0 PG
ligatures (Fig. 46-5).

At this point use some silk sutures to
apply labels to mark the apex and the lat-
eral portion of the lymphadenectomy spec-
imen.

Dissecting the Chest Wall

Make a scalpel incision through the clavi-
pectoral fascia just inferior to the medial
portion of the axillary vein (Fig. 46-6).
This will clear fat and lymphatic tissue from
the upper chest wall. Continue this dissec-

tion laterally until the subscapular space
has been reached. Then clear the areolar
tissue from the subscapular space by using
a gauze pad, bluntly dissecting from above
downward. This maneuver will reveal the
location of the long thoracic nerve de-
scending from the brachial plexus in appo-
sition to the lateral aspect of the thoracic
cage. Preserve this nerve. Identify the tho-
racodorsal nerve that crosses the subscapu-
lar vein and travels 2 or 3 cm laterally to-
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gether with the artery and vein supplying the absence of obvious lymph node metas-

the latissimus dorsi muscle (Fig. 46-7). In tases in this area, dissect out the thoraco-
dorsal nerve down to its junction with the
serratus muscle.
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If the anterior border of the latissimus
muscle has not yet been thoroughly ex-
posed, complete this maneuver now. The
entire lymphadenectomy specimen should
be freed from the axillary vein, the upper
anterior chest wall, and the anterior border
of the latissimus muscle.

Detaching the Specimen

Keeping the long thoracic nerve in view,
make an ncsion in the fascia of the ante-
rior serratus muscle on a line parallel to
and 1 cm medial to this nerve. Elevate the
fascia by dissecting in a medial direction
exposing the underlying muscle until the
interdigitations of the pectoral muscles are
encountered (Fig. 46-8). Detach these
muscles from their points of origin with
the electrocautery. Apply small hemostats

to each bleeding vessel. Try to avoid in-
cluding any extraneous tissue in the he-
mostat other than the blood vessel. If this
is accomplished, each of the blood vessels
on the chest wall may be occluded by ap-
plying the coagulating current to each he-
mostat at the conclusion of the dissection.
As the pectoral muscles are divided, leave
about 0.5 cm of muscle tissue on the nb
cage as this will facilitate applying the he-
mostats to the perforating branches of the
internal mammary vessel. If these are di-
vided flush with their point of emergence
from the chest wall, they will often retract
into the chest, which makes hemostasis dif-
ficult and increases the risk of pneumotho-
rax. Continue the retraction in a medal
direction of the pectoral muscles and the
attached breast, proceeding until all of the
internal mammary branches have been
clamped and divided and the dissection has
been completed at the border of the ster-



num. Then remove the specimen and elec-
trocoagulate each of the hemostats. Ascer-
tain that hemostasis 1s complete. Then
irrigate the entire operative field with ster-
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ile water in the attempt to wash out de-
tached ussue and malignant cells. (Fig. 46—
9).

Closure of Incision and Insertion of
Drains

Same as for the Patey operation (Fig. 46—
10).

Full-thickness Skin Graft

Whenever an area of excessive tension is
encountered during the closure of the skin
wound by means of suturing, leave this
portion of the incision unsutured. Measure
the defect and determine if there is suffi-
cient redundant skin in other areas of the
skin flaps which may be excised, defatted,
and transplanted into the defect. In order
to expedite the defatting of skin to be
grafted, it 1s helpful to pin one edge of
the skin patch down to a sterile board.
Then grasp the fat with the forceps and
use a large scalpel blade to dissect all of
the fat off the skin. Sometimes a few re-
maining bits of fat may be excised with a
curved Metzenbaum scissors. When a
patch of skin has been sufficiently defatted
to convert it into a full-thickness graft, the
undersurface of the skin assumes a charac-
teristic pitted appearance. Then place the
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full-thickness skin graft into the defect and
tailor its dimensions so that there 1s mild
tension on the graft after it is sutured into
place.

First suture the edges of the skin down
to the chest wall musculature with inter-
rupted 3-0 silk. Use about six such sutures
to fix the skin edges down to the chest
wall to stabilize the perimeter of the defect.
Then insert a continuous over-and-over
suture of atraumatic 5-0 nylon to attach
the skin graft to the edges of the skin defect
using small bites. Skin staples are another
good method of fixing the graft in place.

Make multiple puncture wounds in
the skin graft with a No. 10 scalpel blade
to permit seepage of serum from the
wound through the graft. Over the skin
graft apply a single layer of iodophor
gauze. Over this, place a small mass of
gauze fluffs. Then tie the long ends of the
previously placed silk sutures over the
gauze stent in order to fix the skin graft
in position with some pressure.

This step may be accelerated by omit-
ting sutures entirely and fixing the skin
graft in place either with Steristrip adhe-
sive tapes or skin staples. Then the gauze
fluffs are taped into place over the graft.

Split-Thickness Skin Graft

When there is no surplus of skin on the
chest wall to be harvested for a skin graft,
use an electric dermatome to obtain a split-
thickness graft from the anterolateral por-
tion of the upper thigh. After this area has
been cleansed with soap and an iodophor
solution has been applied, dry the area and
apply a sterile lubricating solution of min-
eral oil. Then have the assistants stretch
the skin by applying traction in opposite
directions with wooden tongue depressors.
Set the electric dermatome so that the graft
will be 0.015 inches in thickness. Apply the
dermatome to the surface of the skin with
firm pressure and start the motor. Apply
even pressure and move the dermatome
in a cephalad direction. It may be helpful
for the scrub nurse to pick up the cut edge
of the graft with two forceps while the sur-

geon continues to operate the dermatome
until an adequate patch of skin has been
obtained. Place the skin graft in a normal
saline solution temporarily. Apply a single
layer of coarse gauze anointed in 1odophor
ointment to the donor site over which ap-
ply a moist sterile gauze laparotomy pad.

Suture the skin graft into the defect
as described above.

Postoperative Care

With reference to the skin graft, unless
there are signs of infection, do not remove
the gauze stent for 5-7 days. After this,
the healing skin graft may be left exposed
or covered with a loose dry dressing.

Remove the dressing from the donor
site, with the exception of the single layer
of iodophor gauze, on the day following
operation. We prefer to leave this area ex-
posed to the air. Use an electric hair dryer
on the donor site intermittently to acceler-
ate the formation of a solid crust over this
area. As this crust begins to loosen around
its periphery at the end of about 3 weeks,
gradually trim that portion of the crust and
the attached layer of gauze with a scissors.

See also the section on postoperative
care following the Patey operation (Chap.
45).

Postoperative Complications

See discussion of postoperative complica-
tions following the Patey operation (Chap.
45).

With reference to the skin graft, com-
plications include infection of the grafted
area and occasionally of the donor site.
Failure of a complete “‘take” is generally
due to hematoma or serum collecting un-
derneath the graft and separating it from
its bed. This can be prevented by careful
hemostasis at the time of surgery and also
by making several perforations with a scal-
pel blade to permit the seepage of serum.
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Concept: When to Remove

the Gallbladder

Mortality Following
Cholecystectomy

Despite the potential risk of surgical errors,
which may produce complications of a hor-
rendous nature, cholecystectomy in the
hands of a skilled surgical team is followed
by a remarkably low mortality rate. In a
review of 1,100 cholecystectomies without
common bile duct (CBD) exploration per-
formed (1969-1980) for nonmalignant
gallbladder disease, including acute chole-
cystitis, by the residents and staff of the
Booth Memorial Medical Center in Flush-
ing, New York, the hospital mortality was
0.25%. Martin and van Heerden reported
a 0.3% rate for 586 cholecystectomies for
chronic cholecystitis and 2.1% for acute
cholecystitis. McSherry and Glenn found
a 0.5% hospital mortality rate following
cholecystectomy for chronic disease of the
biliary tract; in patients under age 50 the
mortality rate was 0.1%, while those over
age 50 experienced a rate of 0.9%. In
studying cholecystectomy for acute chole-
cystitis, the same authors found a mortality
rate of 1.3% for the entire group of 1,643
cases: under age 50, 0.4% died while over
age 50 the rate was 2.2%. These authors
surveyed 11,808 patients who underwent
surgery from 1932 to 1978. It is our experi-
ence that in the modern era improved
monitoring of cardiorespiratory dynamics
has markedly reduced the risk of elective
surgery in the aged population, and we did
not find a significant increase in the fatality
rate after cholecystectomy in the patients
over 50 as compared to those under the
age of 50.

More important 1n its influence on
surgical mortality is the addition of cho-
ledocholithotomy to simple cholecystec-
tomy. The Booth Memorial Medical Center
mortality for the latter operation was 2.5%,
a tenfold increase over the risk of simple
cholecystectomy. One third of the deaths
were due to acute pancreatitis following
manipulation of the common bile duct for
the extraction of calculi. In municipal hos-
pitals, where the patient population con-
tains a higher percentage of patients with
acute suppurative cholangitis or other
types of advanced sepsis than are to be
found in voluntary hospitals, the mortality
rate of CBD explorations 1s often much
higher than 2.5%.

Not only is the magnitude of choledo-
cholithotomy considerably greater than
that of cholecystectomy but the patient suf-
fering from CBD stones tends to be much
older and to have had biliary tract disease
for a longer period of time. Also, virulent
bacteria are found in the bile much more
frequently when stones are present in the
CBD. The striking increase in mortality for
choledocholithotomy as compared with
cholecystectomy is one of the strongest ar-
guments for the early removal of gallblad-
ders that contain calculi.

Symptomatic Cholelithiasis

Symptoms Produced by Gallstones

When a gallbladder stone becomes im-
pacted in the orifice of the cystic duct, the
classical symptoms of *‘gallbladder colic”
are produced. This symptom complex con-
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sists of intermittent colicky pain, generally
of sudden onset, located most frequently
in the high epigastrium and radiating di-
rectly to the back or to the right scapula.
The initial episode of pain may last 1-8
hours to be followed by a period of respite.
The cycle may be repeated several times.
Often, a single injection of Demerol will
terminate the attack of biliary colic. Most
episodes of biliary colic terminate within
12 hours either because the stone passes
through the cystic duct or because the
stone falls back out of the cystic duct into
the gallbladder.

Other symptoms, that have long been
attributed to gallbladder disease, such as
fatty food intolerance, belching, excessive
flatus, or flatulent dyspepsia, are not due to
gallstones or to cholecystitis. Because removal
of the gallbladder cannot be expected to
relieve these symptoms, the patient will
generally be disappointed following chole-
cystectomy if he has been told something
to the contrary. On the other hand, chole-
cystectomy does relieve gallbladder colic.

Diagnosis of Cholelithiasis

An oral cholecystogram X ray can confirm
the diagnosis of cholelithiasis by demon-
strating the calculi. When the cholecysto-
gram shows no gallbladder visualization af-
ter a second dose of dye, this, too, confirms
the diagnosis of gallstones unless the ra-
diographic contrast tablets have been lost
by vomiting or diarrhea, or unless the pa-
tient has a significant bilirubin elevation.
We do not consider it necessary to perform
either a sonogram or an intravenous chol-
angiogram 1n cases of nonvisualization if
the patient has symptoms characteristic of
gallbladder colic.

In the hands of experienced technical
personnel, sonography also can confirm
the diagnosis of gallstones in 95% of cases.
If the technician operating the sonographic
equipment is not highly skilled, then this
procedure is less accurate than the oral
cholecystogram.

Use of the computerized tomographic
(CT) scan is not indicated for the diagnosis
of gallstones because calculi that do not
contain calcium will not be detected by this
device.

Biliary Colic with Negative
Cholecystogram and Sonogram;
the Cholecystoses

About 3%-5% of patients with normal
cholecystograms and an equal number with
normal sonograms do indeed have gall-
stones, generally of small size. Conse-
quently, the surgeon will occasionally en-
counter a patient with classical symptoms
of biliary colic, who nevertheless has nor-
mal X rays and sonograms. While some
of these patients are suffering from unde-
tected gallstones, others may be experienc-
ing their symptoms due to one of the “cho-
lecytoses,” noncalculous diseases of the
gallbladder such as cholesterosis or chole-
cystitis glandularis proliferans. In this
group of patients, if they suffer repeated
episodes of typical gallbladder colic, chole-
cystectomy 1s indicated even in the pres-
ence of normal X ray and sonographic
studies.

Atypical Pain with Negative
Cholecystogram

When a patient has chronic, recurrent, ill-
defined upper abdominal pain, and the X
ray and sonographic studies are normal,
cholecystectomy i1s not indicated. These
patients require careful gastroenterologi-
cal studies, including upper gastrointesti-
nal and barium colon enema X rays, gas-
troscopy, and liver function tests. The
symptoms in most of these patients will
be found to be functional in origin, al-
though in a few cases the symptoms may



be atypical manifestations of biliary tract
calculi. Occasionally an endoscopic radio-
graphic cholangiopancreatogram (ERCP)
will disclose calculi in the CBD or even
in the gallbladder when previously the cho-
lecystogram and the sonogram were nor-
mal. Some surgeons believe that sympto-
matic noncalculous cholecystitis can be
detected by the use of cholecystokinin
cholangiogram X ray because the hormone
cholecystokinin, by inducing contraction of
the gallbladder, will reproduce the pa-
tient’s symptoms. We do not believe that
the data reported in support of this proce-
dure are convincing.

Asymptomatic Cholelithiasis

Occasionally the diagnosis of gallstones
will be made by X ray or sonogram in a
patient who has no symptoms. There has
been considerable debate concerning
whether such a patient should have a ““pro-
phylactic” cholecystectomy under these
conditions. It is our opinion that many of
these patients will develop serious compli-
cations from their biliary calculi over a pe-
riod of years and that a healthy patient
should undergo cholecystectomy if he has
gallstones, providing that the surgeon can
perform this procedure with minimal risk.
A contrary opinion is expressed by Gracie
and Ranshoff after studying 123 male uni-
versity faculty members; in this group the
probability of developing biliary pain was
18% after 20 years.

Acute Obstructive Cholecystitis

Pathogenesis and Diagnosis

In 95% of cases, acute obstructive chole-
cystitis results from impaction of a calculus
in the cystic duct. At first, this impaction
produces the classical picture of biliary
colic. When the stone remains impacted
for a period of 2448 hours, acute inflam-
mation of the gallbladder wall develops.
After a few days, the gallbladder bile be-

Acute Obstructive Cholecystitis

comes infected, presumably by migration
of intestinal bacteria through the biliary
lymphatics. Occasionally necrosis of the
gallbladder wall produces perforation.
This 1s generally walled off by adjacent co-
lon or omentum. In about 2% of cases, a
free perforation of the gallbladder occurs,
causing a generalized bile peritonitis. This
complication has a high mortality rate.

A typical patient with acute cholecysti-
tis will present with fever, leukocytosis, and
a tender globular mass in the right upper
quadrant. The most rapid confirmatory
procedure 1s a Technetium Tc 99m di-
methyl acetanilid imine diacetic acd
(HIDA) or similar nuclear scan. This study
should demonstrate radioactuvity in the
CBD but none in the gallbladder. Under
these conditions, one can diagnose com-
plete cystic duct obstruction, which con-
firms the diagnosis of acute cholecystitis.

Sonography may demonstrate gall-
stones and even thickening of the gallblad-
der wall. In many patients, an oral chole-
cystogram may be performed even in the
presence of acute cholecystitis, providing
the patient 1s not nauseated and is able
to take the contrast medium by mouth.
Failure of the gallbladder to visualize 1s
confirmatory evidence of gallbladder dis-
ease. An intravenous cholangiogram (IVC)
that demonstrates dye in the CBD but fails
to visualize the gallbladder is also confir-
matory evidence of acute cholecystitis, but
the IVC X-ray procedure 1s quite cumber-
some to perform, especially in a patient
who is obese or distended. The PIPIDA
or HIDA nuclear scan 1s by far the best
method of confirming the diagnosis of
acute cholecystitis.

Early versus Late Operation
for Acute Cholecystitis

When to operate on patients with acute
cholecystitis has long been a point of con-
troversy. Some surgeons believe in treating
the acute episode conservatively with naso-
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gastric suction and antibiotics, postponing
cholecystectomy for 4-6 weeks in the ex-
pectation that the operation will be both
technically simpler and safer after the de-
lay. On the other hand, we have found that
cholecystectomy, performed 24-48 hours
after hospital admission, permits adequate
time for diagnostic study, fluid replace-
ment, diabetic regulation, and fine tuning
of the cardiovascular function, while at the
same time eliminating a long period of con-
valescence from the episode of acute chole-
cystitis and then a second period of conva-
lescence a month or two later following
the delayed operation. Our mortality rate
for early cholecystectomy has been identi-
cal with that following elective cholecystec-
tomy. Operations in the early period fol-
lowing the onset of acute cholecystitis are
in fact not technically difficult in most
cases. Some patients do indeed have
marked inflammation, fibrosis, or localized
perforation, which makes the operation
difficult. However, this type of pathology
1s not always improved by a delay of even
6-8 weeks.

We agree with Jarvinen and Hast-
backa that not only is early operation safe
if done by a surgeon experienced in this
type of surgery but such an operation also
markedly shortens the period of illness ex-
perienced by the patient. These authors,
in a prospective randomized clinical trial
comparing early cholecystectomy versus
operation delayed for 2-4 months, found
no significant difference in 1) the operative
mortality or 2) the incidence of technical
difficulty. Postoperative morbidity was sig-
nificantly greater after delayed operation.
Also, 13% of patients assigned to the de-
layed group required emergency opera-
tions for spreading peritonitis, cholangitis,
or unresolving gallbladder empyema. An
additional 15% of the patients undergoing
delayed cholecystectomy suffered attacks
of recurrent acute cholecystitis, pancreati-
tis, or bihary colic while awaiting surgery.
Finally, patients in the delayed group re-
quired an average of 7.5 days of increased

hospitalization and lost 14.4 additional
days of employment compared to those un-
dergoing early cholecystectomy. In 100
consecutive cholecystectomies for acute
cholecystitis, which we have performed
within 1-5 days of admission no fatalities
nor any CBD injuries occurred.

Indications for Cholecystostomy

Although experienced surgeons may find
it necessary to perform a cholecystostomy
in only 1%-2% of operations for acute
cholecystitis, there should be no hesitation
on the part of any surgeon to perform a
cholecystostomy when he feels that, for
technical reasons, there will be a risk of
damage to the bile ducts or any other vital
structures 1if he attempts to perform a cho-
lecystectomy. On rare occasions one will
encounter a patient with advanced cardiac
or other systemic disease in whom the sur-
geon may decide preoperatively that chole-
cystostomy 1s the operation of choice. A
liberal incision and general anesthesia will
be necessary if one desires to remove all
of the calculi from the gallbladder and the
cystic duct; this 1s difficult to accomplish
through a small incision made with local
anesthesia.

In summary, we believe a cholecystec-
tomy should be performed on a patient
diagnosed as having acute cholecystitis
within a few days of hospital admission
rather than delayed in the hope of making
the operation easier at a later date.

Hyperamylasemia

Some patients with acute obstructive cho-
lecystitis present with marked elevations
of the serum amylase level. In most cases
there will be no clinical signs of acute pan-
creatitis. For instance, there will be no epi-
gastric or left upper quadrant tenderness
and rigidity; there will be no hypotension



or oliguria or other signs of a large shift
of extracellular fluid into the ““third space’’;
there will be no hypocalcemia and hyper-
glycemia. When the clinical diagnosis of
acute obstructive cholecystitis has been
confirmed by one of the tests mentioned
above in patients without symptoms of
acute pancreatitis, the elevation in serum
amylase should not be a contraindication
to early cholecystectomy, since most of the
patients with these manifestations do not,
in fact, have evidence of acute pancreatitis
when the pancreas is observed at laparot-
omy.

If, on the other hand, one observes
at operation a normal gallbladder with an
acutely inflamed pancreas, the proper pro-
cedure i1s simply to close the abdomen
without any further dissection. Do not
drain the gallbladder, the CBD, the lesser
sac, or the retropancreatic space. The in-
flamed pancreas should neither be dis-
turbed nor drained. If the patient has more
than three grave signs (Ranson, Rifkind,
Roses, Fink, et al.), then a peritoneal dialy-
sis catheter can be inserted at operation
prior to closing the abdomen without any
other drains. Inserting a drain in a patient,
mistakenly operated on early in the course
of acute pancreatitis, serves only to in-
crease the incidence of pancreatic abscess,
and there are no data to suggest that the
drain has any beneficial effect.

Acalculous Acute Cholecystitis

There 1s a group of patients who suffer
from acalculous acute cholecystitis, often
following major surgery unrelated to the
biliary tract, or following trauma, burns,
or other serious illnesses. Because of the
antecedent illness, the diagnosis of acute
cholecystuitis 1s often overlooked or not
even considered by the attending physi-
cian. Another instance where this type of
acute cholecystitis occurs is in a patient
who has been fed parenterally for a pro-
longed period of time and who then begins
to eat. The pathogenesis of this disease

Acalculous Acute Cholecystitis

1s not clear. In some instances it may be
related to the “low flow” state combined
with the stasis of bile.

In any case, a high index of suspicion
1s necessary for early diagnosis in this
group of patients. There is a high incidence
of gangrene or free perforation of the gall-
bladder because the progress of the dis-
ease in acalculous acute cholecystitis ap-
pears to be much more rapid than in acute
obstructive cholecystitis. Conservative
treatment is not indicated in these patients.
Prompt cholecystectomy 1s mandatory.
Otherwise the mortality rate will be ex-
ceedingly high. It is not at this time clear
whether the HIDA scan or the sonogram
are of great diagnostic value in these pa-
tients. Operation must be performed, in
general, on the clinical findings.

Gallstone Pancreatitis

Acute pancreatitis in the nonalcoholic pa-
tient generally follows the passage of a rel-
atively small calculus through the CBD and
ampulla. This hypothesis has been sup-
ported by the finding of gallstones in the
stool of patients admitted with nonalco-
holic acute pancreatitis. In almost all of
these cases there are additional calculi in
the gallbladder. However, it 1s the excep-
tional patient with acute gallstone pan-
creatitis who also suffers from an impacted
CBD stone. Traditional management of
acute gallstone pancreatitis consisted of
the usual treatment of acute pancreatitis
by means of intravenous fluids, nasogastric
suction, and antibiotics until all signs of
the acute process had subsided. Then the
patient was generally discharged from the
hospital with instructions to return in 4-
6 weeks for cholecystectomy.

In our experience and in the experi-
ence of others “20-30% of these patients
would develop recurrent acute pancreatitis
during this period of delay” (Paloyan, Si-
monowitz, and Skinner). Studies by Ran-
son and by Tondelli, Stutz, Harder, Shu-
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pisser, and colleagues also agree with this
concept. Consequently, as soon as the
acute pancreatitis has subsided and after
the diagnosis of cholelithiasis has been
confirmed, either by oral cholecystogram
Xrays or by a gallbladder sonogram, chole-
cystectomy and cystic duct cholangiogra-
phy are performed. This 1s about 2 weeks
from the date of admission in the average
case. Of course, there are some cases of
gallstone pancreatitis that may be ex-
tremely severe, even life threatening.
These patients may take a number of weeks
before all the signs of acute pancreatitis
subside, and in these cases cholecystec-
tomy should be delayed. This type of pa-
tient will generally have three or more of
the grave signs listed by Ranson and col-
leagues.

Incidental Cholecystectomy

A patient undergoing surgery for hiatus
hernia, duodenal ulcer, or colon cancer,
who also has symptomatic gallstones,
should have his gallbladder removed if the
primary surgery has gone smoothly and if
the patient 1s a good risk. When gallstones
are discovered during the course of an-
other operation and there has been no his-
tory of gallbladder symptoms, the decision
whether or not to perform incidental cho-
lecystectomy i1s more controversial. In gen-
eral, in a good-risk patient, whose primary
operation has gone smoothly without sig-
nificant contamination, we remove the gall-
bladder as a prophylactic measure if the
incision for the primary operation provides

excellent exposure as well for the cholecys-
tectomy. We have not found that this adds
to the risk or the morbidity of the primary
operation. In the patient with nonsympto-
matic gallstones, we do not perform rou-
tine cholangiography during incidental
cholecystectomy.
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Indications

(See Chap. 47.)
Gallbladder calculi

Acute cholecysutis, both calculous
and noncalculous

Chronic noncalculous cholecystoses
and cholesterosis, when accompanied
by symptoms of gallbladder colic

Carcinoma of gallbladder

Preoperative Care

Diagnostic confirmation of gallblad-
der disease as discussed above iIn

Chap. 47

Fig. 48-1
ducts

Anomalous segmental right hepatic

Perioperative antibiotics in patients
suspected of having acute cholecysti-
tis or choledocholithiasis and in pa-
tients undergoing simple cholecystec-
tomy, if over age 70

Nasogastric tube for patients with
acute cholecystitis or coledocholithia-
sis

Pitfalls and Danger Points

Injury to bile ducts
Injury to hepatic artery or portal vein

Hemorrhage from cystic or hepatic ar-
tery, or from liver bed

Injury to duodenum or colon

Operative Strategy

Anomalies of the Extrahepatic Bile
Ducts

Anomalies, major and minor, of the ex-
trahepatic bile ducts are quite common. A
surgeon who is not aware of the variational
anatomy of these ducts 1s much more
prone to injure them during biliary sur-
gery. The most common anomaly is a right
segmental hepatic duct that drains the dor-
sal caudal segment of the right lobe. This
segmental duct may drain into the right
hepatic duct, the common hepatic duct
(Fig. 48-1a), the cystic duct (Fig. 48-1b),
or into the common bile duct (Fig. 48-1c).
Division of this segmental duct may result
in a postoperative bile fistula that drains
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as much as 500 ml of bile per day. Long-
mire and Tompkins advocate ligating a
damaged segmental duct rather than at-
tempting an anastomosis because, ‘“‘unless
unobstructed, uninfected biliary flow can
be achieved through a segmental or lobar
duct, it 1s better that the duct be completely
obstructed and the affected liver paren-
chyma allowed to atrophy, provided there
1s normal biliary flow from the re-
sidual 50% of liver.” If a small duct of this
type is anastomosed and if the anastomosis
becomes stenotic, cholangitis and liver ab-
scess are apt to develop. Longmire and
Tompkins assert that the same policy may
be applied to either the right or the left
main lobar duct. If such a duct is damaged
in the operating room and there 1s no infec-
tion, it may be safely ligated because, “un-
obstructed drainage of 50% of an other-
wise normal liver through either the right

or left uninfected hepatic duct is adequate
to restore normal liver function, even if
the obstructed lobe remains in place.” In
some of the cases that these authors re-
ported, a bile fistula nevertheless ensued
following deliberate ligature of a segmen-
tal duct. However, bile drainage eventually
ceased, presumably owing to fibrotic ob-
struction of the duct, and no infection de-
veloped. It 1s, of course, far preferable to
identify these anomalies in the operating
room and to avoid injuring the ducts.

Important cystic duct anomalies (Fig.
48-2) include the entrance of the cystic
duct into the right hepatic duct (Fig. 24-
2e) a low entrance of the cystic duct which
occasionally joins the CBD rather close to
the ampulla (Fig. 48-2c) and a cystic duct
that enters the left side of the CBD (Fig.
48-2f).

Fig. 48-2 Variatons in entry of cystic duct
into CBD



Fig. 48-3 Anomalous entry of right hepatic
duct into cystic duct

Another extremely important anom-
aly of which the surgeon should be aware
is the apparent entrance of the right main
hepatic duct into the cystic duct. The latter
duct, in turn, joins the left hepatic duct
to form the CBD. This 1s illustrated in Fig.
48-3. In this case, dividing and ligating the
cystic duct at its apparent point of origin
early in the operation will result in occlud-
ing the right hepatic duct. If the technique
that 1s described in the next section is
carefully followed, this accident can be
avoided.

Avoiding Injury to the Bile Ducts

Most serious injuries of the bile ducts are
not caused by congenital anomalies or by
unusually severe pathological changes. In
most cases iatrogenic trauma results be-
cause the surgeon who mistakenly ligates
and divides the CBD thinks that it is the
cystic duct. It is important to remember
that the diameter of the normal CBD may
vary from 2 to 15 mm (Longmire). It 1s
easy to clamp, divide, and ligate a small
CBD as the first step in cholecystectomy
under the erroneous impression that it is
the cystic duct. The surgeon who makes
this mistake will also have to divide the
common hepatic duct before the gallblad-
der is freed from all its attachments. This
will leave a 24 cm segment of common
and hepatic duct attached to the specimen

Operative Strategy

Fig. 484

(Fig. 48-4). Because this 1s the most com-
mon cause of serious duct injury, we never
permit the cystic duct to be either clamped or di-
vided until the entire gallbladder has been dis-
sected free down to its junction with the cystic
duct. Division of the cystic duct is always
the very last step in the cholecystectomy.
When the back wall of the gallbladder 1s
being dissected away from the liver, 1t is
important to carefully dissect out each
structure that may enter the gallbladder
from the liver. Generally, there are only
a few minor blood vessels that may be di-
vided by sharp dissection and then oc-
cluded by electrocoagulation. Any struc-
ture that resembles a bile duct must be
carefully delineated by sharp dissection. In
no case should the surgeon apply a hemo-
stat to a large wad of tissue running from
the liver to the gallbladder, as this may
contain the common hepatic duct.

Although it has often been stated that
there are anomalous bile ducts that enter
the gallbladder directly from the liver bed,
we have rarely in our experience encoun-
tered any such duct.
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Fig. 48-5 Variations in anatomy of hepatic ar-
teries

Ligating the Hepatic Artery
Inadvertently

Careful dissection will prevent injury or in-
advertent ligature of one of the hepatic ar-
teries. However, 1n case one of these ves-
sels should be ligated accidently, this
complication is not ordinarily fatal because
hepatic viability can usually be maintained
by the remaining portal venous flow and
by arterial collaterals, such as those from
the under surface of the diaphragm. This
is true only if the patient has normal he-
patic function and there has been no jaun-
dice, hemorrhage, shock, trauma, or sepsis.
Generally, based on findings from experi-
mental work on animals, antibiotics are ad-
ministered in cases of this type. However,
the necessity for antibiotic therapy has not
been firmly established in humans.

In some of the reports on hepatic
dearterialization for the treatment of met-
astatic cancer to the liver, there has not
been a high mortality rate. On the other
hand, neither has the mortality rate been
0% . Consequently, if a major lobar hepatic
or the common hepatic artery has been in-
advertently divided or ligated, an end-to-
end arterial reconstruction may be per-
formed if local factors are favorable. For
other branches of the hepatic artery, arte-
rial reconstruction is not necessary (Brit-
tain, Marchioro, Hermann, Waddell, and
associates). Variations in the anatomy of
the hepatic arteries are shown in Fig.
48-5.



Avoiding Hemorrhage

In most cases, hemorrhage during the
course of cholecystectomy is due to inad-
vertent laceration of the cystic artery. Of-
ten the stump of the bleeding vessel will
retract into the fat in the vicinity of the
hepatic duct and make accurate clamping
difficult. If the bleeding artery is not dis-
tinctly visible, do not apply any hemostats.
Rather, grasp the hepatoduodenal liga-
ment between the index finger and thumb
of the left hand and compress the common
hepatic artery. This will stop the bleeding
temporarily. Now check whether the expo-
sure 1s adequate and whether the anesthe-
siologist has provided good muscle relax-
ation. If necessary, have the first assistant
enlarge the incision appropriately. After
adequate exposure has been achieved, it
1s generally possible to identify the bleed-
ing vessel, which 1s then clamped and li-
gated. Occasionally the cystic artery has
been torn off flush with the right hepatic
artery. This will require that the defect in
the right hepatic artery be closed with a
continuous vascular suture such as 6-0
Tevdek. On rare occasions it may be help-
ful to occlude the hepatoduodenal liga-
ment by the application of a noncrushing
vascular clamp. It is safe to perform this
maneuver for as long as 15-20 minutes.

The second major cause of bleeding
during the course of performing a chole-
cystectomy is hemorrhage from the gall-
bladder bed in the liver. Bleeding occurs
when the plane of dissection 1s too deep.
This complication may be prevented if the
plane 1s kept between the submucosa and
the “serosa” of the gallbladder. If this layer
of fibrous tssue is left behind on the liver,
there will be no problem in controlling
bleeding. With this plane intact, it is easy
to see the individual bleeding points and
to control them by electrocoagulation. Oc-
casionally, a small artery requires a suture-
ligature or a Hemoclip for hemostasis.
With proper exposure, hemostasis should
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be perfect. On the other hand, when this
fibrous plane has been removed with the
gallbladder, and liver parenchyma is ex-
posed, the surface is irregular and the
blood vessels retract into the liver sub-
stance making electrocoagulation less ef-
fective. Blood may ooze from a large area.
In this case, apply a layer of Surgicel or
Avitene to the bleeding surface and cover
it with a dry gauze pad; use a retractor
to apply pressure to the gauze pad. After
a period of 15 minutes, remove the gauze
pad carefully. In most cases, it will also
be possible carefully to remove the layer
of Surgicel, if desired, although leaving a
flat layer of oxidized cellulose over the liver
bed has not proved harmful in our experi-
ence.

Cystic Duct Cholangiography

For the past 20 years the proper role of
cystic duct cholangiography has been sub-
ject to considerable controversy. Most in-
stances in which stones were left behind
in the CBD following biliary tract surgery
have occurred in patients who have had
many calculi removed from the CBD. Con-
sequently, all patients who have undergone
choledocholithotomy should have a comple-
tion cholangiogram through the T-tube.
Because instrumentation produces spasm
of the ampulla, about one-quarter of these
cases will not show passage of the dye into
the duodenum on a completion cholangio-
gram. For this reason, we always perform
a cystic duct cholangiogram prior to explor-
ing the CBD. Failure of the dye to enter
the duodenum in the course of a cystic duct
cholangiogram, done prior to opening the
CBD, indicates obstruction owing to a cal-
culus.

Studies by Jolly, Baker, Schmidt,
Walker, and Holm and by Schulenberg dis-
close that in 4%-6% of cases routine cystic
duct cholangiography will reveal CBD
stones in patients who have no other indi-
cation of choledocholithiasis. It 1s probable
that some of these nonsymptomatic CBD
stones would have passed spontaneously,
but perhaps half of them would have re-
quired secondary cholecholithotomy dur-
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ing the course of the next 5-10 vyears.
Counterbalancing the discovery of these
nonsymptomatic common duct stones is a
2%-4% mcidence of false positive cystic
duct cholangiograms that may lead to an
unnecessary CBD exploration.

A major advantage of cystic duct chol-
angiography 1s that the percentage of pa-
tients undergoing CBD exploration has
been reduced from 40% to 20%. Patients
having palpable stones in the CBD, a mark-
edly dilated and thickened duct, a recent
history of chills, fever, and a bilirubin over
5 mg/dl, should probably have CBD explo-
rations. Other cases (e.g., patients with
small calculi in the gallbladder and a large
cystic duct, a history of pancreatitis, or
moderate enlargement of the CBD) do not
require CBD exploration if the cystic duct
cholangiogram 1s normal. Thus, routine
cystic duct cholangiography has eliminated
the need for CBD exploration in about half
the cases. Because the addition of a CBD
exploration to a simple cholecystectomy
results in a higher mortality rate, the use
of routine cystic duct cholangiography ap-
pears to be valuable. It has the additional
virtue of dilineating the anatomy of the bile
ducts, which will help prevent inadvertent
injury. When cholangiography is used rou-
tinely, it requires only 5-10 minutes of ad-
ditional operating time, and the surgical
and radiological team gains expertise with
the technique, making the results more ac-
curate.

Modifications in Operative Strategy
Owing to Acute Cholecystitis

Decompressing the Gallbladder

Often there 1s a marked tense enlargement
of the gallbladder owing to an obstruction
of the cystic duct. This interferes with ex-
posure of the vital structures around the
gallbladder ampulla. For this reason, it is
generally necessary to nsert a trocar or
an 18-gauge needle attached to suction in

order to aspirate the bile or pus from the
gallbladder and to permit the organ to col-
lapse. After the trocar has been removed,
apply a large hemostat to the wound 1n
the gallbladder.

Sequence of Dissection

Although there 1s sometimes so much
edema and fibrosis around the cystic and
common ducts that the gallbladder must
be dissected from the fundus down, in
most patients an incision in the peritoneum
overlying the cystic duct near its junction
with the CBD will reveal that these two
structures are not intimately involved 1n
the acute inflammatory process. When this
1s the case, identify and encircle—but do
not ligate—the cystic duct with 4-0 cotton
and then dissect out the cystic artery.

If the cystic artery is not readily seen,
make a window in the peritoneum overly-
ing Calot’s triangle just cephalad to the
cystic duct. Next, insert the tip of a Mixter
right-angle clamp into this window and ele-
vate the ussue between the window and
the hiver, on the tip of this clamp. This
will improve the exposure of this area. By
carefully dissecting out the contents of this
tissue, one can generally identify the cystic
artery. Ligate it with 2-0 cotton and divide
the artery. When this can be done early
in the operation, there will be less bleeding
during the liberation of the fundus of the
gallbladder.

Dissecting the Gallbladder Away from

the Liver

Use a scalpel incision on the back wall of
the gallbladder. Carry it down to the mu-
cosal layer of the gallbladder. If part of
the mucosa is necrotic, then dissect around
the necrotic area in order not to lose the
proper plane. If it has not been possible
to delineate the proper plane and the dis-
section nadvertently 1s between the outer
layer of the gallbladder and the hepatic
parenchyma, complete “the dissection
quickly and apply either Surgicel or Avi-
tene to the oozing liver bed. Then apply
a moist gauze pad and use a retractor over



the gauze pad to maintain exposure while
the dissection 1s being completed.

If the cystic artery has not been ligated
in the previous step, it will be i1dentifiable
as 1t crosses from the region of the com-
mon hepatic duct toward the back wall of
the gallbladder.

Management of the Cystic Duct;

Cholangiography

Cholangiography is performed in patients
with acute obstructive cholecystitis, even
in the absence of significant jaundice, be-
cause the incidence of CBD stones in this
group approaches 20%. If the cystic duct
1s not patent, perform a cholangiogram
through a small scalp vein needle inserted
directly into the CBD.

Occasionally, the cystic duct is so 1n-
flamed that it is easily avulsed from its junc-
tion with the CBD. If this accident occurs,
suture the resulting defect in the CBD with
a continuous 5-0 Vicryl suture. If the cystic
duct has been avulsed and its orifice in the
CBD cannot be located, simply insert a
sump or closed suction catheter down to
a point deep to the CBD in the right renal
fossa after accomplishing a cholangiogram.

When to Abandon Cholecystectomy and
Perform Cholecystostomy

If at any time during the course of dissect-
ing the gallbladder such an advanced state
of fibrosis or inflammation is encountered
that continued dissection may endanger
the bile ducts or other vital structures, all
plans for completing the cholecystectomy
should be abandoned. Convert the opera-
tion to cholecystostomy. If a portion of the
gallbladder has already been mobilized or
removed, 1t is possible to perform a partial
cholecystectomy and to insert a catheter
into the gallbladder remnant. Then sew the
remaining gallbladder wall around the
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catheter. Place additional drains into the
renal fossa. Remove the gallbladder rem-
nant at a later date, after the inflammation
has subsided. Meanwhile, the pus has been
drained out of the gallbladder. The tech-
nique of cholecystostomy 1s illustrated in
Chap. 49.

The necessity for abandoning chole-
cystectomy for a lesser procedure will oc-
cur in no more than 1% of all cases of
acute cholecystitis if the surgeon is experi-
enced 1in this type of surgery. The less-ex-
perienced surgeon should have no hesita-
tion to perform a cholecystostomy when
he feels that removing the gallbladder may
damage a vital structure.

Summary

By strictly following this strategy and the
technique described below in the course
of performing personally a series of 1,300
cholecystectomies, I have encountered no
known case of transection, ligation, or sig-
nificant operative trauma to the bile ducts,
either during elective or emergency opera-
tions.

Operative Technique

Incision

We prefer to make a subcostal incision in
almost all cases of cholecystectomy be-
cause of the excellent exposure afforded
in the region of the gallbladder bed and
cystic duct. It is important to start the inci-
sion at least one centimeter to the left of
the linea alba. Then incise in a lateral direc-
tion roughly parallel to and 4 cm below
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the costal margin, (Fig. 48-6a). Continue
for a variable distance depending on the
patient’s body build. This incision will di-
vide the 9th intercostal nerve, which
emerges just lateral to the border of the
rectus muscle. Cutting one intercostal
nerve will produce a small area of hy-
poesthesia of the skin but no muscle weak-
ness. If more than one intercostal nerve
1s divided, a bulge in the abdominal muscu-
lature sometimes occurs.

In a thin patient with a narrow costal
arch, a Kehr hockey-stick modification is
useful (Fig. 48-6b). This incision starts at
the tip of the xiphoid and goes down the
midline for 34 c¢m and then curves later-
ally in a direction parallel to the costal mar-
gin until the width of the right belly of
the rectus muscle has been encompassed.
If a midline incision in utilized, excellent
exposure will often require that the inci-
sion be continued 3-6 cm below the umbi-
licus.

When the liver and gallbladder are
high under the costal arch and this anatom-
ical configuration interferes with exposure
or when necessary in obese patients, add
a Kehr extension (up the midline to the
xiphoid) to a long subcostal incision and
divide the falciform ligament. This vertical
extension of the incision often improves
exposure to a remarkable degree. Also, ap-
ply an Upper Hand or ‘“‘chain” retractor
to the costal arch and draw it upward.

After the incision has been made,
thorough exploration of the entire abdo-
men is carried out. Then direct attention
to the gallbladder, confirming the presence
of stones by palpatation. Check the pan-
creas for pancreatitis or carcinoma and pal-
pate the descending duodenum for a possi-
ble ampullary cancer.



Dissecting the Cystic Duct

Expose the gallbladder field by applying
a Foss retractor to the inferior surface of
the liver just medial to the gallbladder as
well as a Richardson or a Balfour self-re-
taining retractor to the costal margin. Al-
ternatively, affix an Upper Hand retractor
(Vol. I, Fig. D-22) to the operating table.
Then attach a blade to the Upper Hand
and use it to elevate and to pull the right
costal margin in a cephalad direction. Then
apply a gauze pad over the hepatic flexure
and another over the duodenum. Occa-
sionally adhesions between omentum, co-
lon, or duodenum and the gallbladder
must be divided prior to placing the gauze
pads. Then, have the first assistant retract
the duodenum away from the gallbladder
with his left hand. This will place the com-
mon bile duct on stretch.

Operative Techniques

Place a Kelly hemostat on the ampulla
of the gallbladder. With traction on the
ampulla of the gallbladder, slide a Metzen-
baum scissors beneath the peritoneum that
covers the area between the wall of the
gallbladder ampulla and the CBD Fig. 48—
7). By alternately sliding the Metzenbaum
beneath the peritoneum to define the plane
and then cutting along the gallbladder
wall, expose the cystic duct. If the inferior
surface of the gallbladder ampulla is dis-
sected free and elevated, this plane of dis-
section must lead the surgeon to the cystic
duct, provided that the plane hugs the sur-
face of the ampulla. By inserting a right-
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angle Mixter clamp behind the gallbladder,
the cystic duct can be easily delineated. Ap-
ply a temporary ligature of 4-0 cotton to
the cystic duct with a single throw in order
to avoid inadvertently milking calculi from
the gallbladder into the CBD. The cystic
duct should not be injured by strangulating
it with this ligature because this structure
will, on occasion, prove to be a small-size
CBD and not the cystic duct. If you do
not elect to do a cholangiogram, proceed
to the step of ligating and dividing the cys-
tic artery. Otherwise, at this point in the
operation perform a cystic duct cholangio-
gram.

Cystic Duct Cholangiography

For reasons discussed in the previous chap-
ter, we routinely perform a cholangiogram
during cholecystectomy. There are two
major impediments to catheterizing the
cystic duct. First, the internal diameter may
be too small for the catheter. Second, the
valves of Heister will frequently prevent
the passage of the catheter or needle even
for the 4-5 mm that are necessary to prop-
erly secure the catheter tip with a ligature.
Although the valves may be disrupted by
the insertion of the silver probe or a
pointed hemostat, this maneuver will
sometimes result in shredding the cystic
duct. One method that will facilitate intu-
bating the cystic duct is to isolate the proxi-
mal portion of the duct, including its junc-
tion with the gallbladder ampulla. Here the
duct s large enough to permit introduction
of the catheter at a point proximal to the
valves of Heister, simplifying the entire
task.

After the cystic duct has been 1solated,
continue the dissection proximally until
the mouth of the gallbladder ampulla has
been freed. The diameter at this point
should be 4-5 mm. Then milk any stones
up out of the cystic duct into the gallblad-
der, ligate the ampulla with a 2-0 cotton

ligature. (Fig. 48-8a). Pass another 2-0
ligaturelooselyaround the cysticduct. Make
a small transverse scalpel incision in the
ampulla of the gallbladder near the en-
trance of the cystic duct.

At this point attach a 2 meter length
of plastic tubing to a 50 ml syringe that
has been filled with a solution of half Con-
ray and half saline. Then check to see that
the entire system, including syringe, 2 me-
ters of plastic tubing, and the cholangio-
gram catheter are absolutely free of air bubbles.
Pass the catheter into the incision in the
ampulla and for a distance of 5 mm into
the cystic duct (Fig. 8-8b). Tie the previ-
ously placed 2-0 ligature just above the
bead at the termination of the cholangio-
gram catheter (Fig. 48-8c). Under no con-
dition should the surgeon consider con-
firming the position of the catheter by
attempting to aspirate bile into the system
because this maneuver will often result in
aspirating air bubbles into the tubing.
Some surgeons prefer a ureteral or an in-
travenous catheter over the Taut cholangi-
ogram catheter to intubate the cystic duct.

The left side of the patient should be
elevated about 10 cm above the horizontal
table in order to prevent the image of the
CBD from being superimposed upon the
vertebral column with its confusing shad-
ows. This is done either by having the an-
esthesiologist inflate a previously posi-
tioned rubber balloon under the left hip
and flank (see Fig. 48-6a) or, alternatively,
two folded sheets may be placed beneath
the patients left hip and flank.

The surgeon now takes his place be-
hind a portable lead shield covered with
a sterile sheet. After the film and X-ray
tube have been positioned, the surgeon
slowly injects no more than 4 ml of contrast
medium for the first exposure. A second
X-ray film is then put into position and a
second exposure taken after an additional
injection of 4-6 ml. When X-raying a
hugely dilated bile duct, as much as 30-
40 ml may be required in fractional doses.
On rare occasions, spasm in the region of
the ampulla of Vater will not permit pas-



sage of contrast medium into the duode-
num unless 1 mg of nitroglycerine, dis-
solved in 2-3 ml of water, is administered
into the patient’s nose. This medication is
absorbed rapidly (1-2 minutes) from the
nasal mucosa. We have found 1t to be supe-
rior to intravenous glucagon (1 mg) in re-
lieving sphincter spasm. If, after this is
done, the duodenum 1s still not visualized,
choledochotomy and exploration are indi-
cated.

While waiting for the films to be de-
veloped, the surgeon continues with the
next step in the operation, higating and di-
viding the cystic artery, without removing
the cannula from the cystic duct. In order
to insure objectivity, interpretation of the
cholangiographic films should be made by
a radiologist rather than exclusively by the
operating surgeon.

Operative Techniques

When cystic duct cholangiography is
performed prior to instrumentation of the
CBD and ampulla, dye will almost always
enter the duodenum if there is no CBD
or ampullary pathology. When T-tube
cholangiography 1s performed after com-
pleting the bile duct exploration, spasm
will often prevent visualization of the ter-
minal CBD and ampulla. This problem can
be averted by routine cholangiography
prior to choledochotomy, even if CBD ex-
ploration has already been decided upon.

Common Errors of Operative
Cholangiography

Injecting  too much contrast material.
When a large dose of contrast mate-
nal 1s injected into the ductal system,
the duodenum 1s frequently flooded

with dye. This may obscure stones in
the distal CBD.
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Dye too concentrated. Especially when
the CBD 1s somewhat enlarged, the
injection of concentrated contrast ma-
terial can mask the presence of small
radiolucent calculi. Consequently, di-
lute the contrast material 1:2 with
normal saline solution when the CBD
1s large.

Air bubbles. Compulsive attention 1s
necessary to eliminate air bubbles
from the syringe and the plastic tub-
ing leading to the cystic duct. Also,
never try to aspirate bile into this tub-
ing since the ligature fixing the cystic
duct around the cholangiogram can-
nula may not be airtight and thus air
may often be sucked into the system
and later injected into the CBD; then
it may be impossible to differentiate
between air bubble and calculus.

Poor technical quality. If the radio-
graph 1s not of excellent quality, there
is a greater chance of achieving a false
negative interpretation. It is useless
to try to interpret a film that i1s not
technically satisfactory. One technical
error is easily avoided by elevating the
left flank of the patient for a distance
of about 8-10 cm in order that the
image of the bile ducts is not superim-
posed on the patient’s vertebral col-
umn (see Fig. 48-6a). Especially in
obese patients it 1s important to be
sure that all the exposure factors are
correct by using a scout film prior to
starting the operation. Using an im-
age-enhancing film holder with a
proper grid also improves technical
quality. If the hepatic ducts have not
been filled with the contrast material,
repeat the X ray after injecting an-
other dose into the cystic duct. Other-
wise hepatic duct stones will not be
visualized. It is sometimes helpful to
administer morphine sulfate. This
drug will induce sphincter spasm.
Then, dye injected into the cystic duct
will fill the hepatic ducts.

Performing cystic duct cholangi-
ograms routinely serves to familiarize
the technicians and the surgical team
with all of the details necessary to pro-
vide superior films. It also serves to
shorten the time requirement for this
step to 5-10 minutes.

Sphincter spasm.  Spasm of the sphinc-
ter of Oddi sometimes prevents the
passage of the contrast medium into
the duodenum. Although this out-
come is far more frequent after CBD
exploration with instrumentation of
the ampulla, it also does occur on rare
occasions during a cystic duct cholan-
giogram. We have found that instill-
ing into the patient’s nostril a solution
of nitroglycerine (1 mg dissolved in
2-3 ml of water) seems to be more
effective than using glucagon intrave-
nously to relax the sphincter. Simulta-
neous with sphincter relaxation, there
is generally a mild drop in the pa-
tient’s blood pressure. At this time in-
ject the contrast medium into the
CBD. This medication is also useful
when performing a completion chol-
angiogram after the CBD exploration
has been completed.

Failing to consult with the radiologist. It
is not reasonable for the operating
surgeon to be the only physician re-
sponsible for interpreting the cholan-
giographic films. The surgeon tends
to be overoptimistic, tends to accept
poor technical quality, and is respon-
sible for an excessive number of false
negative interpretations. Always have
a consultation with a radiologist famil-
1ar with this procedure before forming
a final conclusion concerning the
cholangiogram.

Ligating the Cystic Artery

Gentle dissection in the triangle of Calot
will reveal the cystic artery, which may
cross over or under the common or right
hepatic duct on 1ts way to the gallbladder.
It frequently divides into two branches,



one anterior, one posterior. Confirmation
of the identity of this structure is obtained
by tracing the artery up along the gallblad-
der wall and demonstrating the lack of any
sizeable branch going to the liver. Often
the anterior branch of the cystic artery can
be seen running up the medial surface of
the gallbladder. By tracing this branch
from above down, its point of origin will

Operative Techniques

lead to the location of the cystic artery.
Ligate this artery in continuity after pass-
ing a 2-0 cotton ligature around it with a
Mixter right-angle hemostat (Fig. 48-9).
Apply a Hemoclip to the gallbladder side
of the vessel and transect the cystic artery,
preferably leaving a 1 cm stump of artery
distal to the cotton ligature (Fig. 48-10).
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If there is fibrosis in Calot’s triangle and
the artery is not evident, pass a Mixter
clamp beneath these fibrotic structures.
While the first assistant exposes the struc-
tures by elevating the Mixter clamp, the
surgeon can more easily dissect out the
artery from the surrounding scar tissue. In
case the cystic artery 1s torn and hemor-

rhage results, this i1s easily controlled by

inserting the left index finger into the fora-
men of Winslow and then compressing the
hepatic artery between the thumb and fore-
finger until the exact source of bleeding
1s controlled by a clamp or a suture.

Dissecting the Gallbladder Bed

In no case of cholecystectomy is the cystic
duct transected or clamped prior to com-
plete mobilization of the gallbladder. This
mobilization may be done by taking advan-
tage of the incision in the peritoneum over-
lying Calot’s triangle as described above
and simply continuing this peritoneal dis-
section from below upward along the me-
dial border of the gallbladder. Insert a Mix-
ter clamp beneath the peritoneum while
the first assistant makes an incision, or in-
cise the peritoneum with a right-angle scis-
sors from below upward. Alternatively,
make a scalpel incision in the superficial
layer of the gallbladder wall across its fun-
dus (Fig. 48-11). Use the scalpel and scis-
sors to dissect the mucosal layer of the gall-
bladder away from the serosal layer, leaving
as much tissue as possible on the liver side. This
leaves a shiny layer of submucosa on the
gallbladder. Tiny vessels coming from the
liver to the gallbladder can be identified
and individually occluded with electrocau-
tery. When the plane of dissection 1s deep
to the serosa, raw liver parenchyma pre-
sents itself. Oozing from raw liver is difh-
cult to control with electrocoagulation. In
this case, either prolonged pressure with
moist gauze or the application of a small
sheet of Surgicel or powdered Avitene to

the area of raw liver surface can provide
excellent hemostasis after 10-15 minutes
of local compression.

As the dissection proceeds down
along the liver, do not apply any hemostats
as the vessels in this plane are small. Near
the termination of this dissection along the
posterior wall of the gallbladder, a bridge
of tissue will be found connecting the gall-
bladder ampulla with the liver bed. Instruct
the assistant to pass a Mixter clamp
through the opening in Calot’s triangle
that was previously made when the cystic
artery was ligated (Fig. 48-12). This clamp
will elevate the bridge of ussue and the
surgeon will dissect out is contents by care-
fully nibbling away at it with his Metzen-
baum scissors in order to rule out the pos-



sibility that it contains the common hepatic
duct. In cases where excessive fibrosis has
prevented the prior identification and liga-
ture of the cystic artery, there is generally,
at this stage of dissection, no great prob-
lem 1n 1dentifying this vessel coming from
the area near the hilus of the liver toward
the back wall of the gallbladder.

With the gallbladder hanging sus-
pended only by the cystic duct, dissect the
duct down to its junction with the common
hepatic duct. Exact determination of the
junction between the cystic and the hepatic
ducts is usually not difficult after electro-
coagulating one or two tiny vessels that
cross over the acute angle between the two

Operative Techniques

ducts. Rarely, a lengthy cystic duct contin-
ues distally towards the duodenum for sev-
eral centimeters.

The cystic duct may even enter the
CBD on its medial aspect near the ampulla
of Vater. In these cases, it is hazardous
to dissect the cystic duct down into the
groove between the duodenum and pan-
creas; thus, it is preferable to leave a few
centimeters of duct behind. Confirmation
of the anatomy may be accomplished by
cholangiography. In general, the cystic
duct i1s clamped at a point about 5 mm
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from its termination and divided (Fig. 48-
13a). Transfix the cystic duct stump with
a 3-0 PG suture-hgature (Fig. 48-13b).
Never 1s the cystic duct clamped or divided except
as the last step in a cholecystectomy.

Achieve complete hemostasis of the
liver bed with the electrocoagulator (Fig.
48-14). If necessary, use suture-ligatures;
in unusual cases, leave a sheet of Surgicel
in the liver bed to control venous oozing.

Palpating the CBD

Prior to terminating the operation, espe-
cially if cholangiography has not been per-
formed, it is essential to properly palpate
the CBD in order to reduce the possibility
of overlooked calculi. This 1s done by in-
serting the index finger into the foramen
of Winslow and palpating the entire duct
between the left index finger and thumb.
Since a portion of the distal CBD 1s situated
between the posterior wall of the duode-

Operative Techniques

num and the pancreas, it is necessary to insert
the index finger into the potential space posterior
to the pancreas and behind the second portion
of the duodenum. It is not necessary to per-
form a complete Kocher maneuver. If the
surgeon will gently insinuate the left index
finger behind the CBD and continue 1n a
caudal direction behind the pancreas and
the duodenum, he will not encounter
bleeding unless he is too rough. In this
fashion, with the index finger behind the
second portion of the duodenum and the
thumb on its anterior wall, carcinomas of
the ampulla and calculi in the distal CBD
may be detected (Fig. 48-15). If this ma-
neuver is not successful, perform a formal
Kocher maneuver.

Drainage and Closure

We prefer a flat Silastic Jackson-Pratt
closed-suction catheter following chole-
cystectomy because it has eliminated the
occasional staphylococcal drain-tract infec-
tion that we used to see when we used latex
drains. Bring the catheter out from the re-
nal fossa through a puncture wound just
lateral to the right termination of the sub-
costal incision. Some surgeons prefer to
bring the drain out through the incision
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(Fig. 48-16) but this pathway, when used Postoperative Care

for drains, has been reported to result in
an increased incidence of wound infec-
tions. If a latex drain 1s used, place a 1.5
cm wide latex rubber drain down into the
deepest portion of the renal fossa with its
tip at the foramen of Winslow. Bring the
drain out through a stab wound near the
lateral margin of the subcostal incision.
Avoid wrinkles in the drain, which should
lie flat and in a straight line. In the absence
of sepsis, leave the drain in place for 34
days. Then, if there i1s no bile drainage,
remove it without prior shortening.

There 1s now abundant evidence that
a patient who has undergone a technically
precise and uncomplicated simple chole-
cystectomy does not require the insertion
of any type of drain (Budd, Cochran, and
Fouty; also Elboim, Goldman, Hann, Pales-
trant et al.).

Do not reperitonealize the liver bed
since this step serves no useful purpose.
Close the abdominal wall in routine fash-
ion (see Chap. 5). We now use 1 PDS su-
ture material for this step.

After an uncomplicated cholecystec-
tomy, nasogastic suction is not neces-
sary. In patients with acute cholecysti-
tis, paralytic ileus 1s not uncommon;
thus nasogastric suction will be neces-
sary for 1-3 days.

After uncomplicated cholecystec-
tomy, antibiotics are not necessary ex-
cept in the older age group (over 70).
The elderly patients have a high inci-
dence of bacteria in the gallbladder
bile and should have perioperative an-
tibiotics prior to and for 2-3 doses
after operation. Following cholecys-
tectomy for acute cholecystitis, ad-
minister antibiotics for 4-5 days, de-
pending on the Gram stain of the
gallbladder bile sampled in the oper-
ating room.

Unless there is a significant amount
of bilious drainage, remove the drain
on approximately the 4th postopera-
tive day.



Postoperative Complications

“Drain fever” drain-tract sepsis. Occa-
sionally after the use of the usual latex
drain, shortening the drain during the
postoperative period will result in a
temperature spike of 1°-3°C. This
phenomenon also occurs sometimes
following the removal of this drain.
In most cases the cause of this compli-
cation 1s the accumulation of serum
or bile around a wrinkled portion of
the latex. When the drain i1s mobi-
lized, this material 1s diffused and pro-
duces the fever. It can be prevented
if the latex drain i1s brought out in a
straight line with no wrinkles. This
complication can also be prevented by
using a closed-suction catheter in-
stead of the latex drain. Another ad-
vantage of the closed-suction drain is
the virtual elimination of sepsis that
results when skin bacteria invade the
drain tract, generally producing a
staphylococcal drain-tract abscess.
This complication has not been seen
following properly managed closed-
suction drainage through a puncture
wound in the abdominal wall. The
puncture wound should be treated
with local application daily of iodo-
phor ointment and a small sterile
dressing.

Bile leak. Minor drainage of bile may
follow the interruption of some small
branches of the bile ducts in the liver
bed. This does not occur if the outer
layer of the gallbladder serosa is left
behind on the liver bed. On very rare
occasions a duct of significant size
may enter the gallbladder, but we
have never encountered such an in-
stance. Bile drainage of 100-200 ml
will occur if the surgeon has inadver-
tently transected an anomalous duct
draining the dorsal caudal segment of
the right lobe. If this complication is
diagnosed by a sinogram X ray, expec-
tant therapy may result in gradual

Postoperative Care

diminution of drainage as the tract
becomes stenotic. However, if there
is any infection in the area drained by
the duct, recurrent cholangitis or liver
abscess may occur. In this case, per-
manent relief may eventually necessi-
tate resecting the segment of the liver
drained by the transected duct.

If the volume of bile drainage ex-
ceeds 400 ml/day, transection of the
hepatic or the common bile duct may
be suspected. After waiting until the
7th or 8th postoperative day for a tract
to form, request the radiologist to
perform a sinogram by injecting ster-
ile aqueous contrast material into the
tract. This will generally identify the
point of leakage in the ductal system.
If the common hepatic duct has been
transected, reconstructive surgery will
be required.

Jaundice. Postcholecystectomy jaun-
dice 1s usually due either to ligature
of the CBD or an overlooked CBD
stone. If other causes, such as halo-
thane hepatitis are ruled out, an ERCP
1s indicated to identify the obstruc-
tion.

Hemorrhage. 1If the cystic artery has
been accurately ligated, postoperative
bleeding 1s an extremely rare compli-
cation. Occasionally oozing from the
liver bed may continue postopera-
tively and may require relaparotomy
for control.

Subhepatic abscess; hepatic abscess. Fol-
lowing cholecystectomy these two
complications are seen primarily in
cases of acute cholecystitis. Postoper-
ative abscesses are extremely rare in
patients whose surgery was for
chronic cholecystitis unless a bile leak
occurs. Treatment requires relapa-
rotomy for drainage.
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49 Cholecystostomy

Indications

Patients suffering from acute chole-
cystitis when cholecystectomy may be
hazardous for technical reasons, espe-
cally if the surgeon is inexperienced
in operating on acute cholecystitis, or
if the patient is a very poor risk

Cholecystostomy sometimes serves as
a first-stage operation for obstructive
jaundice owing to a tumor of the pan-
creas with serum bilirubin over 20

mg/dl.

Contraindication

Patients who have acute cholangitis
owing to common bile duct obstruc-
tion

Preoperative Care
Appropriate antibiotics
Vitamin K for jaundiced patients

Pitfalls and Danger Points

Overlooking acute purulent cholangi-
ts

Overlooking gangrene of gallbladder

Postoperative bile leak

Operative Strategy

When Is Cholecystostomy an
Inadequate Operation?

Gagic and Frey reported an operative mor-
tality of 27% in 22 cases of cholecystos-
tomy for acute cholecystitis. Most of the
deaths were due to suppurative cholangitis
and septicemia. This group of patients had
chills, fever, upper abdominal pain, and
serum bilirubin levels averaging 12 mg/dl.
Whenever the serum bilirubin rises above
6-7 mg/dl, the patient 1s probably suffer-
ing from common bile duct (CBD) obstruc-
tion secondary to calculi. Either eliminate
this possibility by means of an operative
cholangiogram, or drain the CBD with a
T-tube. Cholecystostomy does not provide
adequate drainage for an infected bile
duct.

In most cases it is not difficult to dif-
ferentiate acute cholecystitis from acute
cholangitis. In acute cholecystitis there 1s
usually marked localized tenderness and
muscle spasm in the right upper quadrant
and only slight elevation of the serum bili-
rubin. The patient with acute cholangitis
i1s generally more acutely ill and suffers
from pain, chills, fever, and jaundice. In
most cases, right upper quadrant tender-
ness is not a prominent part of the clinical
picture, and a tender mass is not palpable
except in the very unusual case where the
patient has both acute cholecystitis and
acute cholangitis.

When a patient with acute cholangitis
does not respond immediately to antibiotic
treatment, prompt drainage of the CBD
1s lifesaving. This must be accomplished
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by laparotomy and choledochostomy al-
though in the poor-risk patient endoscopic
radiographic cholangiopancreatographic
(ERCP)-catheterization of the CBD has
proved successful in achieving drainage of
an infected bile duct. Undrained acute pu-
rulent cholangitis is often rapidly fatal. In
performing cholecystostomy, one must be
alert not to overlook this disease of the
bile duct.

Another complication of acute chole-
cystitis, for which cholecystostomy is an in-
adequate operation, is gangrene of the
gallbladder. This may occur in the deep
portion of the gallbladder fundus, where
it may be hidden by adherent omentum
or bowel. Performing a cholecystostomy
through a small incision under local an-
esthesia, where only the tip of the gallblad-
der is exposed, could easily result in over-
looking this patch of necrosis. When a
necrotic area is found in the gallbladder,
it is preferable to perform a cholecystec-
tomy, either complete, or, if this is impossi-
ble for technical reasons, a partial chole-
cystectomy around a catheter with removal
of the gangrenous patch (Fig. 49-1).

Choice of Anesthesia

Because of the danger of overlooking dis-
ease of the CBD as well as gangrene or
perforation of the gallbladder, it is pref-
erable to perform the cholecystostomy
through an adequate incision under gen-
eral anesthesia. By using modern anesthe-
sia techniques, including monitoring of the
pulmonary artery pressure and cardiac out-
put during the operation, and pharmaco-
logical manipulation to maintain homeo-
stasis, it is safer for most bad-risk patients
to undergo a biliary operation under gen-
eral rather than local anesthesia.

Preventing Bile Leaks

One distressing complication that occa-
sionally follows cholecystostomy 1s leakage
of bile around the catheter into the free
peritoneal cavity resulting in bile peritoni-
tis. This complication may generally be
avoided by using a large-size catheter and
suturing the gallbladder around the cath-
eter (Fig. 49-2). It is important also to su-



ture the fundus of the gallbladder to the
peritoneum around the exit wound of the
drainage catheter (Fig. 49-3). In addition,
adequate drainage in the vicinity of the
gallbladder is necessary.

Operative Technique

Incision

Under general anesthesia, make a subcos-
tal incision at least 12-15 cm in length.
Find the plane between the adherent
omentum and the inflamed gallbladder.
Once this plane is entered, the omentum
may generally be freed by gentle blunt dis-
section from the gallbladder wall. Continu-
ing in this plane, inspect the gallbladder
and its ampulla.

Emptying the Gallbladder

After ascertaining that there is no perfora-
tion of the gallbladder nor any patch of
gangrene, empty the gallbladder either
with a No. 16 needle or a suction-trocar
that is inserted into the tip of the gallblad-
der. Also, order an immediate Gram stain.
Enlarge the stab wound in the gallbladder.
Attempt to remove the gallbladder calculi

Operative Technique

with pituitary scoops and Randall stone
forceps. It may be necessary to compress
the gallbladder ampulla manually to milk
stones up toward the fundus. After flushing
the gallbladder with saline, insert a 20F
straight or Pezzar catheter 3—4 cm into the
gallbladder. Close the defect in the gall-
bladder wall with two inverting purse-
string sutures of 2-0 chromic catgut or PG
suture material (Fig. 49-2). If the gallblad-
der wall is unusually thick, it may be neces-
sary to close the gallbladder around the
catheter with interrupted Lembert sutures.

If the patient is in satisfactory condi-
tion, a cholangiogram through the gall-
bladder catheter may be attempted. On the
other hand, it is not always possible to ex-
tract a stone that is impacted in the cystic
duct. This will eliminate the possibility of
obtaining a cholangiogram by this route.
Alternatively, a cholangiogram may be ob-
tained by inserting an intravenous-type
catheter or scalp vein needle directly into
the CBD. On the other hand, since chole-
cystostomy is often performed because the
patient is a very poor risk, it requires so-
phisticated judgment on the part of the
surgeon to decide whether a cholangio-
gram is necessary to rule out the presence
of cholangitis. In many cases it will not
be necessary because most patients under-
going cholecystostomy will require a sec-
ond operation at a later date anyhow. The
object of the immediate procedure is to
tide the patient over the septic process in
the gallbladder.

Now make a stab wound to exit the
catheter through the abdominal wall close
to the fundus of the gallbladder. Draw the
catheter through the abdominal wall and
then suture the fundus of the gallbladder
to the peritoneum alongside the stab
wound (Fig. 49-3). Make a stab wound and
insert either latex drains or sump-suction
catheters or both. These drains should be
placed as follows: one in the vicinity of the
cholecystostomy and one in the right renal
fossa.

Then close the abdominal incision in
routine fashion as described in Chap. 5.
We now use 1 PDS sutures for this closure.
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Postoperative Care

Connect the cholecystostomy catheter
to a sterile plastic collecting bag for
gravity drainage.

Continue antibiotic treatment for the
next 7-10 days. Until bacterial culture
and sensitivity studies have been re-
ported on the gallbladder bile, use an-
tibiotics that are effective against the
Gram-negative bacteria, the en-
terococcus, and the anaerobes.

Employ nasogastric suction until
bowel function has resumed.

Measure the daily output of bile and
replace with an appropriate dose of
sodium.

Do not remove the gallbladder drain-
age catheter for 12-14 days. Perform
a cholangiogram before removing the
catheter.

Postoperative Complications

Bile peritonitis
Subhepatic, subphrenic, or intrahe-
patic abscess

Septicemia

Patients with acute cholecystitis gen-
erally respond promptly to adequate drain-
age of the infection. If the patient shows
persistent signs of sepsis and bacteremia,
it 1s likely that this complication stems from
an undrained focus of infection. This may
be an obstructed CBD with cholangitis or
a subhepatic, intrahepatic, or subphrenic ab-
scess. ERCP and CT scanning may be help-
ful in detecting these complications.
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Concept: When to Explore the
Common Bile Duct (CBD)

As pointed out by Way, Admirand, and
Dunphy, the true incidence of CBD stones
in patients undergoing surgery for gall-
stones 1s probably between 12% and 15%
in the United States. By using indications
essentially 1dentical to those stated below
and by performing routine preexploratory
cystic duct cholangiography, Way per-
formed CBD explorations in only 21% of
952 cholecystectomies. These explorations
were positive for calculi in 65% of the pa-
tients explored. Of the 952 cholecystec-
tomy cases, 14% had CBD stones. In 6
additional reports collected by Way in
which routine cystic duct cholangiography
was employed, the results were similar. On
the other hand, the same author cted 3
other reports from the Lahey Clinic of
cases in which preexploratory cholangiog-
raphy was not performed. Here, of 33%
of patients undergoing CBD exploration
only 30% of the ducts contained stones.
Whereas the use of routine cystic duct chol-
angiograms resulted in the recovery of
CBD stones in over 14% of the cholecys-
tectomies reported by Way and colleagues,
the authors who omitted preexploratory
cholangiography were able to discover
CBD stones in only 10% of their cholecys-
tectomy cases. In other words, routine preex-
ploratory cholangiography markedly reduces the
number of CBD explorations performed yet
achieves a higher recovery rate of CBD stones
(see Table 50-1).

In the absence of cystic duct cholangi-
ography, opening the CBD for the indica-
tion that the duct is dilated or that the gall-
bladder contains many small stones will
yield no more than 10%-14% positive ex-
plorations. The presence of jaundice, with
serum bilirubin below 7 mg/dl as the only
indication for exploring the CBD yielded,
in Way’s series, positive results in 35% of
explorations. Consequently, we do not
consider the presence of many small
stones, of mild jaundice, or of a dilated
CBD to be an absolute indication for duct
exploration if the preexploratory cystic
duct cholangiogram is negative.

Counterbalancing the advantage of a
greater yield of CBD calculi for a smaller
number of duct exploration is the fact that
cholangiography does produce an occa-
sional false positive result. Most often this
1s due to inexperience on the part of the
surgeon in that air bubbles are permitted
to enter the system causing the false posi-
tive interpretation. With increasing experi-
ence, the incidence of false positives
should be no more than 2%-3%.

TABLE 50-1 Detection of CBD Stones dur-
ing Routine Cholecystectomy

Cases

CBD Stones CBD Explorations

Routine Retrieved Undertaken
Cholecystectomy (%) (%)

With preexploratory

cholangiogram

(N =1952) 14 21
Without preexploratory

cholangiogram

(N =4,187) 10 33

Sourcke: Adapted from Way et al., 1972
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Even when there is an absolute indica-
tion for CBD exploration, we prefer to do
preexploratory cystic duct cholangiogra-
phy. Not only does this delineate the anat-
omy and anomalies of the ductal system
but also it may provide the only opportu-
nity to visualize radiographically the distal
CBD and ampulla. Often, following instru-
mentation of the CBD, sphincter spasm
prevents the passage of dye into the distal
CBD and the duodenum during the post-
exploratory T-tube cholangiogram. Preex-
ploratory cholangiography is omitted in
patients suffering acute suppurative chol-
angitis.

Patients presenting with signs of sup-
purative cholangitis often will require
emergency surgery after only a few hours
or preoperative preparation because with-
out CBD drainage the disease is often fatal
within 24 hours. In the classical case, the
patient will experience chills, fever, jaun-
dice, some degree of mental confusion and
septic shock due to Gram-negative bactere-
mia. Occasionally, a Clostridium 1s involved.
After inserting a central venous or pulmo-
nary artery pressure monitor, pursue vig-
orous fluid replacement and antibiotic
therapy.

At operation, the typical case will
demonstrate purulent material in a dilated
CBD obstructed by calculi. The most im-
portant feature of surgery is to drain the
CBD with a large T-tube. Remove all of
the calculi if this step can be accomplished
safely. In some cases satisfactory drainage
can be accomplished by the percutaneous
transhepatic or the ERCP approach.

Concept: How to Manage
Multiple and ““Primary” CBD
Stones

Multiple CBD Stones

Some surgeons advocate performance
of either choledochoduodenostomy or
sphincteroplasty in patients who have mul-

tiple calculi in the bile ducts. They reason
that the surgeon who has removed 10
stones from the bile ducts has a high likeli-
hood of having overlooked 1 or 2 addi-
tional calculi. On this basis, these enthusi-
asts advocate biliary-intestinal bypass or
sphincteroplasty so that the residual stones
may pass into the duodenum without ob-
structing the bile ducts. It is true that the
patients who suffer from retained CBD cal-
culi are most often those who have had a
large number of stones removed from their
CBDs rather than those who have had a
negative CBD exploration or whose CBD
was not explored at all.

Nevertheless, we are not convinced
that there 1s sufficient data to mandate that
every patient who has more than, say, 8
or 10 stones should automatically have a
bypass or a sphincteroplasty. Neither of
these operations is free of complications.
Even though experts with a large experi-
ence, like Madden and Jones, can perform
choledochoduodenostomy or sphinctero-
plasty with a mortality rate of 1%-2%, such
favorable results as these will not be
achieved by a large number of surgeons.
Furthermore, with the aid of cholangiogra-
phy and choledochoscopy in the operating
room, it is possible to reduce the incidence
of retained bile stones to 0-2%. It does
not seem logical to perform bypass surgery
or sphincteroplasty for the 2% of patients
who will have retained bile stones if the
other 98% do not require this additional
surgery.

On the other hand, when there is evi-
dence of one or more retained stones in
the bile ducts that cannot be retrieved in
the operating room, bypass or sphinctero-
plasty may be indicated. This is so even
though it is sometimes simple to remove
some of these stones by ERCP-papillotomy
or by instrumentation through the T-tube
tract 6 weeks after the operation. In pa-
tients with Caroli’s hepatic duct lithiasis,
where intrahepatic stones are present, by-
pass 1s indicated.



“Primary”’ CBD Stones

Madden has emphasized the concept that
many CBD stones are formed in the bile
duct, hence the term ‘“primary” stones.
Most surgeons believe that the vast major-
ity of stones found in the CBD originated
in the gallbladder, Madden contends that,
in his experience, careful observation of
the morphology of CBD stones has dis-
closed that over 60% of these calculi are
primary stones, even in patients who have
not had previous cholecystectomy and who
in fact also may have stones in their gall-
bladders.

Madden describes the morphology of
a primary CBD stone as follows:

Characteristically, the primary bile duct
stone is ovoid, conforming in shape to
the common duct, and easily morcellated
between the thumb and fingers to give
the “earthy” appearance so aptly de-
scribed by Aschoff. On cross-section, it
is laminated and commonly has a yellow
nidus with a brownish-yellow periphery.
Some primary stones have laminated
rings of variegated colors or simply a sym-
metrical brownish-yellow pigmentation.
When multiple, they may be faceted and
appear like secondary or gallbladder
stones, but the ease with which they are
crushed is the differentiating feature.

Since many of these characteristics can be
noted in stones contained in the gallblad-
der, there is some skepticism whether mor-
phological considerations alone can deter-
mine that a stone found in the CBD is
indeed a primary stone. The reason that
this differentiation assumes importance is
Madden’s insistence that even at the pa-
tient’s first exploration, the presence of a
primary CBD stone is a definite indication
for choledochoduodenostomy. Saharia,
Zuidema, and Cameron found that clearing
the CBD of all the primary stones with in-
sertion of a T-tube had excellent long-term
results in 82% of their patients who had
primary CBD stones. In commenting on
Saharna’s paper, Warren and Sandblom
both vigorously opposed the routine use

Indications

of choledochoduodenostomy for primary
CBD stones. Thomas, Nicholson, and
Owen as well as Rutledge both strongly
favored routine sphincterosplasty for pri-
mary CBD stones on the basis that these
calculi are the result of bile stasis, even
where there is no apparent mechanical ob-
struction at the ampulla. Pending further
study, we remain conservative in this situa-
tion and simply remove all of the calculi
as well as the gallbladder. If soft calculi
and sludge reappear in later years after
once having been completely removed,
then biliary-intestinal bypass or a sphinc-
teroplasty is indicated (Allen, Shapiro, and
Way).

Although primary stones may be
caused by bile stasis and the CBD may be
markedly enlarged, ampullary stenosts in these
cases 1s rare. Indeed, Saharia and colleagues
mentioned that in many of their operations
for primary stones, the ampulla was widely
patent despite the presence of a very large
CBD, which suggested that the stasis of
bile might be due to an “abnormal func-
tional dilation” of the duct. Only 1 in 30
of their patients had a significant ampullary
stenosis. It 1s difficult to comprehend how
sphincteroplasty will help most of the pa-
tients who suffer from primary CBD stones
but do not have ampullary stenosis.

Indications

Positive Indications

Chills, fever, and jaundice prior to op-
eration indicates that in over 90% of
cases CBD exploration will reveal cal-
culi.

Palpation of calculus in CBD
Acute suppurative cholangitis

Positive finding of calculus on routine
cystic duct cholangiography or preop-
erative ERCP, or percutaneous
transhepatic cholangiogram
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Relative Indications

Moderate elevation of the serum bili-
rubin (4-6 mg/dl), especially in the
presence of acute cholecystitis, is not
by itself a positive indication for cho-
ledochotomy since the ampulla of a
distended gallbladder may compress
the CBD, thereby producing jaundice
in the absence of choledocholithiasis.
In these cases, negative cholangiogra-
phy avoids the necessity for opening
the CBD, provided the films are of
proper quality.

Some surgeons feel that the presence
of a thick-walled, CBD with an exter-
nal diameter of over 1.6 cm requires
duct exploration even in the presence
of apparently normal cholangiogra-
phy, since small calculi may be ob-
scured in the radiography of a large
duct. If the contrast medium is prop-
erly diluted, one need not explore a
large duct if the cholangiogram is nor-
mal.

A recent history of acute pancreatitis
in the absence of alcoholism requires
either CBD exploration or a normal
cystic duct cholangiogram.

The presence of multiple small calculi
in the gallbladder by itself does not
constitute an indication for choledo-
chotomy, even if the cystic duct is
large in diameter. Adequate cholangi-
ography will detect calculi of a size
sufficient to require choledochotomy.
Although this may on occasion result
in overlooking a stone 1-2 mm in di-
ameter, this policy will also avoid the
performance of a large number of un-
necessary CBD explorations. A tiny
calculus will almost always spontane-
ously pass into the duodenum. On the
other hand, the addition of an unnec-
essary CBD exploration to a cholecys-
tectomy may increase the mortality
rate.

Failure of contrast medium to enter
the duodenum during preexploratory
cystic duct cholangiography requires
choledochotomy to rule out the pres-
ence of a stone at the ampulla.

Patients with biliary colic who have
no gallbladder stones at laparotomy re-
quire a cholangiogram because many
of these patients do have common bile
duct calculi.

Preoperative Care

Order a sonogram of the bile ducts and
pancreas as the initial diagnostic test in the
Jaundiced patient. If a CBD stone is dem-
onstrated, no further diagnostic studies are
indicated. If the sonogram shows dilated
bile ducts right down to the ampulla, but
no stones, then an endoscopic radio-
graphic cholangiopancreatogram (ERCP)
will help by providing a picture of the bili-
ary and pancreatic ducts as well as a biopsy
of any periampullary tumor. When the in-
trahepatic ducts are large on the sono-
gram, but not the CBD, then a percutane-
ous transhepatic cholangiogram (PTC) will
identify intrahepatic tumors of the bile
ducts and other unusual lesions. In the ab-
sence of the expertise to accomplish an ex-
cellent PTC or ERCP, good cystic duct
cholangiography and careful choledochos-
copy will generally accomplish the same
results. Whenever either PTC or ERCP is
to be performed, give the patient paren-
teral antibiotics before these procedures
to protect against the bacteremia that they
often induce.

Abnormalities of the serum pro-
thrombin should be corrected preopera-
tively with injections of vitamin K1 oxide.
When CBD exploration is planned, the pa-
tient should receive perioperative intrave-
nous antibiotics beginning 1 hour prior to
operation. In order to assure an adequate
antibacterial blood level, repeat the dose
in 3 hours, during the operation. We use
either cephazolin or a penicillin-aminogly-
coside combination.



Pitfalls and Danger Points

Injuring the bile ducts

Creating a false passage into the
duodenum when probing the CBD;
damaging the amupulla or pancreas;
inducing postoperative pancreatitis.

Perforating a periampullary duodenal
diverticulum

Sepsis
Failing to remove all of the biliary cal-
culi

Operative Strategy

Avoiding Postoperative Pancreatitis

With reference to the decision for or
against adding choledochotomy to simple
cholecystectomy, it should be noted that
the mortality rate at the author’s hospital
increased from 0.25% to about 2.5% when
a CBD exploration was added to a simple
cholecystectomy. Although many of these
deaths were due to sepsis accompanying
neglected choledocholithiasis in aged pa-
tients, we have witnessed fatalities after
negative CBD explorations on rare occa-
sions. These deaths were generally caused
by postoperative acute pancreatitis. Conse-
quently, all manipulations carried out in
the distal CBD and ampulla must be done
with great delicacy in order to avoid this
potentially fatal complication. Due to the
increased operative risk of choledochot-
omy, use routine cholangiography in order
to minimize the number of unnecessary
CBD explorations. When CBD exploration
1s necessary, execute the procedure with
meticulous care to avoid trauma to the am-
pulla or pancreas, which may induce pan-
creatitis.

CBD Perforations

Another serious and often fatal error is to
perforate the distal CBD and penetrate the
pancreas with an instrument such as the
metal Bakes dilator. When the surgeon ex-

Operative Strategy

periences any difficulty in negotiating the
ampulla with an instrument, duodenotomy
and direct exposure of the ampulla is pref-
erable to repeated blunt trauma from
above. Using either the olive-tip (Coudé)
woven or a 10F whistle-tip rubber catheter
rather than a metal dilator lessens the risk
of ampullary trauma and of postoperative
acute pancreatitis. Never employ forcible
dilatation of the sphincter of Oddi; this
procedure serves no useful purpose, and
the trauma to the ampulla not only in-
creases the risk of postoperative acute pan-
creatitis but also produces lacerations and
hematomas of the ampulla.

If an instrument has perforated the
distal CBD and the head of the pancreas,
this may be detected when the CBD is irri-
gated with saline by noting a leak of saline
from the posterior surface of the pancreas.
The perforation may also be detected by
cholangiography. This type of trauma,
which leads to a flow of bile directly into
the head of the pancreas, often causes a
fatal pancreatitis. For this reason, when
this complication is identified, divide the
CBD just above its entry into the pancre-
aticoduodenal sulcus; transfix the distal end
of the duct with a suture and anastomose
the proximal cut end of the CBD to a Roux-
Y segment of jejunum. When this proce-
dure 1s carried out, diverting the bile from
the traumatized pancreas may prove life-
saving.

If the CBD has been perforated at a
point proximal to the head of the pancreas,
suture the laceration with a 5-0 Vicryl su-
ture if the laceration 1s accessible. If the
laceration is-not accessible, simply insert
a large caliber T-tube into the CBD for
decompression proximal to the laceration.
Then place a closed-suction catheter drain
down to the region of the laceration.

Locating and Removing Biliary Calculi

In order to avoid overlooking biliary cal-
culi, 1t 1s important to perform a cystic duct
cholangiogram before exploring the CBD.
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Be sure that the X ray clearly shows both
the hepatic ducts and the distal CBD. If
the hepatic ducts cannot be seen because
the dye runs into duodenum, either admin-
ister morphine to induce spasm of the am-
pulla or open the CBD, insert an 8F Foley
catheter into the proximal CBD, and use
this device to obtain an X ray of the in-
trahepatic radicals.

Once the CBD has been opened, the
safest and most effective device for extract-
ing stones 1s the pituitary scoop with a
malleable handle. Available with various
size cups, this device can bend in the exact
direction required to pass through the
CBD down to the ampulla. By delicate ma-
neuvering, the surgeon can remove most
stones with the scoop. Also, it is often easy
to palpate a stone against this metallic in-
strument.

Always perform a Kocher maneuver
before exploring the CBD. This permits
the surgeon to place the fingers of his left
hand behind the ampullary region with the
thumb on top of the anterior wall of the
duodenum. In this fashion he can more
accurately direct the manipulation of the
instrument while he is palpating its distal
tip.

Other methods that are helpful in re-
trieving stones are the Randall stone for-
ceps, the Fogarty balloon, and thorough
saline irrigation. On rare occasions a Dor-
mia basket may retrieve a stone that is oth-
erwise inaccessible.

Choledochoscopy, which is discussed
below, is another excellent means of help-
ing to identify residual biliary calculi in the
operating room.

When the ampullary region contains
an impacted stone that cannot be removed
with minimal trauma by the usual methods,
there must be no hesitation to perform a sphincter-
oplasty for the purpose of extracting the stone un-
der direct vision. Otherwise, excessively
traumatizing the ampullary region may
cause a serious postoperative acute pan-
creatitis.

A completion cholangiogram through
the T-tube after the exploration has been
concluded is an essential part of the ma-
neuvers required to minimize the number
of stones overlooked at operation. Several
authors, notably White and Harrison, have
accumulated data supporting the use of
manometry and studies of the rate at which
saline flows through the CBD as two meth-
ods of identifying caculi and other patho-
logical obstructions to the CBD. Thus far,
we have had no experience with this tech-
nique.

It is important to use a T-tube that
1s size 16F or larger following choledocho-
lithotomy. Otherwise, the tract remaining
when the T-tube is removed may not be
large enough to admit the instruments re-
quired for removal of residual stones by
the technique of Burhenne. Since Bur-
henne’s method has a success rate of over
90%, 1t is important that the T-tube tract
be large enough to retrieve a stone that
has been left behind. Even small ducts will
admit a 16F T-tube if the tube is trimmed
by the technique described below (see Fig.
50-5).

Operative Technique—CBD
Exploration Simultaneous
with Cholecystectomy

Cholangiogram

If for some reason the cystic duct was not
a suitable route for cholangiography by the
technique described in Chap. 48, then per-
form this procedure by inserting a 21-
gauge scalp vein needle into the CBD. As-
pirate in order to confirm that the needle
1s in the duct lumen. Use a suture to fix
the needle to the CBD. Attach a 2-meter
length of sterile plastic tubing filled with
the proper contrast medium. The remain-
ing details of cholangiography are the
same as those described in Chap. 48.



Kocher Maneuver

After the gallbladder has been removed
and it i1s determined that a CBD explora-
tion 1s indicated, perform a Kocher maneu-
ver (see Figs 7-14, 7-15, and 7-16) by in-
asing the lateral peritoneal attachments
along the descending duodenum. Then in-
cise the layer of avascular fibrous tissue
that attaches the posterior duodenum to
Gerota’s fascia and to the foramen of Wins-
low. With the left index and the middle
fingers situated behind the pancreas and
duodenum and the thumb applied to the
anterior wall of the duodenum, palpate the
distal CBD and the ampulla. Pay speaal
attention to the ampullary region in order
not to overlook a small ampullary carci-
noma, which may often be felt as a hard
protrusion into the lumen from the back
wall of the duodenum.

Choledochotomy Incision

Incise the peritoneum overlying the CBD
in order to identify accurately the duct’s
anterior wall. Select an area for the cho-
ledochotomy preferably distal to the en-
trance of the cystic duct. Insert 2 guy su-
tures of 4-0 chromic catgut, one opposite
the other on the anterior wall of the duct.
If there are any obvious blood vessels lo-
cated 1n this area, either transfix them with
5-0 Vicryl suture-ligatures or apply careful
electrocoagulation. Use a No. 15 scalpel
blade to make a short incision in the ante-
rior wall of the CBD while the assistant
holds up the guy sutures. Then use a Potts
angled scissors to enlarge the incision in
both directions. Pay attention to the possi-
bility that the cystic duct may share a com-
mon wall with the CBD for a distance of
2 cm or more. If the incision 1s made in
the vicinity of this common wall, 1t is possi-
ble to open the cystic duct instead of the
CBD. This will produce considerable con-
fusion. It is even possible to make an inci-
sion along the common wall and not en-
counter the lumen of either the cystic duct
or the CBD and to expose the portal vein.

Operative Technique

If the anteromedial aspect of the CBD 1is
used for the choledochotomy incision, this
problem will be avoided.

Exploring the CBD

As soon as the CBD has been opened, take
a sample of the bile for a bacteriological
culture and make a Gram stain for prompt
identification of the bacteria that are fre-
quently present.

Using the left thumb and index finger,
milk down any possible stones from the
common hepatic duct into the choledochot-
omy incision. Perform the same maneuver
on the distal CBD. This maneuver will of-
ten deliver several calculi into the choledo-
chotomy.

Pass a pituitary scoop of the appropri-
ate size up into the right and the left main
hepatic ducts for the removal of any possi-
ble calcuh (Fig. 50-1). Then, with the left
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index finger placed behind the ampulla,
use the right hand to pass a pituitary scoop
down to the region of the ampulla and re-
move any calculi encountered in this ma-
neuver. It is helpful simultaneously to pal-
pate with the left index finger behind the
distal CBD while the scoop is being passed.
Avoid excessive trauma to the ampulla. A
Randall stone forceps (Fig. 50-2) may be
inserted into the CBD for the purpose of
removing stones, but we have not found
this instrument to be particularly valuable
as compared to the pituitary scoop. Follow-
ing these maneuvers, use a small straight
catheter to irrigate both the hepatic ducts
and the distal CBD with normal saline solu-
tion (Fig. 50-3).

Now try to pass a 10F olive-tip
(Coudé) catheter, preferably of the silk-
woven type, through the ampulla. Injecting
the catheter with saline will confirm its
presence in the duodenum if the saline en-
ters the duodenum without washing back
through the choledochotomy incision. If
the surgeon prefers to use the metal Bakes
dilators to determine the patency of the
ampulla, he should perform this maneuver
with great delicacy as it is easy to perforate
the distal CBD and to make a false passage
through the head of the pancreas. It is not
necessary to pass any instrument larger
than a No. 3 Bakes dilator through the am-
pulla. Some surgeons feel that if the No.
3 dilator cannot pass, this is diagnostic of
ampullary stenosis and is an indication for



sphincteroplasty. We do not agree with this
concept, as we explain in Chap. 53.

If there appears to be a calculus in
the distal end of the CBD and it is not
easily removed by means of the scoop, in-
sert a Fogarty biliary catheter down the
CBD into the duodenum. Blow up the bal-
loon; this will help identify the ampulla.
Gradually decompress the balloon as the
catheter is withdrawn. As soon as the bal-
loon is inside the CBD, reinflate it and
withdraw. This will occasionally remove a
stone that has been overlooked. Repeat the
same maneuver in the right and left hepatic
ducts. It is in the retrieval of the hepatic
duct stones that the Fogarty catheter has
its greatest usefulness.

Another maneuver that occasionally
will successfully remove a stone is to use
a 16F rubber catheter. Cut most of the
flared proximal end of the catheter off and
insert this end down the CBD to make con-
tact with the stone. Amputate the tip of
the catheter and attach a syringe to the
distal tip of the catheter; apply suction
while simultaneously withdrawing the cath-
eter. The suction sometimes traps the cal-
culus in the end of the catheter, after which
it is easily removed.

If an impacted stone in the distal CBD
cannot be removed in a nontraumatic fash-
1on by these various maneuvers, do not
hesitate to perform a sphincteroplasty, the
technique for which 1s described below
(Chap. 53). Sphincteroplasty is safer than
traumatizing the ampulla.

Choledochoscopy

An intregal part of the CBD exploration
is, we believe, choledochoscopy. This pro-
cedure can detect and retrieve stones or
detect and biopsy ductal tumors, in some
cases when all other methods have failed.
Of the instruments currently available for
endoscopy of the bile ducts, the rigid right-
angle choledochoscope manufactured by
Storz-Endoscopy, which contains a Hop-
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kins rod-lens system that is illuminated by
a fiberoptic channel, gives the best image
quality. It 1s simpler to operate and much
less expensive than the flexible fiberoptic
endoscopes. The Storz choledochoscope
shares with the flexible scopes the disad-
vantage that they require ethylene oxide
gas sterilization, which precludes repeated
utilization of the same scope on the same
day. Only the Wolf choledochoscope is al-
leged to withstand steam autoclaving with-
out damage. Flexible fiberoptic chole-
dochoscopes are manufactured by ACM,
Olympus, Fuji, and Machida. Although
these flexible instruments have a much
higher initial cost, more expensive upkeep,
shorter lifespan, much greater susceptibil-
ity to damage, and somewhat inferior opti-
cal properties, they do indeed have one
important advantage over the rigid scopes.
The flexible scope can be passed for
greater distances up along the hepatic radi-
cals for the extraction of an otherwise inac-
cessible stone in this location. Similarly,
the flexible scope can be passed right down
to the ampulla and in about one-third of
cases into the duodenum to rule out the
presence of stones in the distal ampulla.
Even if the scope does not enter the duode-
num, when it is passed down to the ampul-
lary orifice and the flow of saline enters
the duodenum without refluxing back up
into the CBD, this constitutes good evi-
dence that the distal duct 1s free of calculi.
The rigid scopes are not generally of suffi-
cient length to accomplish this mission.
Another area, in which the flexible scope
1s occasionally useful, 1s to extract retained
calculi via the T-tube tract subsequent to
CBD exploration.

Because of their lower cost and
greater durability, the rigid scopes have
been adopted more widely than have the
flexible, despite the handicap mentioned
above.

The honizontal arm of the Storz cho-
ledochoscope comes in two lengths: 40 mm
and 60 mm. The vertical limbs of both
models are i1dentical. The cross section of
the horizontal limb, which has to pass into
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the bile duct, is 5 by 3 mm, approximately
the diameter of a No. 5 Bakes dilator. If
the CBD will not admit a No. 5 dilator,
choledochoscopy by this technique is con-
traindicated.

The choledochoscope operates in a
liquid medium. This requires that a contin-
uous stream of sterile saline under pres-
sure be injected into the sidearm of the
scope. The saline will then flow into the
bile ducts. By crossing the two guy sutures
over the choledochotomy incision, the
CBD can be maintained in a state of disten-
sion by the flow of saline, providing opti-

mal visualization. If the CBD is large
enough, a metal instrument channel can
be attached to the choledochoscope.
Through this channel can be passed a flexi-
ble biopsy punch, a flexible forceps (7F
size), a Dormia stone basket, or a Fogarty
biliary catheter (5F caliber).

To use the choledochoscope, stand
on the left side of the patient. Make the
choledochotomy incision as far distal in the
CBD as possible. Insert the choledocho-
scope toward the hepatic duct (Fig. 50—4).
Initiate the flow of saline and cross over
the two guy sutures to reduce the loss of
saline from the choledochotomy incision.



Enclose the 1-liter bag of sterile saline in
a pressure pump (Fenwall) and use sterile
intravenous tubing to connect the bag of
saline to a 3-way stopcock. Insert the stop-
cock into the saline channel on the side
of the choledochoscope.

Pass the horizontal imb of the scope
up the common hepatic duct. Very soon
the bifurcation of the right and left ducts
will be seen. Occasionally the first branch
of the right main duct will open into the
bifurcation so that it resembles a trifurca-
tion. Generally the left duct appears to be
somewhat larger and easier to enter than
the right. By properly directing the scope,
it is possible to see into the orifices of many
of the secondary and tertiary ducts. With-
draw the scope until the bifurcation is
again seen and then pass the instrument
into the right main duct using the same
technique.

Before passing the scope down into
the distal CBD, be sure that the duodenum
has been completely Kocherized. By plac-
ing slight traction with the left hand on
the region of the ampulla, the surgeon will
help elongate and straighten the course of
the CBD. This 1s important because the
scope visualizes the duct with clear focus
to infinity. What the surgeon really wants
to learn from the choledochoscopy 1is
whether there are any residual calculi be-
tween the scope and the ampulla. This re-
quires an exact knowledge of the appear-
ance of the ampulla, which has been
described as an inverted cone with a small
orifice that opens and closes intermittently
to permit the passage of saline. However,
we have found that using these landmarks
as the only criterion for identifying the am-
pulla may lead to error. Occasionally, this
type of error will permit a stone in the dis-
tal CBD to go undetected. Consequently,
we believe there are only two positive
methods of idenufying the distal termina-
tion of the CBD. One is the passage of
the 60-mm choledochoscope through a
patulous ampulla (rarely possible). When
this step can be accomplished, if the
duodenum is inflated with saline, one can
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see quite clearly the duodenal mucosa that
1s markedly different from the smooth ep-
ithelium of the CBD. If the duodenum 1is
not filled with saline, the mucosa will not
be seen. If the scope does not pass into
the duodenum spontaneously, make no at-
tempt to pass it forcibly. A second method
of positively identifying the termination of
the CBD is to pass a Fogarty balloon cath-
eter alongside the choledochoscope into
the duodenum. Then inflate the balloon
and draw back on the catheter. By follow-
ing the catheter with a choledochoscope
down to the region of the balloon one can
be more certain that the entire CBD has
been visualized and that no residual calculi
remain in the CBD.

Occasionally, the view of the distal
CBD 1s impeded by what appear to be
shreds of either fibrin or ductal mucosa
that may hang as a partially obscuring cur-
tain across the lumen of the duct. Despite
some of these difficulties in interpreting
choledochoscopic observations, this proce-
dure does indeed detect stones that have
been missed by all other methods. In the
hands of an experienced observer, cho-
ledochoscopy is probably the most accu-
rate single method of detecting CBD
stones. Calculi are easily identified. It may
at first be confusing to find that a calculus
3 mm in diameter looks as big as a chunk
of coal through the magnifying lens sys-
tem. It is important to note that the Storz
type of choledochoscope achieves a clear
focus at distances from about 5 mm to in-
finity, and that any object within 0-5 mm
from the tip of the scope will not be in
focus.

If stones are seen, remove the cho-
ledochoscope and extract the stones by the
usual means. If this is not possible, reinsert
the choledochoscope and use a flexible alli-
gator forceps, the Fogarty catheter, or the
Dormia stone basket, all under the direct
visual control of the choledochoscope.
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If any lesion of the mucosa which is
suspicious of carcinoma is identified, insert
a flexible biopsy punch and obtain a sam-
ple. Sometimes an ampullary carcinoma
can be identified and biopsied in this man-
ner. Occasionally patients with ampullary
carcinoma will have a second carcinoma
in either the common or the hepatic duct.
Under direct visual control, accurate
biopsy 1s not difficult through the chole-
dochoscope.

Results reported by Berci, Shore,
Morgenstern, and Hamlin and by Nora,
Berci, Dorazzio, Kirschenbaum, and others
indicate that routine CBD exploration and
removal of calculi is accompanied by a 5%
incidence of retained stones and that, fol-
lowing choledochoscopy, the incidence of
residual stones can be reduced to 0-2%.

Using choledochoscopy routinely
during CBD exploration adds no more
than 10 minutes to the procedure and, in
our experience, does occasionally detect
a stone that has been missed by all other
modalities. Because it appears to be devoid
of dangerous complications, we have
adopted choledochoscopy as a part of rou-
tine CBD exploration. We have seen one
complication that was possibly related to
the saline flush under pressure during cho-
ledochoscopy, namely, a mild case of post-
operative pancreatitis. However, we have
no data to indicate that the incidence of
postoperative pancreatitis is indeed in-
creased by the use of choledochoscopy.

Sphincterotomy for Impacted Stones

Perform a complete Kocher maneuver
down to the third part of the duodenum
and insert a folded gauze pad behind the
duodenum and the head of the pancreas.
Pass a stiff catheter or a No. 4 Bakes dilator
mto the choledochotomy incision and
down to the distal CBD. Do not pass it
into the duodenum. By palpating the tip
of the catheter or the Bakes instrument
through the anterior wall of the duode-
num, ascertain the location of the ampulla.
Make a 4 cm incision in the lateral wall
of the duodenum opposite the ampulla. In-

sert small Richardson retractors to expose
the ampulla. Often the impacted stone is
not in the lumen of the CBD but partially
buried in the duct wall. This permits the
Bakes dilator to pass beyond the stone and
to distend the ampulla. If this is the case,
make a 10-mm incision with a scalpel
through the anterior wall of the ampulla
down to the metal instrument at 11 o’clock,
a location far away from the entrance of
the pancreatic duct. A 10 mm incision will
allow the dilator to enter the duodenum.
Remove the Bakes dilator through the cho-
ledochotomy incision, and explore the dis-
tal CBD through the sphincterotomy inci-
sion. Use the smallest size pituitary scoop.
Often the stone can be easily removed in
this fashion. If the papillotomy incision has
to be extended a significant distance to
provide adequate exposure, then a com-
plete sphincteroplasty should be under-
taken. This technique is described in Chap.
53. If the sphincterotomy is only 10 mm
in length, it is generally not necessary to
suture the mucosa of the CBD to that of
the duodenum. Rather, if there 1s no bleed-
ing, leave the papillotomy undisturbed af-
ter the impacted stone has been removed.
Repair the duodenotomy by the same tech-
nique as described following spinctero-
plasty (see Chap. 53). Then insert the T-
tube into the CBD incision.

Checking for Ampullary Stenosis

Before completing the CBD exploration,
the diameter of the ampulla of Vater may
be calibrated by passing either a catheter
or a Bakes dilator. If a 10F rubber catheter
passes through the ampulla, no further cal-
ibration is necessary. If this device is too
soft, use a Coudé olive-tip silk-woven cath-
eter, borrowed from the urologist. The
Coudé catheter is stiffer than rubber but
softer than metal. Unfortunately, these
catheters require gas sterilization, but they
are a safer means of examining the ampulla
than are Bakes dilators. If a 10F Coudé
catheter passes into the duodenum, the di-
agnosis of ampullary stenosis can be elimi-
nated. The presence of the catheter in the



duodenum can be confirmed by injecting
saline through the catheter. If the catheters
fail to pass, insert the left hand behind the
region of the ampulla and pass a No. 3
Bakes dilator gently through the ampulla.
Failure to pass through the ampulla with
ease is more often due to pushing the in-
strument in the wrong direction than to
ampullary stenosis. In the absence of ma-
lignancy, we have found it to be indeed
rare that we were unable to pass a catheter
or dilator through the ampulla using ma-
nipulation. If the preexploration cystic
duct cholangiogram showed dye passing
through the duodenum, then failing to
pass a 3-mm instrument through the am-
pulla 1s not by itself an indication for
sphincteroplasty or biliary-intestinal by-
pass. We are not convinced that ampullary
stenosis 18 a cause of clinical symptoms,
save for the exceptional patient.

In any case, never use excessive force
in passing these instruments because pene-
tration of the intrapancreatic portion of the
CBD may produce fatal complications, es-

Operative Technique

pecially if the damage is not recogmzed
during the operation.

Insertion of the T-Tube

Although it may be possible in some cases
to avoid draining the CBD following the
removal of stones, we believe that a T-tube
should routinely be inserted to decom-
press the CBD and also to facilitate a chol-
angiogram 7-8 days following surgery. Do
not use a silicone T-tube, as this substance
is nonreactive. Consequently, there may be
no well-organized tract from the CBD to
the outside. When the silicone tube is re-
moved, bile peritonitis will follow. Use a
16F rubber tube. If a smaller size 1s used,
it may not be possible to extract a residual
stone postoperatively through the T-tube
tract. A 16F tube can almost always be
used, even in a small CBD, if half the cir-
cumference is excised from the horizontal
limb as illustrated in Figs. 50-5a and 5b.
After nserting the T-tube, close the cho-
ledochotomy incision with a continuous
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5-0 atraumatic Vicryl suture (Fig. 50-6).
Make this closure snug around the T-tube
to avoid leakage during cholangiography.

Completion Cholangiogram

Eliminate the air in the long limb of the
T-tube by inserting the long cholangio-
gram catheter that was used for the cystic
duct cholangiogram down into the vertical
limb of the T-tube for its full distance.
Then, gradually inject the contrast me-
dium into this limb while simultaneously
removing the plastic catheter. This will fill
the vertical limb with contrast material and
displace the air. Then, attach the T-tube
directly to a long plastic connecting tube
that is in turn attached to a 30 ml syringe.

Elevate the left flank about 10 cm
above the horizontal operating table.
Stand behind a lead screen covered with
sterile sheets and perform the cholangio-
gram by injecting 4 ml of diluted contrast
medium for the first radiograph and an
equal amount for the second and third pic-

tures. We use a mixture of 1 part Conray
and 1 or 2 parts saline. The larger the duct,
the more dilute the solution.

If the contrast material has not en-
tered the duodenum, repeat the sequence
after 1 mg of nitroglycerine in 3 ml of water
has been instilled into the patient’s nose
by the anesthesiologist. If the contrast ma-
terial still does not enter the duodenum
but the X ray is otherwise negative, discon-
tinue the study. Severe sphincter spasm of-
ten follows ampullary instrumentation and
cannot be overcome during the completion
cholangiogram.

Drainage and Closure

Bring the T-tube out through a stab wound
near the anterior axillary line together with
a radiopaque latex drain. The stab wound
should be large enough to admit the sur-
geon’s fingertip. Suture the T-tube to the
skin, leaving enough slack between the
CBD and the abdominal wall to allow for
some abdominal distension.

Close the abdominal wall by the
Smead-Jones technique utilizing No. 1 PDS
by the technique described in Chap. 5.

Postoperative Care

Attach the T-tube to a sterile plastic
bag. Permit it to drain freely by gravity
until a cholangiogram is performed
through the T-tube in the X ray de-
partment on the 7th or 8th postopera-
tive day. Do not permit any contrast
material to be injected into the T-tube
under pressure since this may pro-
duce pancreatitis or bacteremia. In-
jection by gravity flow is preferable.
If the cholangiogram is negative and
shows free flow into the duodenum,
clamp the T-tube for the next few
days. Unclamp it if the patient experi-
ences any abdominal pain, nausea,
vomiting, shoulder pain, or leakage
of bile around the T-tube. Remove
the T-tube on the 10th to 14th post-



operative day. Although we generally
prefer to remove the tube on the 10th
postoperative day, we have indeed ex-
perienced a 1%-2% incidence of lo-
calized bile peritonitis because the T-
tube tract was not sufficiently well
walled off and thus permitted leakage
of bile into the peritoneal cavity. It
is possible that leaving the tube in for
a few more days may reduce the inci-
dence of this complication. White and
Harrison suggest that the T-tube be
withdrawn only sufficiently to be re-
moved from the CBD. They then per-
mit the tube to remain in place for
1-2 days with the T just outside the
bile duct so that 1t acts as a drain for
any possible bile leakage.

Following choledocholithotomy, con-
tinue antibiotics for at least 3 days,
depending on the nature of the Gram
stain, the bacteriological studies, and
the patient’s clinical response.

Continue nasogastric suction for 1-3
days, or until the patient shows evi-
dence of bowel activity.

Remove the latex drain 4-7 days fol-
lowing surgery unless there has been
significant bilious drainage.

Observe the patient carefully for the
possible development of a postopera-
tive acute pancreatitis by obtaining se-
rum amylase determinations every 2
days. If there is signmficant elevation,
continue nasogastric suction and in-
travenous fluids. Some patients with
postoperative acute pancreatitis do
not have pain or significant elevations
of the serum amylase, but they do
have intolerance for food with fre-
quent vomiting after nasogastric suc-
tion has been discontinued. In these
cases a sonogram showing an en-
larged pancreas is enough to confirm
the diagnosis. In general, do not feed
the patient following biliary tract sur-
gery if his serum amylase is signifi-
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cantly elevated or if there is any other
strong suspicion of acute pancreatitis;
for this complication may be serious.

Postoperative Complications

Bile Leak and Bile Peritonitis

T-Tube Displaced

The T-tube is fixed at two points: (1) the
CBD and (2) the point on the skin where
the T-tube is sutured in position. Enough
slack must be left in the long limb of the
T-tube between the CBD and the skin so
that an increase in abdominal distension
will not result in the tube being drawn out
of the CBD. Occasionally, the T-tube is
inadvertently partially withdrawn from the
CBD even before the abdominal incision
is closed. When bile leaks around the cho-
ledochotomy incision, bilious drainage will
be noted from the drain tract alongside
the T-tube. If this leak occurs during the
first few days following the operation, up-
per abdominal pain and tenderness may
appear, indicating bile peritonitis. While
a localized leak of bile 1s fairly well toler-
ated in the postoperative patient who has
adequate drainage, the spreading of bile
diffusely over a large part of the abdominal
cavity may produce a generalized bile peri-
tonitis if the bile is infected. Diffuse ab-
dominal tenderness generally demands im-
mediate laparotomy for replacement of the

T-tube.

Duct Injury

When a completion cholangiogram
through the T-tube has been accomplished
in the operating room, a major duct injury
will be apparent on the film. However, the
cholangiogram may not disclose an injury
to an accessory duct. If this becomes mani-
fest by the continuous drainage of small
to moderate amounts of bile along the
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drain tract and the cholangiogram is per-
sistently normal, remove the T-tube and
insert a small Foley catheter into the drain
tract. Perform a cholangiogram through
this catheter after the balloon has been in-
flated. Do this procedure 2 weeks following
surgery. The most frequently injured
anomalous bile duct i1s that which drains
the dorsal caudal segment of the right lobe.

Postoperative Acute Pancreatitis

Acute pancreatitis following choledocholi-
thotomy accounts for about half the post-
operative fatalities. It is often caused by
instrumental trauma to the ampullary re-
gion owing to excessive zeal either in dilat-
ing the ampulla or in extracting an im-
pacted stone. In the case of the impacted
stone, if it cannot be removed with ease
through the choledochotomy incision, ap-
proach it via a duodenotomy and papillo-
tomy. Treatment of acute pancreatitis calls
for prolonged nasogastric suction, fluid re-
placement, and respiratory support when
indicated. Antibiotics are probably also in-
dicated.

Frequent determination of the serum
amylase in patients following choledocho-
lithotomy is necessary because some pa-
tients with postoperative pancreatitis do
not complain of an unusual degree of pain.
Their only symptom may be abdominal
distension and vomiting, unless shock and
hypoxia supervene. The mortality rate fol-
lowing postoperative acute pancreatitis is
reported to be quite high, approaching
30%-50%. Total parenteral nutrition 1s in-
dicated because many of these patients re-
quire from 3-6 weeks of nasogastric suc-
tion before the amylase returns to normal,
at which time food may be given by mouth.
Premature feeding in these cases may
cause a severe and even fatal exacerbation.

Another cause of postoperative pan-
creatitis is the use of an indwelling catheter
or a long-armed T-tube, which transverses
the ampulla and tends to obstruct the ori-
fice of the pancreatic duct. No indwelling

tube should be permitted to remain in the
ampulla unless a sphincteroplasty has been
performed.

Increasing Jaundice

After choledocholithotomy in the jaun-
diced patient, it is common for the serum
bilirubin concentration to increase by 4-
6 mg/dl in the first postoperative week.
This does not mean that the patient neces-
sarily has a CBD obstruction. Rather, the
imposition of major surgery and anesthesia
upon the liver, already damaged by a pe-
riod of duct obstruction, temporarily ag-
gravates the hepatic dysfunction. By the
10th-12th postoperative day, the bilirubin
will have peaked and have started on its
way down toward normal, unless the pa-
tient does indeed have another cause for
his postoperative jaundice. This may be a
halothane hepatitis, a blood clot, or an
overlooked carcinoma in the main hepatic
duct. Obstruction of the distal CBD by a
retained stone will not produce postopera-
tive jaundice if the T-tube is functioning
properly. Obtain a routine cholangiogram
through the T-tube by the 10th postopera-
tive day. This will clarify the cause of per-
sistent jaundice.

Hemorrhage

Intra-Abdominal Hemorrhage
Intra-abdominal hemorrage is often mani-
fested by red blood coming through the
drain tract. If this 1s not accompanied by
any systemic symptoms or abdominal
signs, one may suspect that the bleeding
arises from a blood vessel in the skin or
the abdominal wound. Bleeding of sufh-
cient magnitude to require one or more
blood transfusions invariably originates
from the operative area. The cause may
be a defective ligature on the cystic artery
or oozing from the liver or from some
other intra-abdominal blood vessel. These
patients require prompt reexploration
through the same incision, complete evac-
uation of the blood clots, and identification
of the bleeding point.



Hemobilia

Bleeding through the T-tube indicates he-
mobilia. This may arise from intrahepatic
trauma during attempts to extract an in-
trahepatic calculus. Generally, expectant
therapy 1s sufficient if any vitamin K defi-
ciency has been corrected preoperatively.
In case of persistent hemobilia, perform
both a T-tube cholangiogram and a hepatic
arteriogram as 1atrogenic trauma to a spe-
cific branch of the hepatic artery during
the hepatic duct exploration may be the
source of bleeding. This type of complica-
tion occurred 1n less than 1 in 1,000 cases
of CBD exploration (White and Harrison).
Treatment consists of ligating the proper
branch of hepatic artery, as identified on
the arteriogram, or of occluding the vessel
by transcatheter embolization in the angi-
ography suite.

The Residual CBD Stone

Early Postoperative Treatment

Most often a residual CBD stone will be
detected when the postoperative T-tube
cholangiogram is performed. When this
study 1s read as positive for calculi by the
radiologist, carefully review the films. Re-
quest a repeat study to rule out the possi-
bility that the shadow may be due to an
air bubble. Shadows that are odd in shape
may not be calculi but may be due to re-
sidual blood clot or debris. There is no
necessity for early operative intervention
aimed at removing a residual CBD stone,
so long as the T-tube is draining well. This
1s true because the nonoperative methods
of extracting calculi are extremely effective
and have a low complication rate. Also,
some of the radiographic shadows, inter-
preted as calculi, may indeed be artifacts
that will disappear without treatment.

If the radiographic evidence is con-
vincing and a stone less than 1 cm in diam-
eter is seen in the lower portion of the
CBD, an attempt at a saline flush with or

Postoperative Complications

without heparin solution may be indicated,
if tolerated by the patient. This i1s per-
formed not before the 12th postoperative
day. Infuse 1,000 ml of normal saline with
5,000 units of heparin through the T-tube
over a 24-hour period, provided this does
not produce excessive pain. If the calculus
completely obstructs the distal CBD, this
technique is contraindicated. Repeat this
therapy every day for 4-5 days if tolerated.
Then repeat the cholangiogram. If the ra-
diographic appearance of the stone shows
reduction in size, repeat the series of saline
flushes again the following week. Other-
wise, send the patient home with the T-
tube in place. If the stone is not obstructing
and the patient tolerates clamping of the
T-tube, keep the tube clamped. Prescribe
a choleretic like Decholin in order to dilute
the bile. Otherwise, have the patient inject
30-60 ml of sterile saline into the T-tube
daily. Ask the patient to return to the hos-
pital about 6 weeks following operation.

Subsequent Postoperative Treatment

When the patient returns for examination
6 weeks after the operation, repeat the T-
tube cholangiogram in order to confirm
the persistence of the residual stone, since
in a number of cases there may be spon-
taneous passage of the calculus into
the duodenum. The simplest and safest
method of extracting residual calculi is that
described by Burhenne. In this method,
1t 1s necessary that the long arm of the T-
tube be at least the size of a 14F-16F cath-
eter. After the cholangiogram is completed
and does indeed confirm the presence of
stones, remove the T-tube and insert a
flexible catheter that can be manipulated,
like the one available from Medi-Tech.
With a continuous flow of contrast medium
through the catheter, insert the device
down the T-tube tract until the CBD has
been entered. Then, directing the tip of
the catheter toward the calculus, insert a
Dormia stone basket device through the
Medi-Tech catheter. Under fluoroscopic
control, trap the stone in the stone basket
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and withdraw the basket, the stone, and
the catheter through the T-tube tract. Ex-
perienced radiologists, like Burhenne,
have reported a success rate better than
90% with this technique. If the stone is
quite large, it may not fit into the T-tube
tract. However, really large stones are not
commonly left behind by competent sur-
geons. For this reason, almost all residual
stones can be removed by this technique.
It is even possible to cannulate the right
and left hepatic ducts to remove stones.

Another method of accomplishing the
same end 1s to pass a flexible fiberoptic
choledochoscope into the CBD via the T-
tube tract.

If these methods have failed, endo-
scopic papillotomy by ERCP technique
should be tried if an expert is available. Expe-
rienced endoscopists have reported per-
forming ERCP-papillotomy and extraction
of retained stones with 1%-2% mortality.
If expertise with this technique is not avail-
able, a stone that is blocking the flow of
bile to the CBD will require relaparotomy
and choledochotomy for removal. A CBD
stone that is not symptomatic when the T-
tube is clamped presents a more difficult
problem. Some surgeons may elect to re-
move the T-tube, continue to observe the
patient, and reserve reoperation for those
patients who later become symptomatic.
Alternatively, it may well be argued that
it is safer to perform an elective operation
for removal of the stone rather than an
urgent procedure in the presence of
cholangitis. In most cases elective cho-
ledocholithotomy is indicated (see Chap.
51).
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Concept: When to Perform

Other Operations on the
Common Bile Duct (CBD)

Operations for Retained or
Recurrent CBD Stones

Choice of Operative Procedure

When stones are found in the bile ducts
long after the first CBD operation has been
done, the T-tube tract is healed and Bur-
henne’s method of retrieval cannot be
applhied. The options then available to
the surgeon are: endoscopic radiographic
cholangiopancreatogram  (ERCP)-papil-
lotomy, transabdominal choledocholithot-
omy, biliary-intestinal bypass, or sphinc-
teroplasty. The pros and cons of these
procedures are discussed below.

ERCP-Papillotomy

Experienced operators have reported per-
forming a large number of ERCP-papil-
lotomies with a mortality rate of 1.5%
(Reiter, Bayer, Mennicken, and Manegold).
With increasing experience, this rate may
undergo further improvement. Conse-
quently, if an expert with this technique
is available, this may well be the procedure
of choice especially in the poor-risk pa-
tient. In patients, who have previously un-
dergone Billroth II gastrectomy or who
have unusually large calculi (over 2.5 cm
in diameter), ERCP-papillotomy is con-
traindicated. ERCP-papillotomy has, on
occasion, provided a brilliant solution to
the problem of a recurrent CBD stone in
the patient with disabling cardiac disease.
However, when the ERCP-papillotomy is
performed by an endoscopist lacking ex-
perience and expertise, the results may be
disastrous, just as one may expect disas-

trous results when a secondary choledo-
cholithotomy 1s performed by a poorly
trained surgeon. Whether the ERCP-papil-
lotomy performed by an expert is superior
to secondary choledocholithotomy also
performed by an expert is a question that
cannot be answered with precision at this
time because of inadequate data. Because
most hospitals around the world have not
yet developed real expertise with the
ERCP-papillotomy, laparotomy and cho-
ledocholithotomy are the treatment of
choice in most cases for recurrent or resi-
dual calculi. The poor-risk patient, how-
ever, should be referred to a center where
expertise in ERCP-papillotomy is available.

Laparotomy for Secondary
Choledocholithotomy; Bypass;
Sphincteroplasty

Reexploring the CBD for residual stones
during the first month following primary
choledocholithotomy has a mortality rate
of 10.7%, according to Bergdahl and
Holmlund. Relaparotomy for retained
stones is rarely indicated during the first
4-6 weeks after the primary operation for
several reasons. First, small stones often
pass spontaneously. Second, by using
Burhenne’s method, one can extract 80%-—
90% of the stones through the T-tube tract
if the T-tube 1s 14-16F or larger in size.
Third, relaparotomy is safer when it is per-
formed after a delay of 4-6 weeks. In our
experience, a secondary choledocholithot-
omy performed after the 6th week 1s not
more dangerous than an elective primary
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choledocholithotomy. Girard and Legros
confirm this observation. There should be
no hesitation about operating to remove
stones from the CBD, once they have been
detected either by sonogram, intravenous
cholangiogram, PTC, or ERCP, especially
if the stones produce symptoms. In the
good-risk patient, the operation for re-
moval of the stones should be performed
even if the patient is nonsymptomatic, un-
less the stone is so small (less than 1.0
cm) that it is likely to pass spontaneously.

The major controversy in this area
centers about the question whether a bili-
ary-intestinal bypass or a sphincteroplasty
should be added to the choledocholith-
otomy procedure.

When to Perform Bypass or
Sphincteroplasty for Secondary
Choledocholithiasis

There is a wide variety of opinion concern-
ing when a biliary-intestinal bypass or
sphincteroplasty should be performed in
patients with common duct stones. For in-
stance, Schein and Gliedman advocate do-
ing a choledochoduodenostomy whenever
a CBD is encountred thatis 1.4 cm or more
in diameter during the performance of ei-
ther a primary or a secondary choledocho-
lithotomy. They also routinely perform a
choledochoduodenostomy whenever they
open a CBD for retained or recurrent
stones or when a patient suffers from am-
pullary stenosis. Their operative mortality
rate is 3.2%.

In a study of 126 consecutive CBD
explorations, Madden diagnosed the pres-
ence of “primary” CBD stones in 60% of
the cases and performed a choledochoduo-
denostomy in each to prevent recurrence.

Jones advocates sphincteroplasty dur-
ing a primary CBD operation:

when one encounters impacted distal common
duct stones, stenosis of Papilla (defined as in-
ability to pass a 3-mm dilator or catheter from
above or below and from either side of the table),
benign stricture of the distal duct (e.g., from
pancreatitis), irremovable hepatic duct stones,
ductal mud, sludge, or stasis stones pathogno-

monic of chronic intermittent distal ductal ob-
struction, and multiple ductal calculi by which
15 meant a sufficient number of stones present
to make complete clearing of the ducts doubtful
. . . When operating for residual stones, sphinc-
teroplasty is indicated when the stones are of
the stasis type with mud and sludge present in
the bile, and when any of the indications de-
scribed under primary duct exploration are pres-
ent. Sphincteroplasty is not advised at primary
or secondary choledocholithotomy when the cal-
cult appear to be of gallbladder origin, the bile
is clear, only a few large calculi are present,
the papilla is 3 mm in diameter or larger, cho-
ledochodoscopy shows a clear duct, and the com-
pletion cholangiogram is normal. [Emphasis
1s ours.]

In a series of 312 patients undergoing
sphincteroplasty, Jones encountered a
mortality rate of 0.96%. This enviably low
mortality rate unfortunately will not be du-
plicated by less-experienced surgeons.

We are in general agreement with the
above quotation from Jones’s paper. How-
ever, together with Longmire, and with
White and Harrison, we do not believe that
the failure to pass a 3 mm catheter or dila-
tor through the ampulla constitutes proof
of a diseased ampulla or, by itself, an indi-
cation for bypass or sphincteroplasty. We
also disagree with Jones on several other
points. When a duodenotomy is required
to remove a stone impacted in the ampulla,
a simple sphincterotomy about 8-10 mm
long will usually release the stone without
the necessity of a longer incision in the
sphincter of Oddi, the exposure of the duct
of Wirsung, or the choledochoduodenal
suturing that are required when a long
sphincteroplasty is performed. Cases of
multiple ductal calculi in which a skilled
surgeon is unable to clear the ducts com-
pletely with the aid of choledochoscopy
and cholangiography are rare. Conse-
quently, the percentage of patients under-
going either primary or secondary choled-
ocholithotomy who will require a bypass
or a sphincteroplasty is quite low.



In cases of “primary” CBD stones or
sludge, encountered at secondary choledo-
cholithotomy, Saharia, Zuidema, and Cam-
eron found that 82% of their patients who
underwent simple choledocholithotomy with-
out any additional bypass or sphinctero-
plasty did well during a followup period
that averaged 4 years and 9 months.

There is no data to substantiate the
policy advocated by Schein and Gliedman
that a choledochoduodenal bypass be per-
formed for every patient who has a large
CBD or who has a retained or recurrent
CBD stone. The fact that these patients
did well during their brief period of post-
operative followup observation does not
constitute proof that they needed the cho-
ledochoduodenostomy in the first place.
No prospective study comparing simple
choledocholithotomy with bypass proce-
dures has been reported. It 1s for this rea-
son that this controversy continues.

We perform a bypass or a sphinctero-
plasty when we believe that we have not
cleared the bile ducts of all stones; after
one or two previous choledocholithotomy
operations for multiple “‘primary” type
CBD stones; and when there is an obstruc-
tion of the distal CBD because of a stricture
or obstruction of the distal 3-4 cm of the
CBD by chronic pancreatitis. Apart from
the few exceptions described above, sec-
ondary choledocholithotomy followed by
negative choledochoscopy and cholangiog-
raphy, will give results equal to or better
than those following bypass procedures or
sphincteroplasty, and without the in-
creased risk that these procedures will add
to a simple choledocholithotomy when
they are executed by surgeons who have
not performed 100 (Schein and Gliedman),
175 (Degenshein), 138 (Partington), or
312 (Jones) operations. The postoperative
mortality rates for choledochoduodenos-
tomy have been reported to be 3.2%
(Schein and Gliedman), 3.2% (Degen-
shein), 3.0% (average of 10 reports sum-
marized by Thomas, Nicholson, and
Owen), and 7.8% (Kraus and Wilson). For

Operations for Retained or Recurrent CBD Stones

sphincteroplasty, the mortality rates have
been 0.96% (Jones), 2.9% (Partington),
and 4.6% (average of 10 reports by Tho-
mas and colleagues). Choledochoduode-
nostomy and sphincteroplasty are proce-
dures that add to the operative risk; they
should be employed only for serious indi-
cations.

A more realistic appraisal of the mor-
tality following sphincteroplasty and cho-
ledochoduodenostomy may perhaps be
obtained by Hutchinson’s review of 100
consecutive cases requiring duodenotomy
by various staff members at the Swedish
Hospital in Seattle. Ninety-three of these
cases included either sphincterotomy or
sphincteroplasty, often together with cho-
ledocholithotomy. Of these 93 patients, 6
(or 6.4%) died of complications directly
related to the surgery. Three patients died
of pancreatic and duodenal fistula: one
from sepsis with cholangitis; one from he-
patic necrosis (sepsis); and one from necro-
tising pancreatitis. Four other patients suf-
fered from a postoperative duodenal fistula
following sphincterotomy, but survived.
There were two additional postoperative
deaths in this series; they followed cho-
ledochoduodenostomy and were caused by
pancreatic and biliary fistulas and sepsis.

In reviewing 100 contemporaneous
cases of cholecystectomy and CBD explo-
ration from the same hospital, Hutchinson
found a 4% mortality, but all four of these
patents were in their 9th decade of life
and died of causes not directly related to
the biliary tract or pancreas. These causes
included general debility, pulmonary em-
bolus, polycystic kidneys with perirenal ab-
scess, and myocardial insufficiency. Two
hundred fifty patients underwent cholecys-
tectomy at the same institution with no
deaths and only four complications, while
100 patients undergoing gastric resection
encountered no fatalities and only 8%
complications. All patients with neoplastic
diseases were excluded from Hutchinson’s
study. One can conclude from this data
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that opening the duodenum, either for sur-
gery on the sphincter or choledochoduo-
denostomy, appears to be more hazardous
than is generally appreciated. The duode-
num and the sphincter of Oddi must be
treated with great respect and the most me-
ticulous surgical technique.

Operations for Noncalculous
Biliary Tract Disease

Ampullary Stenosis

Papillitis or fibrosis of the papilla of Vater,
with concomitant stenosis of the pancreatic
duct orifice, as an important cause of ab-
dominal symptoms is a concept that was
emphasized by Nardi and Acosta. The clin-
ical signs and symptoms caused by the
ampullary stenosis were said to include
postcholecystectomy  pain,  recurrent
pancreatitis, jaundice, enlargement and
thickening of the CBD, and liver dysfunc-
tion. These authors claimed that histologi-
cal examination of tissue removed from the
papilla by operative biopsy proved the
presence of inflammation or fibrosis in
these patients. Confirmation of the diagno-
sis of ampullary stenosis was obtained by
operative cholangiography or the inability
to pass a No. 3 Bakes dilator through the
ampulla, or both. We agree with Longmire
and with White and Harrison “‘that passage
of dilators at operation to determine the
presence of sphincter stenosis is an unreli-
able indicator.” On the basis of cholangio-
graphic studies, the only finding that sug-
gests a diagnosis of ampullary stenosis is
a large CBD in the absence of any other
organic obstruction.

Concerning recurrent pancreatitis,
White (1973) pointed out that sphinctero-
plasty appears to be of no value in the treat-
ment of alcoholic pancreatitis. There are
rare instances of recurrent pancreatitis be-
ing caused by stenosis of the orifice of the
duct of Wirsung. This diagnosis can be
made on the basis of either an ERCP or

an operative pancreatogram demonstrat-
ing a dilatation of the pancreatic duct be-
ginning right at the orifice of the duct of
Wirsung. In this case, a sphincteroplasty
of the ampulla of Vater as well as a sphinc-
teroplasty of the orifice of Wirsung’s duct
may be helpful (Bartlett and Nardi; Moody,
Berenson, and McCloskey).

In patients suffering postcholecystec-
tomy pain, recommended operative reme-
dies have included relaparotomy for exci-
ston of cystic duct remnants or neuromata
of the cystic duct stump, papillotomy for
biliary dyskinesia, as well as a host of other
procedures. It is extremely important to
recognize that many patients classified as
“postcholecystectomy syndrome” in real-
ity are experiencing pain on the basis of
some emotional disorder. Often the initial
cholecystectomy was not performed for
biliary calculi but for the complaints of epi-
gastric discomfort and flatulence. Careful
questioning will frequently disclose very
little difference between the symptoms la-
beled as “postcholecystectomy syndrome”
and those symptoms of which the patient
complained prior to the initial cholecystec-
tomy. Longmire stated, ‘“‘stenosis of the
sphincter of Oddi without demonstable
common duct stones or debris 1s a rare
cause of recurrent episodic upper abdomi-
nal pain with limited specific physical find-
ings.”

Schein felt that the diagnosis of am-
pullary stenosis could be made with the
following criteria:

1) Dilated and thickened CBD

2) Delay of more than 90 minutes in the
emptying of the CBD following intrave-
nous cholangiography

3) Elevation of intraductal pressure on
CBD manometry

4) Difhiculty in passing a No. 3 Bakes dila-
tor through the ampulla



Some of these criteria, such as eleva-
tion of the manometric pressure in the
CBD and difficulty in passing a No. 3 dila-
tor can both occur in patients who are de-
void of symptoms. This discrepancy raises
some question about the relability of
Schein’s criteria in predicting whether
sphincteroplasty is indicated.

At the present time it appears that
symptomatic ampullary stenosis is a rare
disease that 1s difficult to diagnose with ac-
curacy. Patients who have a dilated CBD,
in the absence of any apparent additional
etiology, and pain accompanied by some
elevation of the serum bilirubin or liver
enzymes may be benefited by sphinctero-
plasty. The likelihood of successful results
following sphincteroplasty is enhanced if
the patient also suffers from biliary sludge
or primary stones. Otherwise, ““sphinctero-
plasty is a procedure with potentially seri-
ous risk that should be used with the ut-
most discrimination and care” (Longmire).

Recently, Nardi, Michelassi, and Zan-
nini reported a study of 85 cases of trans-
duodenal sphincteroplasty with Wirsung
ductoplasty (see Fig. 53-5) with a followup
of 1-25 years. Overall, 50% of the patients
experienced a successful long-term result.
These authors perform the morphine-
prostigmin test as follows: 10 mg of mor-
phine and 1 mg of prostigmin methylsul-
fate are injected intramuscularly. Serum
amylase and lipase levels are measured 1,
2, and 4 hours later. The test is considered
positive only if enzyme levels rise to three
times normal or higher. Sphincteroplasty-
ductoplasty has relieved symptoms in 28%
of patients when the test is negative. A pos-
itive morphine-prostigmin test predicts
good long-term results, especially in pa-
tients who have never had previous abdom-
inal surgery and who do not suffer from
alcoholism, narcotic abuse, or diarrhea.
This report suggests that there is indeed
a small cohort of patients who have recur-
rent severe abdominal pain secondary to
recurrent acute pancreatitis caused by par-
tial obstruction of Wirsung’s duct and who
may benefit from a ductoplasty.

Operations for Noncalculous Biliary Tract Disease

CBD Obstruction Due to Periductal
Chronic Pancreatic Fibrosis

An uncommon cause of obstruction to the
distal 3-5 cm of the CBD is a chronic pan-
creatitis that produces periductal fibrosis
and a long stricture-like condition of the
distal duct. The degree of obstruction may
sometimes be complete. Surgery for this
condition requires a biliary-intestinal by-
pass, as sphincteroplasty is contraindicated
in this situation because the length of the
constriction is greater than one can encom-
pass with sphincteroplasty. Whether this
bypass should consist of a choledochoduo-
denostomy or a Roux-Y choledochojeju-
nostomy 1s discussed below.

CBD Obstruction Due to Inoperable
Carcinoma of Pancreas

In many hospitals the standard operation
aimed at relieving jaundice in an inopera-
ble carcinoma of the pancreas is a side-
to-side cholecystojejunostomy or cholecys-
toduodenostomy (Dayton, Traverso, and
Longmire). There are two drawbacks to
these operations. One is the fact that the
pancreatic carcinoma sometimes grows up
along the wall of the CBD and occludes
the cystic duct within a matter of a few
weeks or months. This causes recurrence
of the patient’s jaundice and requires a sec-
ond procedure for palliation. A second
drawback is the fact that a leak from either
a cholecystoduodenostomy or a side-to-
side cholecystojejunostomy constitutes a
serious complication with a significant
mortality rate.

On the other hand, if a Roux-Y anas-
tomosis is made between the jejunum and
the anterior wall of the dilated hepatic duct
in these cases, leakage from this anastomo-
sis would consist of pure bile. In the pres-
ence of any type of external drainage, this
type of leak 1s harmless. The argument that
the Roux-Y technique, which requires a
second jejunojejunal anastomosis, is more
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time consuming can be answered by con-
structing the jejunojejunostomy with a sta-
pling device. This method takes only 2-3
minutes (see Chap. 55).

Biliary-Intestinal Bypass versus
Sphincteroplasty

Once 1t has been decided that a patient
requires some type of bypass procedure
or sphincteroplasty for such conditions as
recurrent stasis stones of the CBD or am-
pullary stenosis, which procedure should
be chosen? Sphincteroplasty is indicated
for patients who require septectomy for
stenosis of Wirsung’s duct and for patients
with ampullary stenosis, especially if the
CBD is less than 1.5 cm in diameter.
Sphincteroplasty 1s contraindicated in the
presence of some periampullary diverticula
of the duodenum, a lengthy stenosis of the
distal CBD secondary to pancreatic fibro-
sis, and Caroli’s cholangiohepatitis.

The bypass is preferred by many sur-
geons in the elderly, poor-risk patient be-
cause it can be accomplished with greater
speed and perhaps with a reduced risk of
postoperative pancreatitis. If for some rea-
son, an exploratory duodenotomy has al-

ready been performed, it may be difficult
to construct a proper choledochoduodenal
anastomosis since the duodenotomy is
likely to be in an unfavorable location for
this type of anastomosis. In these cases,
perform either a sphincteroplasty or close
the duodenotomy and create a choledo-
chojejunal Roux-Y bypass.

A summary of the pros and cons of
each procedure may be seen in Table 51-1.

Concept:
Choledochoduodenostomy
versus Roux-Y
Choledochojejunostomy

A proper choledochoduodenal anastomo-
sis should be made about 2.5 cm in length
so that any food material that passes into
the CBD will easily pass back out again.
If the surgeon aims at a 2.5 cm anastomo-
sis, cholangitis secondary to intermittent
obstruction by food particles will be un-
common. A proper anastomosis requires
that the diameter of the CBD be at least
1.5 cm (Kraus and Wilson). When a patient

Table 51-1 Relative Indications for Sphincteroplasty or

Biliary-Intestinal Bypass

Sphincteroplasty

Biliary-Intestinal

Bypass

CBD diam. <1.5 cm Preferred

CBD diam. >2.5 cm Yes

Peniampullary diverticulum No

Poor-nisk patient No

Stenosis of Wirsung’s duct Yes
or Vater’s papilla

Long stricture of CBD No
(chronic pancreatitis)

Exploratory duodenotomy Preferred
already made

Caroli’s cholangiohepatits, No
hepatic duct stones

Carcinoma, head of pancreas, No
inoperable

Surgeon lacks experience with Possible

sphincteroplasty

Yes, if Roux-Y
Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Preferred




Concept: Choledochoduodenostomy versus Roux-Y Choledochojejunostomy

has a CBD whose diameter is less than 1.5
cm, either a Roux-Y choledochojejunos-
tomy or sphincteroplasty is indicated. In-
flammation of the duodenal wall is another
relative contraindication to choledocho-
duodenostomy, as is fibrosis of the duode-
nal wall of sufficient severity to make ap-
proximation of the CBD and duodenum
difficult to achieve. Leakage from the cho-
ledochoduodenostomy produces a high
mortality rate. The mortality rate of cho-
ledochoduodenostomy (3%) 1s higher than
that of the Roux-Y anastomosis. Bismuth,
Franco, Corlette, and Hepp reported no
hospital deaths following 123 consecutive
Roux-Y hepaticojejunostomies.

Another drawback of the choledocho-
duodenostomy is the possibility of the
“sump” syndrome being caused by food
particles or calculi lodging in the CBD dis-
tal to the anastomosis. Although this com-
plication was frequently observed endo-
scopically by Akiyama, Ikezawa, and
Kameya, it is said to produce adverse symp-
toms in only a small percentage of cases.
(In reviewing a number of reports concern-
ing choledochoduodenostomy, we find
that the authors of these reports do not
make it clear whether or not they actually
observed a high percentage of patients for
a period of 5-10 years.) With the Roux-Y
anastomosis, there is no opportunity for
food to enter the bile duct.

Although the Roux-Y biliary-jejunal
anastomosis 1s safer, most enthusiasists of
the choledochoduodenostomy operation
reject the Roux-Y operation in poor-risk
patients because the second anastomosis
(Jejunojejunostomy) requires a longer op-
erating time. If the Roux-Y jejunojejunos-
tomy is performed by a stapling tech-
nique, the added operating time will oc-
cupy only a few minutes. The Roux-Y
procedure has virtually no anastomatic fail-
ures and 1s indeed a good choice for the
poor-risk elderly patient. We have found
it to be particularly useful in bypassing in-
operable carcinomas of the head of the

pancreas. In these patients we perform a
side-to-end sutured hepaticojejunostomy
between the side of common hepatic duct
and the end of the jejunum. We also per-
form a stapled side-to-side antecolonic gas-
trojejunostomy, and an end-to-side stapled
Roux-Y jejunojejunostomy.

Of 52 patients with advanced pan-
creatic carcinoma treated in this fashion,
we have had no anastomatic failures and
one postoperative death. The fatality was
not related to the operation.

It is more important in the elderly,
depleted patient to avoid a serious anasto-
motic complication than to worry about a
few minutes of additional operating time,
provided that competent physiological
support is available from the anesthesiolo-
gist.

One complication that may follow the
diversion of bile into the jejunum is the
development of peptic ulcer in the duode-
num. This occurred in only 2% of the pa-
tients studied by Bismuth and colleagues
over a mean followup of 5.5 years. Never-
theless, patients having a Roux-Y anasto-
mosis should be made aware of the pre-
senting symptoms of duodenal ulcer. The
history of peptic ulcer diathesis may consti-
tute a relative contraindication to perform-
ing a Roux-Y choledochojejunostomy.

Following resection of bile duct stric-
tures, reconstruction by a Roux-Y hepati-
cojejunostomy is preferable to hepaticduo-
denostomy because it eliminates the
possibility of food regurgitating into the
anastomosis and causing cholangitis.
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Table 51-2 Relative Indications for Choledochoduodenostomy or

Roux-Y Choledochojejunostomy

Choledocho- Roux-Y
duodenostomy Choledochojejunostomy
CBD diam. <1.5 cm No Yes
CBD diam. >1.5 cm Yes Yes
Duodenal inflammation No Yes
Fibrosis of duodenum and/or CBD No Yes
Active duodenal ulcer Yes No
Carcinoma, head of pancreas, No Yes
inoperable
Poor-risk patient Yes Yes
Caroli’s cholangiohepatits, Yes Preferred
hepatic duct stones
CBD stricture Yes Preferred

A summary of the relative indications
for choledochoduodenostomy and the
Roux-Y operation are listed in Table
51-2.
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Secondary Choledocholithotomy

Indications

Retained or recurrent common bile duct
(CBD) stones (See also Chap. 51.)

Preoperative Care

When patients present with the classical
signs of biliary colic, chills, fever, and
Jaundice, no special diagnostic studies may
be necessary prior to surgery since the di-
agnosis of choledocholithiasis would be
obvious in such cases.

Patients who do not present with
these classical symptoms, should undergo
sonography. If the bile ducts are dilated
and stones are identified by the sonogram,
proceed with surgery. If the ducts are di-
lated and no stones are identified in the
common duct, an endoscopic radiographic
cholangiopancreatogram (ERCP) or a per-
cutaneous transhepatic cholangiogram
(PTC) will be necessary to clarify the diag-
nosis. Intravenous cholangiography, once
the mainstay among diagnostic procedures
for the study of the CBD in the nonjaun-
diced patient, has fallen into disfavor be-
cause 1t 1s frequently inaccurate or incon-
clusive and is responsible for a 40% inci-
dence of false negative reports in cho-
ledocholithiasis.

Additional preoperative preparation
includes the restoration of the patient’s
normal prothrombin activity with vitamin
K as well as the remaining routine mea-
sures to prepare a patient for major sur-
gery.

Perioperative antibiotics are indi-
cated.

Pitfalls and Danger Points

Trauma to adherent duodenum, co-
lon, or liver

Trauma to CBD, hepatic artery, or
portal vein

Operative Strategy

If the patient’s first operation was not fol-
lowed by any significant collection of bile,
blood, or pus in the right upper quadrant,
a secondary choledocholithotomy 1s not
generally a difficult dissection. On the
other hand, occasionally the right upper
quadrant is obliterated by dense adhesions
requiring a carefully planned sequential
dissection. First, dissect the peritoneum of
the anterior abdominal wall completely
free from underlying adhesions. Carry this
dissection to the right as far as the poste-
rior axillary line. This will expose the lat-
eral portion of the right lobe of the liver
and the hepatic flexure of the colon.

The strategy now is to free the inferior
surface of the liver from adherent colon
and duodenum. Approach this from the
lateral edge of the liver and proceed medi-
ally. After 5-6 cm of the undersurface of
the lateral portion of the liver has been
exposed, start to dissect the omentum and
colon away from the anterior border of the
undersurface of the liver. The dissection
now goes both from lateral to medial as
well as from anterior to posterior. If this
dissection becomes difficult and there is
risk of perforating the duodenum or colon,



enter the night paracolic gutter and incise
the paracolic peritoneum at the hepatic
flexure. Placing the left hand behind the
colon will give the surgeon entry into a
virgin portion of the abdomen. This will
aid 1n freeing the colon from the liver. The
maneuver will uncover the descending por-
tion of duodenum, also in virgin territory.
Then perform a Kocher maneuver and
bring the left hand up behind the duode-
num. This will help guide the dissection
toward the CBD. If the foramen of Wins-
low is uncovered, inserting the finger into
this foramen will permit the surgeon to pal-
pate the hepatic artery and give him helpful
information concerning the probable loca-
tion of the CBD.

Now, resume the lateral to medial and
anterior to posterior dissection until the
undersurface of the liver has been cleared
down to the CBD and the hepatic artery.
It is not necessary to free the undersurface
of the liver for a large area medial to the
CBD for adequate exposure.

Operative Technique

Incision

When the patient’s previous incision for
the cholecystectomy was subcostal in loca-
tion, we prefer a long vertical midline inci-
sion. If the patient has previously been op-
erated on here through a vertical incision,
then a long subcostal incision, about two
fingers breadth below the costal margin,
is preferred. Placing the incision in a site
away from the previous operative field
makes it easier for the surgeon to enter
the abdominal cavity expeditiously. Once
the peritoneum and falciform ligament
have been 1dentified, free the abdominal
wall from all underlying adhesions over the
entire right side of the upper abdomen.

Operative Technique

Freeing Subhepatic Adhesions

In the usual case, initiate the dissection on
the rnight lateral edge of the liver, clearing
its undersurface from right to left. If this
dissection goes easily, it may be a simple
matter to use Metzenbaum scissors to di-
vide filmy adhesions by the techniques de-
scribed in Chap. 22. When difficulty 1s en-
countered in differentiating colon or
duodenum from scar tissue, then identify
the ascending colon. Incise the paracolic
peritoneum and slide the left hand behind
the ascending colon. Liberate the hepatic
flexure up to the undersurface of the liver.
Then free the colon from the liver.

If similar difficulties are encountered
in identifying or dissecting the duodenum,
perform a Kocher maneuver and slide the
left hand behind the duodenum, dissecting
this organ away from the renal fascia, vena
cava, and aorta.

Now start dissecting the omentum,
colon, and duodenum, as necessary, from
the undersurface of the liver, going from
anterior to posterior until the hepato-
duodenal ligament has been reached. The
identity of the hepatoduodenal ligament
can be confirmed by inserting the left index
finger into the foramen of Winslow and
palpating the hepatic artery, which should
be just to the left of the CBD. Final confir-
mation may be obtained by aspirating bile
with a No. 25 needle and syringe.

Exploring the CBD

After the CBD has been identified, a chol-
angiogram may be obtained by inserting
a No. 22 Angiocath into the duct. Remove
the steel needle, leaving the plastic cannula
behind. Suture the hub of this cannula to
the CBD with 5-0 chromic catgut and ob-
tain a cholangiogram.

The technmque of the CBD explora-
tion is not different from that described
in Chap. 50. Choledochoscopy and postex-
ploratory cholangiography should be in-
cluded in the operative procedure.
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Draining the CBD

Insert a 16F T-tube trimmed as in Fig. 50—
5, and close the choledochotomy with 5-
0 Vicryl sutures, continuous or inter-
rupted. The indications for sphinctero-
plasty or biliary-intestinal bypass are dis-
cussed in Chap. 51. That the common duct

1s thick-walled or dilated does not itself
constitute an indication for additional sur-
gery other than choledocholithotomy.

The abdomen is drained and closed
as in Chap. 50.

Postoperative care and complications
are similar to those discussed on pages 96—
100.



5 3 Sphincteroplasty

Indications

Failed previous surgery for common
bile duct (CBD) stasis with sludge, pri-
mary or recurrent stones

Doubt that multiple CBD stones have
all been removed; hepatic duct stones
that cannot be removed

Stenosis of Vater’s ampulla and/or
the orifice of Wirsung’s duct with re-
current pain or recurrent acute pan-
creatitis (rare) (See also Chap. 52)

Preoperative Care

Perioperative antibiotics
Vitamin K in the jaundiced patient

Endoscopic radiographic cholangio-
pancreatogram (ERCP) indicated to
identify CBD calculi or ampullary
.stenosis and to visualize the pan-
creatic duct

Pitfalls and Danger Points

Trauma to the pancreatic duct or pan-
creas resulting in postoperative pan-
creatitis

Postoperative duodenal fistula sec-
ondary to a leak from sphincteroplasty
or duodenotomy suture line

Postoperative hemorrhage

Operative Strategy

Protecting the Pancreatic Duct

Make the incision in the ampulla on its su-
perior wall at about 10 or 11 o’clock. After
making the initial incision about 5-6 mm
in length, locate the orifice of the pan-
creatic duct. In 80% of cases this can be
identified at about 5 o’clock where it enters
the ampulla just proximal to the ampulla’s
termination. Wearing telescopic lenses
with a magnification of about 2 V2x for this
operation will help a great deal. If the ori-
fice of the pancreatic duct cannot be identi-
fied, inject secretin. Give an intravenous
dose equal to 1 unit per kilogram of body
weight. This will stimulate the flow of the
watery pancreatic secretion and will facili-
tate the identification of the ductal orifice.
Insert either a lacrimal probe or a No. 2
Bakes dilator into the orifice to confirm
that it is indeed the pancreatic duct. Some
surgeons prefer to insert a plastic tube,
such as an infant (size 6F) feeding tube,
into the duct to protect it while suturing
the sphincteroplasty. We agree with Jones
that keeping a tube in the duct is not neces-
sary if one keeps the ductal orifice in view
during the suturing process.

When the indication for the sphincter-
oplasty is ampullary stenosis, abdominal
pain, or recurrent pancreatitis, it is essen-
tial to add a “‘ductoplasty” of the pan-
creatic ductal orifice by incising the septum
that forms the common wall between the
distal pancreatic duct and the ampulla of
Vater. After the pancreatic duct’s orifice
has been enlarged, it should freely admit
a No. 3 Bakes dilator.
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Preventing Hemorrhage

In performing a long sphincterotomy for
the sphincteroplasty operation, the inci-
sion cuts across the anterior wall of the
distal CBD as well as the back wall of the
duodenum for a distance of 1.5-2 cm. This
requires a “blind” incision. Consequently,
if the patient has an anomalous retro-
duodenal or an anomalous right hepatic
artery arising from the superior mesenteric
artery and crossing in the area between
the distal CBD and the duodenum, then
one of these vessels may be lacerated by
the sphincterotomy incision. It is impor-
tant to palpate the area behind the ampulla
for the pulsation of an anomalous artery.
If such a vessel is behind the ampulla, then
sphincteroplasty by the usual technique
may be contraindicated. We are aware, by
anecdote, of two patients who died, subse-
quent to a classical sphincteroplasty by the
Jones technique, owing to massive postop-
erative hemorrhage despite reexploration.
In one case, autopsy demonstrated lacera-
tion of an anomalous right hepatic artery.
The laceration had apparently been tem-
porarily controlled by the 5-0 interrupted
silk sutures that had been used to fashion
the sphincteroplasty.

By Jones’s technique, initially small
straight hemostats grasp 3—4 mm of tissue
on either side of the contemplated ampul-
lary incision. Then the tissue between the
hemostats i1s divided. Next, a 5-0 silk suture
is inserted behind each of the two hemo-
stats; two additional hemostats are then in-
serted, the sphincterotomy incision 1is
lengthened, and silk sutures again are
placed behind each hemostat. In this way,
it 1s possible to partially divide a large
anomalous vessel and achieve temporary
control, first by the hemostat, and then by
the 5-0 silk suture. During the postopera-
tive period the artery may escape from the
5-0 stitch and serious hemorrhage may fol-
low. Although hemorrhage 1s a rare com-
plication, to omit the application of hemo-
stats prior to making a sphincterotomy
incision would appear to be a preferable

technique. If the surgeon first makes a 3—
4 mm incision with a Potts scissors, he
should become immediately aware of any
laceration of a major vessel at a time when
proper reparative measures can be effec-
tively undertaken. Otherwise, inflamma-
tion that occurs 5 or 6 days after the opera-
tion may make accurate identification of
the anatomy difficult during any relaparo-
tomy for hemorrhage. For this reason, we
recommend making the incision first for
a short distance, next the inserting of su-
tures, then the lengthening of the incision
and the inserting of additional sutures se-
quentially until the proper size sphinctero-
plasty has been achieved.

Avoiding Duodenal Fistula

Leakage from the duodenum can occur
from the apex of the sphincteroplasty be-
cause at this point the CBD and duodenum
no longer share a single common wall.
Here accurate suturing is necessary to re-
approximate the incised CBD to the back
wall of the duodenum.

A second source of leakage is the su-
ture-line closing the duodenotomy. A
longitudinal duodenotomy is preferred be-
cause it may be extended in either direc-
tion if the situation requires more expo-
sure. Close this longitudinal incision in the
same direction that the incision was origi-
nally made. Otherwise, distortion of the
duodenum takes place and linear tension
on the suture line may impair successful
healing. Precise insertion of sutures, one
layer in the mucosa and another layer in
the seromuscular layer, can be accom-
plished without narrowing the duodenum.
That the failure of the suture line 1s a real
problem has been demonstrated by Hutch-
inson, who found that 7% of a series of
100 duodenotomy cases sustained a post-
operative duodenal fistula. White re-
ported detecting a number of duodenal
leaks when performing T-tube cholangio-
grams. These leaks occurred a week after
CBD exploration and duodenotomy for
sphincteroplasty in patients who did not
manifest any clinical symptoms. On the



other hand, most leaks from incisions in
the second portion of the duodenum cause
serious if not lethal consequences; take
special care in resuturing the duodenot-
omy incision.

Operative Technique

Incision and Exploration

Make a long right subcostal or midline inci-
sion, free adhesions, and perform a routine
abdominal exploration. If a satisfactory
preoperative ERCP has not been accom-
plished, perform a cholangiogram.

Kocher Maneuver

Execute a complete Kocher maneuver be-
cause this will simplify the performance of
a sphincteroplasty by bringing the duode-
num up almost to the level of the anterior
abdominal wall, thus facilitating exposure
of the ampulla. First incise the peritoneum

Operative Technique

just lateral to the descending duodenum.
Then insert the left index finger behind
the avascular ligament that attaches the
duodenum to the renal capsule (of Ge-
rota). By pinching this ligament between
the thumb and index finger, push the are-
olar and vascular tissue away from this
layer and divide the ligament. In some
cases it 1s necessary to free the hepatic flex-
ure of the colon in order to perform a thor-
ough Kocher maneuver, which should be
continued to the third portion of the
duodenum almost as far as the point where
the superior mesenteric vein crosses the
anterior wall of the duodenum. In a cepha-
lad direction, divide the ligament up to the
foramen of Winslow. After this has been
done, place the left hand behind the head
of the pancreas and elevate it from the
flimsy attachments to the vena cava and
posterior abdominal wall. Place a gauze
pad behind the pancreatic head.

CBD Exploration

Make an incision in the anterior wall of
the CBD as close to the duodenum as pos-
sible because, if for some reason sphinc-
teroplasty is not feasible, it may prove
desirable to perform a choledochoduode-
nostomy. For the latter operation, an inci-
sion in the distal portion of the CBD allows
the surgeon to make an anastomosis to the
duodenum under less tension than an inci-
sion made at a higher level. If a CBD explo-
ration for calculi is indicated, follow the
same procedure as described in Chap. 50.
Then pass a No. 4 Bakes dilator into the
CBD down to, but not through, the am-
pulla of Vater. By palpating the tip of the
dilator through the anterior duodenal wall,
it is possible to place the duodenal incision
accurately with reference to the location
of the ampulla.

Duodenotomy and Sphincterotomy

Make a 4 cm scalpel incision along the anti-
mesenteric border of the duodenum (Fig.
53-1). Center this incision at the estimated
location of the ampulla, as judged by pal-
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pating the tip of the Bakes dilator (Fig.
53-2). Control bleeding points by careful
electrocoagulation and an occasional 5-0
PG suture.

Make a 5 mm incision at 10 or 11
o’clock along the anterior wall of the am-
pulla, using either a scalpel blade against
the large Bakes dilator impacted in the am-
pulla, or a Potts scissors with one blade
inside the ampulla (Fig. 53-3). Insert one
or two 5-0 Vicryl sutures on each side of
the partially incised ampulla (Fig. 53-4).
Leave intact the tails of the tied sutures;
they are useful for applying gentle traction
by attaching small hemostats.



Operative Technique

Fig. 53-5
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cise the entire sphincter of Oddi, the
sphincterotomy must be almost 2 cm in
length. Additionally, if it 1s suspected that
there are residual calculi and the CBD 1is
large, the length of the sphincterotomy in-
cision should at least equal the diameter
of the CBD.

Nardi has reported gaining valuable
data confirming the presence of fibrosis by
biopsying the ampulla. He obtains the am-
pullary biopsy before performing the
sphincterotomy by inserting a Doubilet
sphincterotome into the ampulla. By clos-
ing the jaws of this instrument, one can
obtain a narrow wedge of tissue for biopsy
while simultaneously mnitiating the sphinc-
terotomy. Other students of this subject
have not been able to obtain valuable infor-
mation concerning fibrosis or inflamma-
tion of the sphincter, although it is obvious
that any area suspicious of cancer should
always be biopsied for frozen-section ex-
amination. It is important to insert a figure-
of-eight suture at the apex of the sphincter-
otomy in order to minimize the possibility
of leakage. Carefully inspect the sutures
at the conclusion of this step. They should
be close together, and bleeding should be
completely controlled.

When the indication for sphinctero-
plasty has been recurrent pancreatitis or
recurrent abdominal pain, pancreatogra-
phy is a vital part of the operation unless
this step has been done preoperatively by
means of ERCP. Pancreatography in the
operating room may be accomplished by
inserting a suitable plastic tube such as an
Angiocath, a ureteral, or a small whistle-
tip rubber catheter. Only 2-3 ml of diluted
Conray or Hypaque should be used. Make
the injection without pressure. Most pa-
tients with chronic recurrent pancreatitis
will have multiple areas of narrowing and
dilatation of the pancreatic duct, making
sphincteroplasty a useless therapeutic pro-
cedure. If the pancreatic duct is dilated and
the ductal orifice 1s narrowed so that it does
not admit a No. 3 Bakes dilator, then the
enlarging of this orifice by a ductoplasty

may prove beneficial, although this combi-
nation of conditions occurs only rarely.
Nardi and Moody, Berenson, and McClos-
key have reported good results with ducto-
plasty for stenosis of the ductal orifice.

Ductoplasty for Stenosis of Orifice of
Pancreatic Duct

Magnify the orifice of the pancreatic duct
by wearing telescopic lenses. Insert a Potts
scissors into the pancreatic duct orifice and
incise the septum, which constitutes the
common wall between the anterior surface
of the pancreatic duct and the posterior
wall of the ampulla. Sometimes the orifice
1s too narrow to admit the blade of the
Potts scissors. In this case, insert a metal
probe into the ductal orifice and cut the
anterior wall of the duct by incising for
3—4 mm using a scalpel against the metal
of the probe. Then complete the incision
with a Potts sassors. Generally, an 8-10
mm incision will permit the easy passage
mnto the pancreatic duct of a No. 3 Bakes
dilator. Insert several 5-0 Vicryl sutures
to maintain the approximation of the pan-
creatic duct to the mucosa of the ampulla
(see Fig. 53-5).

After this step, White and Harrison
insert an infant size (6F or 8F) polyvinyl
feeding tube into the orifice of the pan-
creatic duct. They next lead the tube
through the duodenotomy incision and
then through a stab wound in the abdomi-
nal wall to drain away the pancreatic se-
cretions in the effort to minimize the ill
effects of a possible minor leak of the duo-
denotomy repair. Jones does not use any
drainage tube 1n the pancreatic duct when
he performs a sphincteroplasty. Nor have
we adopted this step.

Closing the Duodenotomy

Close the duodenal incision in two layers
by the usual method of inverting the mu-
cosa with either a continuous Connell,
Cushing, or seromucosal suture and the
seromuscular layer by carefully inserting
interrupted 4-0 cotton or Tevdek Lembert
sutures.



When the diameter of the duodenum
appears to be more narrow than usual, in-
clude only the protruding mucosa in the
first layer; make no attempt to invert the
serosa with this suture line. For the second
layer, insert interrupted Lembert sutures
that take small accurate bites of the sero-
muscular coat, including submucosa. If this
1s done with precision, closing the longitu-
dinal incision will not narrow the duode-
num.

Cover the duodenotomy with omen-
tum.

Cholecystectomy

If the gallbladder has not been removed
at a previous operation, performing a
sphincteroplasty will produce increased
stasis of gallbladder bile, which may lead
to stone formation. Consequently, perform
a cholecystectomy.

Abdominal Closure and Drainage

After irngating the operative site and the
incision with a dilute antibiotic solution,
drain the area of the sphincteroplasty with
one or two closed-suction plastic catheters
(4-5 mm diameter) brought out through
puncture wounds in the upper abdomen.
Be careful to avoid contact between the
catheter and the duodenal suture lines. Su-
ture the tips of the catheters in the proper
location with fine catgut.

Place an indwelling 14F T-tube into
the CBD for drainage.

Then close the abdominal wall by us-
ing the modified Smead-Jones technique
described in Chap. 5.

Postoperative Care

Continue nasogastric suction for 5
days or until evidence of peristalsis
1s present with the passage of flatus.

Monitor the serum amylase every 2
days.

Operauve Technique

Continue perioperative antibiotics for
24 hours. If the bile 1s infected, con-
tinue antibiotics for 7 days.

Perform a cholangiogram on the 10th
postoperative day and remove the T-
tube on the 10th to 14th postopera-
tive day if the X-ray shows satisfactory
flow into the duodenum without leak-
age.

Remove the closed-suction drain by
the 7th postoperative day unless there
1s bilious or duodenal drainage.

Postoperative Complications

Duodenal Fistula

A suspected duodenal fistula can often be
confirmed by giving the patient methylene
blue dye by mouth and looking for the blue
dye in the closed-suction catheter, or by
performing a T-tube cholangiogram. In
cases of minor duodenal fistulas where
there 1s neither significant systemic toxicity
nor any abdominal tenderness, it i1s possi-
ble that a small leak will heal when man-
aged by continuing the closed-suction
drainage, supplemented by systemic anti-
biotics and intravenous alimentation.

A major leak from the duodenum is
a life-threatening complication. If systemic
toxicity 1s not controlled by conservative
management, relaparotomy is indicated.
Resuturing the duodenum will generally
fail because of the local inflammation. In
this situation, insert a sump-suction cath-
eter into the duodenal fistula. Isolate the
fistula by performing a Billroth II gastrec-
tomy with vagotomy. Divert the bile from
the duodenum by dividing the CBD and
anastomose the proximal cut end of the
duct to a Roux-Y segment of jejunum so
that bile drains into the efferent limb of
the jejunum distal to the gastrojejunos-
tomy.
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Indications

Common bile duct (CBD) stasis with
sludge, primary, or recurrent stones,
only if bile duct 1s more than 1.5 cm
in diameter in the poor-risk patient

Doubt that multiple CBD stones have
all been removed, only if CBD 1s more
than 1.5 cm in diameter in the poor-
risk patient

Constriction of distal CBD because of
chronic pancreatitis

(See also Chap. 52)

Contraindications

Diameter of CBD less than 1.5 cm in
diameter

Acute inflammation or excessive fi-
brosis in duodenal wall

Carcinoma of pancreatic head
(Hepaticojejunostomy  (Roux-Y) 1s
our preferred bypass procedure for
pancreatic carcinoma obstructing the
CBD. It 1s a safer operation; also the
anastomosis will not be obstructed by
the advancing growth of the malig-
nancy.)

Preoperative Care

Perioperative antibiotics
Vitamin K in jaundiced patients

Nasogastric tube

5 4 Choledochoduodenostomy

Pitfalls and Danger Points

Anastomotic stoma too small, result-
Ing in postoperative recurrent cholan-
gitits

Diameter of CBD too small
Anastomotic leak; duodenal fistula

Postoperative “‘sump”’ syndrome

Operative Strategy

Size of Anastomotic Stoma

As the anastomotic stoma after choledo-
choduodenostomy will permit the passage
of food from the duodenum into the CBD,
it 1s important that the anastomosis be
large enough to permit the food to pass
back freely into the duodenum. Otherwise,
food particles will parually obstruct the
anastomotic stoma and produce recurrent
cholangitis. If the surgeon aims at con-
structing an anastomosis with a stoma 2.5
cm or more in diameter, postoperative
cholangitis will be rare. The size of the
stoma may be estimated postoperatively by
an upper gastrointestinal barium X-ray
study.

Obviously, if the diameter of the CBD
1s small, large anastomotic stoma is difficult
to achieve. Kraus and Wilson emphasize
that choledochoduodenostomy is contrain-
dicated in a patient whose CBD is less than
1.5 cm in diameter.
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Location of the Anastomosis

There are several alternative locations for
the incisions in the CBD and the duode-
num. If postoperative anastomotic leakage
1s to be prevented, it is vitally important
that these incisions be made in tissues of
satisfactory quality and that there be no
tension on the anastomosis.

Another problem presents itself when
the surgeon has made an incision in CBD
in the vicinity of the cystic duct for the
CBD exploration; he may also have made
a duodenal incision opposite the ampulla
for an impacted ampullary calculus. Under
these conditions, even with an extensive
Kocher maneuver, it may not be possible
to approximate these two incisions by su-
turing because there will be too much ten-
sion on the anastomosis. In this situation
a Roux-Y choledochojejunostomy or a
sphincteroplasty 1s preferable. When the
possibility of a choledochoduodenostomy
can be anticipated prior to the CBD explo-
ration, make the incision in the CBD near
the point where it enters the sulcus be-
tween the pancreas and the duodenum.
This will facilitate constructing the anasto-
mosis by the technique described in Figs.
54-1 to 54-5, the method preferred by
Schein and Ghiedman.

When the incision in CBD has been
made in a more proximal location, test the
mobility of the duodenum after perform-
ing a Kocher maneuver. If the duodenum
1s easily elevated to the region of the CBD
incision, a choledochoduodenostomy by
the method illustrated in Figs. 54-6 and
54-7 is also acceptable. There must be no
tension on the anastomosis.

Preventing the Sump Syndrome

Sporadic reports have appeared describing
the accumulation of food debris or calculi
n the terminal portion of the CBD follow-
ing choledochoduodenostomy. This accu-
mulation produces intermittent cholangitis
and has been called the “sump syndrome.”
Akiyama observed considerable inflamma-
tion in the region of the stoma as well as

food particles in the distal CBD by endos-
copy. Smith, commenting on a paper by
White, stated that he had found it neces-
sary to operate on 25 patients with cholan-
gitis caused by the sump syndrome follow-
ing choledochoduodenostomy performed
by other surgeons. McSherry and Fischer
in 5 years encountered 6 patients who suf-
fered from cholangitis, acute pancreatitis,
or pain and fever owing to calculi in the
blind “sump” following side to side chole-
dochoduodenostomy (five cases) or chole-
dochojejunostomy (one case). The symp-
toms were relieved by endoscopic
papillotomy or by laparotomy and chole-
docholithotomy  or  sphincteroplasty.
These authors state:

Because of our observation that residual
and recurrent common duct calculi are
capable of producing symptoms in pa-
tients with biliary-intestinal anastomoses,
we suggest that the indications for . . .
choledochoduodenostomy be re-exam-
ined. If the condition of the patient per-
mits, every effort should be made to re-
move all calculi from the common bile
duct at operation . . . Choledochoduode-
nostomy is best reserved for those pa-
tients in the high risk category . . .

Tanaka, Ikeda, and Yoshimoto re-
ported four cases of the sump syndrome
following choledochoduodenostomy or
side-to-side choledochojejunostomy. All
were relieved by endoscopic sphincter-
otomy.

Enthusiasts of choledochoduodenos-
tomy (Degenshein; Madden; Schein and
Gliedman) report that they have not ob-
served the sump syndrome in their cases.
However, it is not clear from any of these
authors, that they had achieved a compre-
hensive long-term followup study of all of
their patients. Certainly, if the stoma of
the choledochoduodenostomy is small,
postoperative cholangitis i1s common.
There are no clear data to indicate pre-
cisely what is the incidence of postopera-
tive symptoms from the sump syndrome.

White described the technique of di-
viding the CBD and then performing an



end-to-side choledochoduodenostomy in
order to prevent this syndrome. White
does not specify what the complication rate
of this method is, but he does emphasize
that the diameter of the end-to-side chole-
dochoduodenal anastomosis should be
over 1.5 cm.

If a choledochojejunostomy by the
Roux-Y technique is constructed, then no
food will enter the CBD even when the
distal CBD has not been divided. However,
residual or recurrent calculi in the blind
sump may conceivably cause the problems
described by McSherry and Fischer. For
this reason, Bismuth, Franco, Corlette, and
Hepp divide the CBD and implant the
proximal cut end into a Roux-Y limb of
jejunum. This technique offers the lowest
incidence of postoperative symptoms.

Operative Technique

Incision

Either a right subcostal or a midline inci-
sion from the xiphoid to a point 5 cm below
the umbilicus is suitable for this operation.

Operative Technique

Divide any adhesions and explore the ab-
domen. Perform a complete Kocher ma-
neuver. If the diameter of the CBD is less
than 1.5 cm, do not perform a choledocho-
duodenostomy.

Choledochoduodenal Anastomosis

Free the peritoneum over the distal CBD.
Make an incision on the anterior wall of
the CBD for a distance of at least 2.5 cm.
This incision should terminate close to the
point where the duodenum crosses the dis-
tal CBD. Make another incision of equal
size along the long axis of the duodenum
at a point close to the CBD (Fig. 54-1).
Insert the index finger into the duodenum
and palpate the ampulla of Vater to be cer-
tain that a carcinoma of the ampulla has
not been overlooked.

Place guy sutures at the midpoints of
both the lateral and medial margins of the
CBD incision. Apply traction to these guy
sutures in opposite directions to open up
the choledochotomy incision (Fig. 54-2).
One layer of interrupted 4-0 Vicryl sutures
will be used for this anastomosis. Insert
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Then bisect the anterior layer of the anas-
tomosis and insert a 4-0 PG Lembert su-
ture to approximate the midpoint of the
CBD incision to the midpoint of the duode-
nal incision. Tie this suture so that the
duodenal mucosa is inverted. Insert addi-
tional sutures of the same type to complete
the approximation. The knots will be on
the outside surface of the anastomosis for
the anterior layer.

Since the CBD 1s quite large in these
cases and the duodenal wall is free of pa-
thology, no T-tube or other stent is neces-
sary.

Drainage and Closure

As bile has an extremely low surface ten-
sion, there is a tendency for a small amount
of this substance to leak out along the su-
ture holes during the first day or two fol-
lowing a biliary tract anastomosis. For this
reason, insert a closed-suction drainage
catheter through a puncture wound in the
right upper quadrant and bring the cath-
eter to the general vicinity of the anasto-
mosis. Do not use a catheter made of sili-
cone as this material i1s nonreactive and
may not form a tract. In the rare instance
of a duodenal fistula complicating this op-
eration, it would be highly desirable to
have a well walled-off tract from the duode-
num to the outside.

Postoperative Care

Continue nasogastric suction until
bowel function resumes.

Do not remove the closed-suction
drain for 5-7 days.

Postoperative Complications

Duodenal fistula (see Chap. 53)
Subhepatic abscess

Late development of cholangitis ow-
Ing to anastomotic stoma being too
small.

Late development of “sump” syn-
drome
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Roux-Y Hepatico- or

Choledochojejunostomy

Indications

Common bile duct (CBD) obstruction
due to inoperable carcinoma of the

distal CBD, duodenum, or head of
pancreas

CBD stasis with sludge, primary, or
recurrent stones

Doubt that multiple CBD stones have
all been removed

Constriction of the distal CBD due to
chronic pancreatitis and fibrosis

CBD stricture

Preoperative Care

Perioperative antibiotics

Vitamin K in jaundiced patients

Pitfalls and Danger Points

Devascularizing the jejunal segment
by inaccurate division of mesentery

Operative Strategy

If an 1soperistalic Roux-Y segment of jeju-
num was anastomosed to the common he-
patic or the CBD, the incidence of postop-
erative anastomotic failure was zero in the
experience of Bismuth, Franco, Corlette,
and Hepp, who studied 123 consecutive

patients suffering from benign, nonpro-
gressive biliary tract lesions. The postoper-
ative mortality in the first 60 days was also
zero. Bismuth and associates feel that the
isolated Roux-Y segment should be 70 cm
in length to prevent any possibility of food
regurgitation into the bile ducts. Many
other authors feel that 50 cm 1s an ade-
quate length. It is clear that a choledocho-
jejunostomy with a Roux-Y construction
is probably the safest biliary-intestinal
anastomosis yet designed.

When the end of jejunum is anasto-
mosed to the side of the bile duct or when
a side-to-side biliary-jejunal anastomosis is
constructed by the Roux-Y method, cho-
langitis will not be produced by the regur-
gitation of food material. It i1s conceivable
that the blind end of the bypassed CBD
may accumulate calculi as they pass down
from the hepatic ducts. However, it is much
more likely that any material of this type
would pass through the large anastomosis
into the jejunum rather than collect at the
lower end of the CBD. Nevertheless, Bis-
muth and his colleagues advocate complete
division of the CBD, suturing the distal
duct closed and then implanting the cut
end of the proximal duct into the side of
the jejunum. It is not clear that this step
is necessary. We prefer to suture the end
of the jejunum to the anterior side of the
CBD when the CBD is enlarged. Other-
wise, a side-to-side biliary-jejunal anasto-
mosis is performed. Although it seems
clear that the Roux-Y anastomosis is the
safest and also seems to have the fewest
long-term complications, most surgeons
have been reluctant to abandon choledo-
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choduodenostomy in favor of biliary-
jejunal Roux-Y anastmoses because the
Roux-Y technique requires a jejunojeunal
anastomosis in addition to the cho-
ledochojejunostomy. If the jejunojeju-
nostomy 1s performed by the stapling tech-
nique described below, it will take no more
than 2-3 minutes of operating time. We
have not encountered any complications
with this technique of reanastomosing the
jejunum.

When the Roux-Y biliary-intestinal
bypass is performed for carcinoma of the
pancreas, it is necessary to evaluate the
root of the small bowel mesentery because
some of these tumors can extend deeply
into this mesentery, making impossible the
proper dissection of the jejunal blood sup-
ply for the Roux-Y segment. In these few
cases this operation is contraindicated and
some other type of bypass must be consid-
ered. Under these conditions, anastomos-
ing the gallbladder to the side of a loop
of jejunum may prove satisfactory for the
short life expectancy characteristic of pa-
tients with large pancreatic neoplasms
(Dayton, Traverso, and Longmire).

In most cases the marginal artery of
the jejunum is divided immediately distal
to the artery supplying the second arcade.
By dividing only one or two additional ar-
cade vessels, sufficient jejunum can be mo-
bilized to reach the hepatic duct without
tension. The jejunum is passed through
an incision in the avascular portion of the
transverse mesocolon, generally to the
right of the middle colic artery. This dissec-
tion must be done carefully and will be
facilitated by transilluminating the jejunal
mesentery by means of a spotlight or a ster-
ilized fiberoptic illuminator.

Operative Technique

Incision and Biopsy

If there has been a previous operation on
the biliary tract that utilized a subcostal
incision, then make a long midline incision.

If the previous incision was vertical, then
make a long subcostal incision and enter
the abdomen. In secondary cases, the first
effort is to free the peritoneum of the ante-
rior abdominal wall from all its underlying
adhesions as far lateral as the midaxillary
line. Then continue to free the structures
as described in Chap. 51.

In primary operations for carcinoma
of the pancreas, make a long midline inci-
sion from the xiphoid to a point 6-7 cm
below the umbilicus. This will prove to be
a good incision either for a bypass or par-
tial or total pancreatectomy. Conduct the
usual exploration in order to make an accu-
rate diagnosis. In patients with pancreatic
carcinoma that is inoperable, take biopsies
from areas of obvious carcinoma with a
scalpel or biopsy a metastatic lymph node.
When these steps are not possible, we have
generally been successful in confirming the
diagnosis of carcinoma by inserting a sy-
ringe with a 22-gauge needle into the hard-
est part of the pancreas. As soon as the
needle enters the suspicious area, apply
suction and plunge the needle for 1 cm
distances 1n two directions. Then, release
the plunger of the syringe so that no fur-
ther suction 1s being applied. Remove the
syringe and the needle. Pass it promptly
to the cytopathologist as immediate fixation
i1s necessary for an accurate cytological di-
agnosis. This method has provided us with
a higher percentage of positive diagnoses
in carcinoma of the pancreas than the tis-
sue techniques. The cytologist’s report
should not take more than 10-15 minutes.

Creating the Roux-Y Jejunal Limb

Inspect the proximal jejunal mesentery
and look for the first two branches from
the superior mesenteric artery to the jeju-
num just beyond the ligament of Treitz.
Identify the marginal artery at a point 2
cm beyond its junction with the second je-



junal branch. This is generally about 15
cm from the ligament of Treitz. Make a
light scalpel incision over the jejunal mes-
entery from the jejunum across the mar-
ginal artery and into the avascular area of
the mesentery. Divide the mesentery in a
distal direction until the third vessel is en-
countered. Divide and ligate this vessel and
continue the incision in the mesentery
down to the fourth vessel. This most often
does not require division (Fig. 55-1).

Now clean the mesenteric margin of
the jejunum and divide between Allen
clamps.

Operative Technique

Tentatively pass the liberated limb of
jejunum up toward the hepatic duct to de-
termine whether sufficient mesentery has
been dissected. If this i1s so, then expose
the right portion of the transverse mesoco-
lon. Find an avascular area, generally to
the right of the middle colic vessels and
make a 2-3 cm incision through the meso-
colon. Pass the liberated limb of jejunum
through the incision in the mesocolon. It
may be necessary to free some of the omen-
tum from the area of the hepatic flexure
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in order to permit free passage of the jeju-
num up to the hepatic duct. The end of
the jejunum should reach the proximal
portion of the common hepatic duct with
no tension whatever.

Hepaticojejunostomy

Remove the Allen clamp by incising the
jejunum adjacent to the clamp with the
electrocautery. If there is protrusion of
more than 2 mm of jejunal mucosa beyond
the incised seromuscular layer, then either
amputate this excess mucosa flush with the

seromuscular incision or else use a contin-
uous suture of 5-0 PG 1n an over-and-over
fashion to approximate the mucosa to the
cut end of the seromuscular layer. This
step is advisable because the hepaticojeju-
nal anastomosis i1s performed with one
layer of sutures. Clean the mesenteric bor-
der of the jejunum for a distance of about
5 mm from its cut end.

In cases of carcinoma, expose the
proximal portion of the hepatic duct (Fig.
55-2) in order to place the anastomosis
as far from the tumor as possible because
pancreatic and CBD malignancies grow up-
ward along the wall of the CBD. Placing
the anastomsis at a distance will generally



avoid occlusion of the anastomosis by fur-
ther growth of the malignancy. In the case
of benign disease, the anastomosis may be
made at any convenient location along the
dilated hepatic or CBD. Incise the layer
of peritoneum overlying the duct. Then
make a 2.5-3.5 cm longitudinal incision in
the anterior wall of the hepatic duct and
evacuate the bile. If the gallbladder is en-
larged and interferes with the exposure,
gentle compression of the gallbladder
should empty its contents after the hepatic
duct has been opened. If the cystic duct
1s already obstructed by tumor and the gall-
bladder blocks exposure, perform a chole-
cystectomy. Also, perform a cholecystec-
tomy whenever the hepaticojejunostomy is
being performed for benign disease since
the bypass anastomosis will produce stasis
in the gallbladder and render it function-
less.

Operative Technique

Only one layer of seromucosal sutures
1s necessary for this anastomosis (Fig. 55—
3). Each bite of the suture material should
encompass 4 mm of the jejunum and the
full thickness of the hepatic duct. Place the
sutures about 4 mm apart. Initiate the anas-
tomosis by inserting the first 5-0 Vicryl su-
ture at the caudal end of the anastomosis,
which will correspond with the mesenteric
border of the jejunum. Tie the suture and
tag it with a hemostat. Then insert the most
cephalad stitch and tag this with a hemo-
stat. Complete the right side of the anasto-
mosis with interrupted 5-0 sutures by the
technique of successive bisection (see Vol.
I, Figs. B-22 and B-23). Do not tie any of
these sutures but tag each with a hemostat.
After all the sutures have been placed, tie
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them and complete the right-hand side of
the anastomosis (Fig. 55—4). All of the mu-
cosa should have been inverted. If there
is any difficulty in inverting this mucosa,
it is altogether permissible to use an accu-
rate Lembert type of stitch on the jejunum
and a through-and-through stitch on the
CBD. Cut all the tails of the sutures except
the most proximal and distal stitches,
which are retained as guy sutures. Then
retract the jejunum somewhat towards the
patient’s right. Now initiate the left half

of the anastomosis by bisecting the area
between the proximal and distal stitches.
Insert the first stitch at this point (Fig. 55—
5). If the hepatic duct is large, it is permissi-
ble to tie these sutures as they are inserted.
If the duct 1s small enough to cause con-
cern that you may catch the opposite wall
of the bile duct while inserting stitches, do
not tie any of them until all of the sutures
have been inserted. Then the bile duct can
be easily inspected prior to tying the
stitches.

After all the sutures are tied, it will
be evident that a quite large end-to-side
anastomosis has been accomplished with-
out much difficulty. All the knots will be
tied outside the lumen of the anastomosis
in this case, although the use of PG syn-
thetic absorbable suture material makes it
of no importance whether the knots are
inside or outside the lumen. Given the wide
availability of the PG materials, we see no
indication at this time for the use of nonab-
sorbable sutures in the bile ducts. We have
not used a stent, catheter, or T-tube in
any of the Roux-Y biliary-jejunal anas-
tomses, unless they were done for post-
traumatic or iatrogenic bile duct strictures.

When a side-to-side hepaticojejunos-
tomy is performed, close the end of the
jejunum by applying the TA-55 stapler
with 3.5 mm staples. Cut the excess jeju-
num off flush with the stapler. Lightly co-
agulate the mucosa. It is not necessary to
invert this staple line with sutures. When
the side-to-side anastomosis is being done,
use the same 5-0 Vicryl suture material,
insert through-and-through sutures on the
posterior layer, and tie the knots inside the
lumen. On the anterior layer of this anasto-
mosis, the knots will be tied outside the
lumen with mucosa being inverted. Again,
a Lembert suture may be used if necessary
because there is not much danger of invert-
ing too much jejunum when only one layer
of sutures is used and the duct is large.



If an anastomosis is contemplated be-
tween the divided cut end of the hepatic
duct and the side of the jejunum, accom-
plish an oblique division of the hepatic
duct. This will convert the anastomosis
from a circular one to an elliptical shape
and will have the effect of enlarging the
diameter of the anastomotic stoma. In
cases of bile duct strictures, try to dissect
out and remove that portion of the bile
duct that consists largely of scar tissue and
has no mucosa. When the diameter of the
hepatic duct is 10 mm or less, it is probably
wise to introduce a Silastic tube through
a puncture wound of the liver into one of
the proximal hepatic ducts, (see Figs. 57—
7 and 57-8) and then down through the
anastomosis. The proximal end of the Si-
lastic tube is brought out through a punc-
ture wound in the abdominal wall. Make
an incision on the antimesenteric side of
the jejunum. This incision should be a mil-
limeter or two larger than the diameter of
the transected hepatic duct. Use 5-0 Vicryl
suture material swaged onto atraumatic
fine needles. Make the posterior anastomo-
s1s first with interrupted sutures. Excise any
redundant protruding jejunal mucosa to
facilitate a one-layer anastomosis. Take a
bite of hepatic duct and then of jejunum,
encompassing only 2-3 mm of tissue with
each bite, but penetrate the entire wall of
the bile duct and of the jejunum. Tie the
knots on the inside of the lumen for the
posterior half of the anastomosis. Then,
for the anterior half of the anastomosis in-
sert the sutures so that the knots are tied
outside the lumen. The knots should be
spaced 3—4 mm apart. After the anastomsis
has been completed, inspect the back side
as well as the anterior wall for possible im-
perfections.

Operative Technique

To avoid any linear tension on the
anastomosis by gravity, insert a few sero-
muscular sutures into the jejunum and at-
tach the jejunum to the undersurface of
the liver or to adjacent peritoneum.

Gastrojejunostomy

Patients undergoing bypass surgery be-
cause of pancreatic carcinoma have a 30%
chance of developing duodenal obstruc-
tion from growth of the tumor (Bliever-
nicht, Neifeld, Terz, and Lawrence). In or-
der to avoid a secondary operation for
duodenal obstruction, it is wise to invest
a few minutes in performing a stapled side-
to-side gastrojejunostomy. We generally
create the anastomosis 50 cm distal to the
hepaticojejunostomy and bring the jejunal
limb in an antecolonic fashion to the
greater curvature of the gastric antrum. In
some cases there is enough clear gastric
wall to create the stapled side-to-side anas-
tomosis without freeing the omentum from
the greater curvature of the stomach. In
most cases, divide and ligate the branches
of the gastroepiploic arcade along the
greater curvature of the antrum so that a
5-7 cm area is free.

Use the electrocautery to make a stab
wound on the greater curvature aspect of
the stomach and on the antimesenteric side
of the jejunum. Insert the GIA stapling de-
vice in a position where it will not transect
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any blood vessels. Lock the device (Fig.
55-6). Fire the GIA and remove it. Inspect
the suture line for bleeding, which should
be controlled either with cautious electro-
coagulation or 5-0 PG suture-ligatures.
Then grasp the two ends of the GIA staple
line with Allis clamps. Apply additional Al-
lis clamps to the gap between stomach and
jejunum. Then close this gap with a single
application of the TA-55 stapler using 3.5
mm staples. With a Mayo scissors amputate
the redundant tissue and lightly electro-
coagulate the mucosa. Remove the stapling
device and inspect the anastomosis for any
possible defects or bleeding (also see Figs.
14-5 to 14-7).

Stapling the Roux-Y
Jejunojejunostomy

At a point 10-15 cm distal to the gastroje-
Jjunostomy, align the proximal cut end of
the jejunum with the descending limb of
jejunum, as depicted in Fig. 19-35. It 1s
important to have the cut end of the proxi-
mal jejunum facing in a cephalad direction
because the construction of the stapled
anastomosis 1s facilitated thereby. Make a
1.5 cm longitudinal incision with the elec-
trocautery on the antimesenteric border of
the descending limb of jejunum 10-15 cm
distal to the gastrojejunostomy. Now re-
move the Allen clamp from the proximal
end of jejunum and nsert the GIA device,
one limb into the stab wound and the other
limb into the open end of jejunum. Lock



the GIA device and fire the stapling device;
then remove it. Inspect the staple line for
bleeding.

Place a guy suture at the midpoint of
the remaining defect approximating the
descending limb of jejunum with a proxi-
mal open end of jejunum as in Figs. 19-
37 and 19-38. Apply an Allis clamp to the
anterior termination of the GIA staple line
and another Allis clamp to the posterior
termination of the GIA staple line. Apply
additional Allis clamps to close the remain-
ing defect. Now, perform a stapled closure
of this defect by triangulation. Apply a TA-
55 stapler with 3.5 mm staples to include
the guy suture and the anterior termination
of the GIA staple line (Fig. 19-39). Fire
the staples and amputate the redundant
mucosa. Electrocoagulate hghtly.

Next, apply a TA-55 stapler, again in-
cluding the guy suture and also the Allis
clamp on the posterior termination of the
GIA staple line. Apply additional Allis
clamps as necessary. Fire the TA-55 sta-
pler; amputate the redundant tissue and
lightly electrocoagulate the mucosa. Re-
move the stapler and check for the patency
of the anastomosis (Fig. 19—40). This will
generally be found to be quite large.

Closure of Mesenteric Gaps

Using 4-0 PG or other suture material,
place interrupted sutures to attach the
transverse mesocolon to the limb of jeju-
num, which has been brought up to the
incision in the mesocolon. This will elimi-
nate any gaps through which small bowel
might herniate. Use the same technique to
close the gaps in the mesentery of the jeju-
num in which the Roux-Y jejunojejunos-
tomy has been constructed.

Abdominal Closure and Drainage

Close the abdomen in routine fashion.
Because bile has an extremely low sur-
face tension, a small amount of bile may

Operative Technique

escape from the anastomosis in the 1-2
days following the operation. For this rea-
son, insert a closed-suction drainage cath-
eter through a puncture wound in the lat-
eral abdominal wall. Bring the catheter up
to the region of the hepaticojejunostomy
where it may be sutured with 5-0 chromic
catgut.

Postoperative Care

Continue nasogastric suction until
evidence of bowel function has re-
sumed.

Administer cimetidine parenterally,
600 mg every 6 hours, until oral intake
has been resumed. Then this may be
replaced with antacid treatment until
the patient 1s ready to go home.

Remove the closed-suction drain after
drainage has essentially ceased.

Postoperative Complications

Bile Leak

Although there is an occasional persistence
of bile drainage for as long as 5-7 days,
this has invariably ceased in our experience
and has never constituted a significant
problem following the Roux-Y anastomo-
sis.

Stenosis of the Anastomosis

Late stenosis of the hepaticojejunostomy
was reported by Bismuth and associates in
only one case of 123. We have not encoun-
tered this complication. If a large anasto-
mosis 1s made with one layer of sutures,
this 1s a rare complication.

Cholangitis

Similarly, cholangitis is quite rare follow-
ing a Roux-Y hepaticojejunostomy unless
the anastomosis has become stenosed. In
patients who have had multiple hepatic

135



Roux-Y Hepatico- or Choledochojejunostomy

136

duct calculi, there may be transient cholan-
gitis while a calculus is in transit from the
hepatic duct down to the hepaticojejunos-
tomy.

Postoperative Duodenal Ulcer

We have never encountered a duodenal
ulcer when a Roux-Y hepaticojejunostomy
has been applied to patients with nonre-
sectable pancreatic cancer. In the patients
with nonprogressive biliary tract disease
studied by Bismuth and associates, only
2% developed duodenal ulcer over a 5.5
year average followup. McArthur and
Longmire noted that as many as 10% of
their patients had developed duodenal ul-
cer. Wheeler and Longmire introduced the
concept of interposing a limb of jejunum

between the hepatic duct and the duode-
num as a possible substitute for the Roux-
Y anastomosis in patients with an ulcer
diathesis (Fig. 55-7). So far, experience
with this operation has been limited. How-
ever, when a patient has chronic pancreati-
tis with minimal flow of akaline pancreatic
juice into the duodenum and if that patient
has all of his bile diverted into the Roux-
Y hepaticojejunostomy, there may be an
increased tendency for duodenal ulcer for-
mation. These patients should be warned
to return for prompt medical attention if
they begin to develop symptoms of peptic
ulceration. Alternatively, a hepaticojejuno-
duodenostomy may be performed in a pa-
tient known to have an ulcer diathesis.



Delayed Gastric Emptying

Following choledochojejunostomy, with or
without concomitant gastrojejunostomy,
10%-20% of the patients develop delayed
gastric emptying. All of our patients re-
sponded to a period of nasogastric suction,
sometimes with the assistance of bethane-
col or metoclopramide.
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Periampullary Diverticulectomy

Concept: When a Periampullary
Diverticulum Should Be Excised

Complications of Duodenal Diverticula

Although the duodenal diverticulum,
which occurs in about 1% of all gastroin-
testinal X-ray studies, is not an uncommon
condition, Whitcomb reported that only
one serious complication requiring surgery
occurred in a series of 1,064 patients that
he studied. More than two-thirds of all
duodenal diverticula occur within 2 cm of
Vater’s ampulla (Eggert, Teichmann, and
Wittmann; Thompson). While the pseudo-
diverticulum that results from the healing
of a duodenal ulcer contains a seromuscu-
lar coat as well as mucosa, the periampul-
lary diverticulum, being a true diverticu-
lum, has a sac composed only of mucosa
and submucosa. It ranges in size between
0.5 and 6.0 cm, in most cases. Diverticula
that have a narrow entrance into the
duodenum are more likely to produce
symptoms than are widenecked lesions. In
the absence of a muscular coat the diver-
ticulum is unable to expel food particles.
This sequence of events may lead to ulcer-
ation and bleeding into the gastrointestinal
tract, compression of the common bile
duct (CBD) with episodes of cholangitis,
recurrent pancreatitis, as well as perfora-
tion of the diverticulum with abscess for-
mation or peritonitis.

Perforation of a duodenal diverticu-
lum produces retroperitoneal sepsis that
may resemble acute cholecystitis or acute

pancreatitis in its manifestations. Early di-
agnosis may be enhanced by finding a nor-
mal HIDA scan, which rules out acute cho-
lecystitis. Since the serum amylase may be
elevated with a perforated duodenal diver-
ticulum, this condition is difficult to differ-
entiate from acute pancreatitis. If the signs
and symptoms are localized to the right
upper quadrant, acute pancreatitis is less
likely than if the patient has pain and ten-
derness in the epigastrium and the left
upper quadrant. Patients with signs and
symptoms that are atypical for acute pan-
creatitis should have a Hypaque gastro-
intestinal X-ray series. If the abdominal
X-ray film demonstrates air in the retro-
peritoneal tissues of the right upper quad-
rant, a duodenal perforation is highly likely.
Immediate exploration is indicated. The
lesion will not be detected in the operating
room unless an extensive Kocher maneu-
ver is performed. If operation i1s performed
soon after the perforation, it may be possi-
ble to trace the diverticulum to its neck,
excise it, and close the seromuscular and
mucosal layers of the duodenal wall with
interrupted fine sutures. It may be neces-
sary to insert a catheter into the CBD, prior
to suturing the orifice of an excised periam-
pullary diverticulum, in order to prevent
suture-occlusion of the terminal CBD. If
the duodenal wall is markedly inflamed,
it 1s likely that the duodenal suture line
will not heal properly. In this case, it may
be prudent to isolate the duodenal leak
by performing a Billroth II gastrectomy to
divert the gastric content to the jejunum
and to divide the CBD and transplant its
proximal end into a Roux-Y segment of



jejunum. Following these procedures, a
failure of the duodenal suture line will re-
sult in a fistula that releases primarily pan-
creatic juice. An uncomplicated pancreatic
fistula is a relatively benign complication
compared to a duodenal fistula that leaks
pancreatic juice combined with bile. If the
repair of the neck of the excised diverticu-
lum appears to be reasonably secure, place
a sump drain down to the vicinity of the
repair. If a lateral duodenal fistula appears
during the postoperative course, observe
the patient carefully. If the patient’s de-
fenses appear to be unable to contain the
duodenal fistula, do not hesitate to reoper-
ate on the patient to perform a gastrectomy
and Roux-Y diversion of bile as described
above.

Perforation of a diverticulum involv-
ing the third or fourth portions of the
duodenum may be exposed by dividing the
posterior peritoneal attachments of the
right colon and the small bowel mesentery,
as described in Chap. 20. After evacuating
the abscess and excising the diverticulum,
be certain to excise the duodenal wall back
to relatively healthy tissue. If this defect
is more than 1.5-2.0 cm in diameter, either
resect a short segment of duodenum or
else anastomose the duodenal defect to
the open end of a Roux-Y limb of jeju-
num. Suturing diseased duodenal wall is
doomed to failure.

Iatrogenic Perforation of
Periampullary Diverticulum

Another type of perforation occurs when
a surgeon passes a Bakes dilator through
the CBD into the duodenum during the
course of CBD exploration. If the patient
is known to have a periampullary diverticu-
lum, this step in the CBD exploration
should be omitted and replaced by care-
ful choledochoscopy and cholangiography.
When a Bakes dilator passes into the am-
pulla, it may enter the orifice of a periam-
pullary diverticulum. While the surgeon is
passing the probe, thinking it to be in the
duodenal lumen, the probe is in fact perfo-

Indications for Diverticulectomy

rating not only the sac of the diverticulum
but also the head of the pancreas. Although
the mortality for operations on the biliary
tract was only 0.7% in 806 patients under-
going surgery for gallstone disease, Eggert
and associates noticed that the operative
mortality in 73 patients who were undergo-
ing surgery for gallstone disease and who
also had periampullary diverticula was 7%.
Two of their five postoperative deaths were
caused by perforation of a periampullary
diverticulum during operation. This type
of complication may sometimes be de-
tected in the operating room while irrigat-
ing the distal CBD with saline; for, this con-
dition is confirmed if the saline appears
to leak through the posterior aspect of the
pancreas. This leakage can be observed di-
rectly if a Kocher maneuver has been per-
formed as part of the CBD exploration, a
maneuver that we believe should always
be completed prior to opening the CBD.
Another method of identifying this compli-
cation, is to perform a T-tube completion
cholangiogram.

When perforation of a periampullary
diverticulum has been caused by passing
the Bakes dilator, it is aggravated by the
fact that the surgeon, by attempting to pal-
pate the dilator in the lumen of the duode-
num, continues to push the dilator through
the head of the pancreas. When this dam-
age to the head of the pancreas is accompa-
nied by the leakage of bile through the back
wall of the duodenum, an explosive acute
pancreatitis occurs, one that is often fatal.
In some cases, when a perforation by
means of the metal dilator 1s suspected,
it cannot be determined whether the sur-
geon has perforated the intrapancreatic
portion of the CBD or the sac of a periam-
pullary diverticulum. In this situation it is
advisable to divide the CBD and implant
the proximal end into a Roux-Y limb of
jejunum for complete biliary diversion.
Then remove the diverticulum and close
the orifice as described below. Although
complete biliary diversion may seem to

139



Periampullary Diverticulectomy

140

constitute excessively radical surgery for
this type of perforation, remember that this
perforation is often fatal, as indicated by
the two fatal cases described by Eggert and
associates, the one by Neill and Thomp-
son, and the one experienced in our de-
partment. If there has been no damage to
the head of the pancreas by the probe, then
simply excising the diverticulum and re-
pairing its neck with a catheter in the CBD
may constitute adequate treatment. It 1s
these 1atrogenic perforations that have led
many surgeons to abandon the use of metal
instruments in exploring the CBD.

Relationship between Periampullary
Diverticulum and Biliary Tract Disease

Increased pressure secondary to the accu-
mulation of food material in a periam-
pullary diverticulum with a narrow neck
may produce jaundice, cholangitis, and re-
current acute pancreatitis according to
Manny, Muga, and Eyal. Landor and Fulk-
erson reported that 32% of 163 patients
with periampullary diverticula either had
concomitant gallstones or previous chole-
cystectomies. On the other hand, Pinotti,
Tacka, Pontes, and Battarello, in studying
491 patients with biliary tract disease or
pancreatitis, found that 16 patients (3.2%)
had periampullary diverticula that were be-
lieved to be contributing to the symptoms
of right upper quadrant pain, jaundice, or
pancreatitis. Eleven of these patients did
well after a primary operation that con-
sisted of cholecystectomy, sphinctero-
plasty, and diverticulectomy. Five patients
did not obtain relief of symptoms from
cholecystectomy alone but became asymp-
tomatic after a second operation that in-
cluded diverticulectomy and sphinctero-
plasty. Manny and associates reported two
patients who underwent cholecystectomy
and choledochoduodenostomy for biliary
calculi with an enlarged CBD. These pa-
tients did not have their periampullary di-
verticula removed. Both patients required
reoperation at a later date for recurrent
symptoms at which time a Billroth II gas-
trectomy was performed in order to divert

the passage of food from the area of the
diverticulum. Both patients experienced
relief of symptoms from this procedure.
These authors also reported that out of
12 patients with periampullary diverticula
in whom gallstones were found, 3 became
asymptomatic after cholecystectomy and
diverticulectomy. In the 9 patients who un-
derwent cholecystectomy without diver-
ticulectomy, 3 developed ascending cho-
langitis and the other 6 continued to have
what was described as a “‘postcholecystec-
tomy syndrome.”

Although there 1s insufhcient evi-
dence to believe that a periampullary di-
verticulum may be the cause of gallstone
formation, it is clear that following chole-
cystectomy and choledocholithotomy with-
out diverticulectomy, a number of patients
will have persistent symptoms and recur-
rent cholangitis, often with enlargement of
the CBD. Certainly, in the group of
patients with postcholecystectomy com-
plaints, duodenal diverticulectomy is indi-
cated. It is not clear that sphincteroplasty
in addition to diverticulectomy, is neces-
sary in these patients, although this is advo-
cated by Pinotti and associates because
these authors believe that periampullary
inflammation is associated with many of
the diverticula. This has not been con-
firmed by other authors. When diverticu-
lectomy 1s not feasible owing to local in-
flammatory changes, it appears that
diversion of food by Billroth II gastrectomy
will likewise relieve the symptoms caused
by the distension of a periampullary diver-
ticulum with food.

Indications

Perforation of diverticulum

Hemorrhage from diverticulum, espe-
cially if proved by endoscopic localiza-
tion of the source of bleeding

Postcholecystectomy patients with 1n-
termittent jaundice, pain, cholangitis,
or recurrent pancreatitis who have a
periampullary diverticulum



It is not clear that a patient undergo-
ing surgery for biliary calculi and/or
cholangitis should have concomitant
diverticulectomy as a routine proce-
dure, although some data in support
of this concept have been accumulat-

ing.

Preoperative Care

The diagnostic workup of patients
with postcholecystectomy symptoms
should include gastrointestinal X-rays
and endoscopic radiographic cholan-
giopancreatography (ERCP) for the
detection of periampullary divertic-
ula.

Perioperative antibiotics

Pitfalls and Danger Points

Injury to pancreas, resulting in post-
operative acute pancreatitis

Injury to distal CBD

Operative Strategy

The strategy of managing patients oper-
ated on because they have perforated a
periampullary diverticulum depends on
the degree of surrounding inflammation.
Neill and Thompson stated that in some
cases the neck of the diverticulum may be
free of inflammation despite the perfora-
tion. In these cases it may be possible to
accomplish primary closure of the neck of
the sac with interrupted sutures. In many
cases leakage of duodenal content through
a perforated periampullary diverticulum
will produce a violent inflammatory reac-
tion. One cannot expect primary suture of
the duodenal wall to be secure under these
conditions. Consequently, as a lifesaving
measure it may be necessary to divert the
gastric content by means of a Billroth II
gastrectomy. Divert the bile by dividing the

Operative Strategy

CBD and implanting it into a Roux-Y limb
of jejunum. Then insert multiple suction
drains to the area of perforation.

In elective cases where the diverticu-
lum is free of inflammation, we prefer the
technique described by Iida. This involves
inverting the sac of the diverticulum
through an incision in the second portion
of the duodenum. The diverticulum is ex-
cised and the defect in the duodenal wall
1s closed from inside the lumen.

An alternative technique involves dis-
secting the duodenal diverticulum from
surrounding pancreas and duodenal wall
down to its neck near the ampulla. The
terminal CBD must be identified as it en-
ters the posterior wall of the duodenum.
Place a catheter in the CBD. Then transect
the diverticulum at its neck and repair the
defect in the duodenal wall. This technique
may be facilitated by inflating the duodenal
diverticulum with air injected through a na-
sogastric tube. It requires meticulous dis-
section of the pancreas away from its at-
tachments to the posterior duodenal wall.
As the pancreas is dissected away from the
duodenum, the terminal portion of the
CBD and the diverticulum may be exposed.
This dissection 1s tedious and sometimes
difficult. It carries a greater risk of inducing
a postoperative acute pancreatitis than
does the transduodenal approach.

Operative Technique—
Transduodenal Diverticulectomy

Incision

Make either a midline incision from the
xiphoid to a point about 5 cm below the
umbilicus or, alternatively, a long subcostal
incision.

Kocher Maneuver

Incise the lateral peritoneal attachments of
the descending duodenum and mobilize
the duodenum and the head of the pan-
creas as shown in Figs. 7-14 to 7-16. Place
a gauze pad behind the head of the pan-
creas to elevate the duodenum.
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Duodenotomy and Diverticulectomy

Make a 4-5 cm longitudinal incision near
the antimesenteric border of the descend-
ing duodenum (Fig. 56-1). Identify the am-
pulla by palpation or visualization (Fig. 56—
2). If there is any difficulty in identifying
the ampulla in this fashion, do not hesitate
to make an incision in the CBD and pass
a Coudé catheter down to the ampulla
through the CBD incision.

Identify the orifice of the periampul-
lary diverticulum. Insert a forceps into the
diverticulum. Grasp the mucosal wall of the
diverticulum (Fig. 56-3) and gently draw
the mucosa into the lumen of the duode-
num until the entire diverticulum has been
inverted into the lumen of the duodenum
(Figs. 56—4 and 56-5). Transect the neck
of the diverticulum about 2-3 mm distance
away from its junction with the duodenal
wall.

Inspect the bed of the diverticulum
through the orifice in the duodenum to
check for bleeding. Then close the duode-
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nal wall by suturing the seromuscular layer
with interrupted 4-0 Vicryl and invert this
layer into the lumen of the duodenum.
Close the defect in the mucosa also with
inverting sutures of interrupted 5-0 Vicryl
(Fig. 56-6).

Close the duodenotomy incision in
two layers using interrupted or continuous
inverting sutures of 5-0 Vicryl for the mu-
cosal layer and interrupted 4-0 atraumatic
cotton Lembert sutures for the seromuscu-
lar coat.

Closure and Drainage

Bring a closed-suction drain out from the
region of the head of the pancreas through
a puncture wound in the right upper quad-
rant of the abdomen. Close the abdomi-
nal wall in routine fashion.

Postoperative Care

Continue nasogastric suction until
bowel function has returned.

Give the patient perioperative antibi-
otics for 24 hours.

Check postoperative levels of serum
amylase to detect postoperative pan-
creatitis.

Postoperative Care

Postoperative Complications

Acute pancreatitis

Duodenal leakage
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Operations for Carcinoma
of Hepatic Duct Bifurcation

Concept: When to Operate for
Carcinoma of the Bile Ducts

Tumors of the Distal Third of the Bile
Ducts

For purposes of classification the bile ducts
are generally divided into thirds. The prox-
imal third extends from the cystic duct up-
ward. The middle third starts at the cystic
duct and includes that portion of the com-
mon bile duct (CBD) that 1s located cepha-
lad to the pancreas. The distal third en-
compasses the CBD in its course between
the pancreas and duodenum, ending at its
termination in the ampulla of Vater. Oper-
ation for cure in the region of the distal
third of the bile duct requires a Whipple
pancreatoduodenectomy. Whereas Lees,
Zapolanski, Cooperman, and Hermann of
the Cleveland Clinic were able to resect
only 19% of 32 patients having carcinoma
of the distal third of the duct, Tompkins,
Thomas, Wile, and Longmire performed
the Whipple operation in 12 of their 18
cases with a mortality rate of 8%. Forty-
two percent of the cases resected by Tomp-
kins and associates survived for 5 years.
There seems little question that pancreato-
duodenectomy is the treatment of choice
for lesions of the distal CBD.

When the tumor i1s not resectable,
generally a bypass between the hepatic
duct and a Roux-Y limb of jejunum (see
Chap. 55) offers the best palliation, per-
haps supplemented by radiotherapy and
chemotherapy.

Tumors of the Middle Third of the Bile
Ducts

Although many patients with carcinoma of
the hepatic or cystic ducts show early inva-
sion of adjacent structures in the hepato-
duodenal ligament (portal vein or hepatic
artery), Tompkins and associates were able
to resect 16 of the 26 tumors they encoun-
tered in this location with no mortality,
including three patients who required
pancreatoduodenectomy. Thirteen of the
patients were treated by duct resection and
biliary-enteric anastomosis. Eight under-
went palliative long-term intubation of the
bile duct. The overall 5-year survival in this
group was 12%.

Each of these tumors of the hepatic
duct should be evaluated by dissecting out
the portal vein and the hepatic artery and
tracing these structures to the vicinity of
the tumor. If the tumor can be separated
from these two vessels, resection is in-
dicated with frozen-section histological
examination of the duct margins. Re-
construction should include a hepaticoje-
junostomy of the Roux-Y type. If the
tumor 1s contiguous with the pancreas,
a pancreatoduodenectomy is indicated.

Tumors of the Proximal Third of the
Bile Ducts

Resection of Bifurcation Tumors

Some bile duct tumors are located in the
proximal portion of the intrahepatic ducts.
These are managed by hepatic resection
using the same techniques necessary for
primary hepatic cell carcinomas of the
liver. The majority of primary bile duct
cancers seem to arise at or near the bifurca-



tion of the common hepatic duct. Long-
mire, in discussing the paper by Hart and
White, stated that he generally finds it un-
necessary to excise liver parenchyma when
resecting tumors at the hepatic duct bifur-
cation because in most patients the junc-
tion of the right and left hepatic lobar ducts
1s situated outside the liver. Tompkins and
associates were able to resect 46% of the
47 patients with proximal lesions of the bile
ducts. They experienced a 23% mortal-
ity rate and achieved no 5-year survivals.
Cameron, also commenting on Hart and
White’s paper, stated that he was able to
resect only about 20% of the malignant
strictures he encountered at the bifurca-
tion of the hepatic duct, while Lees and
associates did not resect any of their 36
malignancies at the bifurcation. Tompkins
and associates, Adson and Farnell, and
Cameron, Gayler, and Zuidema all failed
to note any statistically significant increase
in survival following resection of ductal
cancers in the region of the bifurcation.
Since the mortality of resecting these le-
stons is higher than palliative management
by intubating the ducts, it 1s difficult to ad-
vocate a mgh-risk, difficult resection in the
absence of supporting data. In those cases
where the tumor is localized, resection is
relatively simple; here resection plus a re-
gional lymphadenectomy, as advocated by
Adson and Farnell, 1s indicated. Because
of the high recurrence rate after resection,
it 1s advisable to leave indwelling Silastic
catheter-stents in the hepatic ducts indefi-
nitely even when resection has been done.

Voyles, Bowley, Allison, Benjamin,
and others found that they could identify
preoperatively most cases of hilar cholan-
giocarcinoma, which proved to be unre-
sectable, by performing percutaneous
transhepatic cholangiography followed by
angiography of the hepatic arteries and the
portal vein.

Intubation of Hepatic Ducts

If the patient presents with complete ob-
struction of the left hepatic duct and partial
obstruction of the right duct, it 1s often

When to Operate

not sufficient to drain only one duct, since
the bile backed up behind an obstructed
duct will often become contaminated with
bactena. The patient will generally develop
cholangitis unless adequate drainage of
both ducts 1s accomplished. When ducts
are partially obstructed, drainage of both
ducts is necessary as intubation of a single
duct will cause chronic contamination of
those portions of the biliary tree that are
in communication with the intubated duct.

When a patient appears to have a
large tumor at the bifurcation of the he-
patic ducts, as determined by percutaneous
transhepatic cholangiography, perform an
angiogram to visualize the hepatic arteries
and portal vein. If there is encasement of
these structures and the percutaneous
needle biopsy of the tumor is positive, op-
eration is probably contraindicated. In this
case, ask the radiologist to pass a drainage
catheter into the partially obstructed right
main duct. The catheter can sometimes be
passed through the tumor and even into
the duodenum; a “pig-tail” will anchor the
catheter in place and no external drainage
of bile will be necessary. A second catheter
will be required in the obstructed left he-
patic duct. If the radiologist cannot pass
catheters through the tumor, then the pa-
tient will be required to wear a plastic bag
to collect the bile from each of the cathet-
ers that have been inserted into the ob-
structed hepatic ducts.

When tumors do not appear to be
large by cholangiography, laparotomy for
possible resection of the tumor, or for the
passage of Silastic catheters through the
tumor to permit bile drainage, is indicated.
It has been our impression that when a
Silastic catheter, 4-8 mm in diameter, is
inserted into the hepatic duct through the
tumor at laparotomy, recurrent postopera-
tive cholangitis occurs less frequently than
when a smaller catheter is introduced per-
cutaneously by the radiologist. In either
case, the catheters should be changed in
the radiology suite at least every 3 months
following their insertion. There 1is insufh-
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cient data at this time to determine exactly
which patients should be subjected to per-
cutaneous intubation of hepatic ducts by
the radiologist or to catheterization of the
ducts at laparotomy, as advocated by Ter-
blanche, Saunders, and Louw, and by Cam-
eron, Gayler, and Zuidema.

Indications

Carcinomas of hepatic duct bifurca-
tion

Preoperative Care

Percutaneous transhepatic cholangi-
ography to demonstrate the proximal
extent of the tumor

Hepatic angiography, in selected
cases

Perioperative antibiotics

Nasogastric tube

Pitfalls and Danger Points

Trauma to liver during transhepatic
intubation at laparotomy

Trauma to portal vein or hepatic ar-
tery during tumor excision at hilus

Failure to achieve adequate drainage

of bile

Operative Strategy

Resection

Cameron, Broe, and Zuidema emphasize
that resection of malignant tumors at the
bifurcation of the hepatic duct is safe when
the surgeon can demonstrate that there 1s
no mvasion of the underlying portal vein
or hiver tissue, and if the proximal extent
of the tumor does not reach the secondary
divisions of the hepatic ducts. In these
cases it 1s generally not necessary to resect
hepatic parenchyma; 37% of Cameron,
Broe, and Zuidema’s bifurcation malignan-

cies could be resected for cure with no
deaths. Patients, who do not meet these
criteria of resectability, should undergo
transhepatic intubation of the ducts and
not resection.

Avoiding hemorrhage during the op-
eration depends on careful dissection of
the common hepatic duct and the tumor
away from the bifurcation of the portal
vein. This is best done by dividing the
CBD, mobilizing the gallbladder, and ele-
vating the hepatic duct together with the
tumor to expose the portal vein and its
bifurcation. In borderline cases, remove
the gallbladder and make a preliminary as-
sessment regarding invasion of the portal
vein by dissecting beneath the common he-
patic duct toward the tumor before divid-
ing the CBD. Cameron and associates
(1982) suggest that this dissection may be
facilitated if a radiologist has passed percu-
taneous transhepatic catheters of the Ring
type into both the right and left main ducts.
Since the bifurcation of the common he-
patic duct occurs, in almost all cases, out-
side the liver, the right and left hepatic
ducts can be identified by palpating the
transhepatic catheters that have been pre-
viously inserted.

Dilating Malignant Strictures of the
Hepatic Duct Bifurcation

Most tumors of the hepatic duct involve
the bifurcation. If the radiologist has
passed percutaneous catheters through the
tumor into the common hepatic duct or
the common bile duct preoperatively,
these catheters, in the right and left hepatic
ducts, can be used to facilitate passage of
larger, permanent Silastic catheter-stents.
The stents should preferably be 6 mm in
outer diameter and fairly thick-walled to
prevent the tumor from occluding them.
Since it 1s also desirable to catheterize both
the right and left hepatic ducts, two such
stents are required. Because these two
stents rarely fit into the CBD, it is generally
necessary to perform a Roux-Y hepaticoje-
junostomy to permit both stents to enter
the jejunum and drain the bile in this fash-



1on. If the occlusion of the left hepatic duct
cannot be dilated from below, it is often
possible to identify the left hepatic duct
above the tumor and to pass a stent
through an incision in the hepatic duct
above the tumor.

Operative Technique—Resection
of Bifurcation Tumors

Incision

In most cases a midline incision from the
xiphocostal angle to a point about 5-8 cm
below the umbilicus is suitable. It 1s helpful
to apply a chain or an Upper Hand retrac-
tor to the right costal margin, to improve
the exposure at the hilus of the hver.

Determination of Operability

Perform a cholecystectomy by the usual
technique (see Chap. 48). Incise the layer
of peritoneum overlying the common he-

Operative Technique

patic duct beginning at the level of the cys-
tic duct stump and progressing in a cepha-
lad manner. Also unroof the peritoneum
overlying the hepatic artery so that the
common hepatic duct and the common he-
patic artery have been skeletonized (Fig.
57-1). Now dissect along the lateral and
posterior walls of the common hepatic duct
near the cystic stump and elevate the duct
from the underlying portal vein. Try to
continue the dissection along the anterior
wall of the portal vein towards the tumor
in order to make a judgment as to whether
the tumor has invaded the portal vein. A
more accurate determination will be made
later in the dissection after the CBD has
been divided and elevated. If there are no
signs of gross invasion, then identify the
anterior wall of the tumor and try to pal-
pate the Ring catheters, if they have been
placed in the right and the left hepatic
ducts prior to operation. This will give the
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surgeon some idea of the cephalad extent
of the tumor. Frequently, this judgment
can be made from the preoperative trans-
hepatic cholangiogram. If there is gross
invasion by the tumor of hepatic paren-
chyma, this may be considered a relative
contraindication to resection.

For a final determination of the advis-
ability of resecting the tumor, divide the
CBD (Fig. 57-2) distal to the cystic duct
stump. Oversew the distal end of the CBD
with continuous 4-0 PG suture material.
Dissect the proximal stump of the CBD
off the underlying portal vein by going in
a cephalad direction (Fig. 57-3). Skeleton-
1ze the portal vein and sweep any lymphatic
tissue towards the specimen. Carefully
identify the bifurcation of the portal vein
behind the tumor. Perform this portion of
the dissection with great caution because
lacerating a tumor-invaded portal vein bi-
furcation will produce hemorrhage that
will be difficult to correct if one side of
the laceration consists of tumor. During
this dissection, pay attention also to the
common hepatic and the right hepatic ar-

teries that course behind the tumor. Bifur-
cation tumors may occasionally invade or
adhere to the right hepatic artery.

After demonstrating that the tumor
1s clear of the underlying portal veins and
hepatic arteries, continue the dissection
along the posterior wall of the tumor. The
right and left hepatic ducts and even sec-
ondary branches can often be identified
without resecting hepatic parenchyma. It
1s sometimes difficult by palpation to deter-
mine the proximal extent of the tumor. If
preoperative catheters have been placed,
palpate the right and left duct for the pres-
ence of the catheters. After adequate expo-
sure has been obtained, transect the ducts
and remove the tumor (Fig. 57—4). Perform
frozen-section examination of the proxi-
mal portions of the right and left ducts
in the specimen to determine if the tumor
has been completely removed. If the report
1s positive for tumor, determine whether
removing a reasonable additional length
of duct is feasible. If this additional duct
1s resected, it may be necessary to anasto-



mose three and four hepatic ducts to the
jejunum. Although some adjacent hepatic
parenchyma may be left attached to the
duct during blunt dissection, it is probably
not indicated to perform a major hepatic

Operative Technique

resection for tumors at the bifurcation.
Then insert Silastic tubes into each severed
duct by one of the techniques described
below.

Anastomosis

Construct a Roux-Y jejunal limb as de-
scribed in Chap. 55. Apply a row of 3.5
mm staples with a TA-55 device across the
open end of jejunum. Cut the mucosa flush
with the stapling device and lightly electro-
coagulate the everted mucosa. Bring the
closed end of jejunum to the hilus of the
liver. Make an incision in the antimesen-
teric border of the jejunum equal to the
diameter of the open left hepatic duct.
Anastomose the end of the left hepatic duct
to the side of jejunum with interrupted
5-0 Prolene or 5-0 Vicryl sutures in one
layer. Perform the same type of anastomo-
sis between the right hepatic duct and a
second incision in the jejunum. Pass each
Silastic catheter through the anastomosis
into the jejunum so that it projects for a
distance of 5-6 cm into the jejunum (Fig.
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57-5). Leave the catheters in place perma-
nently because this tumor has a high rate
of recurrence.

In some situations when a tumor exci-
sion requires the reattachment of smaller
ducts to the jejunum, it may be necessary
to remove the jejunal serosa and to suture
the jejunal mucosa to the hepatic paren-
chyma surrounding the divided duct. So
long as each duct has been intubated with
a Silastic tube and this tube passes through
the anastomosis into the jejunum, small de-
ficiencies in the mucosa-to-mucosa approx-
imation will be repaired by the ingrowth
of epithelium over a period of months, pro-
viding that the Silastic stents remain in
place for a period of a year or more.

Drainage and Closure

At the site where the Silastic tube enters
the left hepatic duct at the dome of the
liver, insert a mattress suture of 3-0 PG
into the liver capsule to minimize the possi-
bility of bile draining around the tube at

this point. Tie the two tails of this suture
around the Silastic tube to anchor it in
place. Accomplish the identical maneuver
at the point where the second tube enters
the anterior surface of the right lobe of
the liver. Then make a puncture wound
through the abdominal wall in the right
upper quadrant. Pass the Silastic tube
through this puncture wound. Leave
enough slack to compensate for some de-
gree of abdominal distension. Then suture
the Silastic tube to the skin securely using
2-0 nylon. Perform the identical maneuver
to pass the other Silastic tube that exits
from the liver through a puncture wound
in the left upper quadrant of the abdominal
wall. In addition, place a 2-cm latex Pen-
rose drain near each of the exit wounds
in the right and left lobes of the liver and
bring them through abdominal stab
wounds. A third latex drain should be
placed at the hilus of the liver near the
hepaticojejunal anastomoses.

Close the abdominal incision in rou-
tine fashion.

Operative Technique—
Intubation of Hepatic Ducts
without Resecting Tumor

Incision

Make a midline incision from the xiphoid
to a point 4-5 cm below the umbilicus.

Dilating the Malignant Structure

Identify the common hepatic duct below
the tumor. Make a 1.5-2.0 cm incision in
the anterior wall of the duct. If the patient
has previously undergone percutaneous
transhepatic catheterization of the right
and left hepatic ducts and if both catheters
have passed into the CBD, these catheters
may be utilized to draw Silastic tubes into
each hepatic duct.

In the absence of intraductal cathe-
ters, pass a Bakes dilator into the common
hepatic duct and try to establish a channel
leading into the right hepatic duct. After
the channel has been established, dilate the
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left hepatic duct with a No. 2 or a No. 3
Bakes dilator. If this channel cannot be es-
tablished, try to identify the left hepatic
duct just above the tumor. Having accom-
plished this, incise the duct and pass a Si-
lastic tube through the duct and out the
parenchyma of the liver on the anterior
surface of the left lobe. It will be necessary
to anastomose a Roux-Y limb of jejunum
to this opening in the left hepatic duct.
Pass the Silastic tube through the anasto-
mosis into the jejunum.

Even if the channel can be established
through the tumor into both the right and
left hepatic ducts, often the CBD will not
be sufficiently large to accommodate two
Silastic tubes. Consequently, if both the
right and the left ducts are intubated, gen-
erally a Roux-Y hepaticojejunostomy will
be necessary to accommodate the two Si-
lastic tubes. Because of the presence of tu-

mor, it is often not possible to perform
mucosa-to-mucosa anastomoses. In this
case, simply suture the incised jejunum to
the tissues surrounding the point at which
the tubes exit from the bile duct. Then
pass each tube down into the jejunum for
a distance of at least 6 cm (Fig. 57-8).

Perform the end-to-side jejunojeju-
nostomy, in completing the Roux-Y anas-
tomosis, at a point 60-70 cm distal to the
hepaticojejunostomy, by the method illus-
trated in Figs. 19-36 to 19-40.

Other Intubation Techniques

There are many techniques aimed at min-
imizing trauma when passing a tube
through the liver into the hepatic ducts.
It is helpful to keep the hole in Glisson’s
capsule as small as possible to minimize
the leakage of bile around the tube. If the
patient has already undergone a preopera-
tive transhepatic catheterization of the he-



patic duct, and if the point at which this
catheter penetrates the liver capsule is in
a satisfactory location, one may suture a
urological filliform to the end of the intra-
ductal catheter. Then by withdrawing the
catheter through the liver, the filliform will
be brought through the opening in the
liver capsule. Urological filhform-followers
may then be attached to the end of the
filliform so that the path of the catheter
can be dilated about 6 mm. Following this
step, the Silastic tube can be inserted into
the open end of the follower, where it 1s
sutured securely in place. By withdrawing
the follower, the Silastic tube catheter can
be brought through the liver with minimal
trauma and then out through the skin.

In the absence of an intraductal cath-
eter, one may utilize the technique of
Sparkman (discussion of paper by Cam-
eron, Broe, and Zuidema) by passing a
Fenger flexible gall duct probe through the
cut end of the hepatic duct at the hilus
of the liver. This probe is then passed
through the hepatic parenchyma to a point
on the lower anterior surface of the nght
lobe. Suture a urethral filliform to the tp
of the probe and draw it back to the hilus
of the liver. To this filliform, sequentially
attach urethral followers to gently dilate
the tract. Finally, attach a Silastic catheter
to the last follower and draw it through
the liver and out through the cut end of
the right hepatic duct. Follow a similar se-
quence for the left hepatic duct.

Another simple technique is to pass
a No. 2 or No. 3 Bakes bile duct dilator
through the cut end of the right or left
hepatic duct. Pass the dilator through the
duct untl it reaches a point about 1-1.5
cm from Glisson’s capsule in an appropri-
ate location on the anterior surface of the
liver. Then make a tiny incision in the cap-
sule and push the metal dilator through
the hepatic parenchyma. Suture the tip of
the 10F straight rubber catheter to the
Bakes dilator (see Fig. 57-6). This step may
be simplified if a small hole has been
drilled in the tip of the Bakes dilator to
accept the suture (Tatarchuk and White).

Operative Technique

After drawing the Bakes dilator downward,
the catheter will be led into the hepatic
duct at the hilus of the liver. Then insert
a Silastic tube, 6 mm in outer diameter,
into the flared open end of the French cath-
eter and suture it securely in this location
(see Fig. 57-7). By drawing the catheter
out of the hepatic duct at the hepatic hilus,
the Silastic tube will be in the proper loca-
tion. Make certain that holes have been
punched in the Silastic prior to its inser-
tion. These holes should be situated above
and below the site of the tumor. One con-
venient source of the Silastic tubing is the
round Jackson-Pratt drain.

Bring the Silastic catheters out
through puncture wounds in the abdomi-
nal wall and insert latex drains to the sites
from which the plastic catheters exit from
the right and left hepatic lobes, and one
drain to the hilus of the liver.

Postoperative Care

Attach the Silastic catheters to plastic
bags for gravity drainage until there
1s no drainage of bile along any of
the latex drains. Then occlude the Si-
lastic catheters. Instruct the patient to
irrigate each catheter twice daily with
25 ml of sterile saline. It will be neces-
sary to replace the nylon suture fixing
the catheter to the skin approximately
once every 4-6 weeks.

Instruct the patient to return to the
X-ray department every 3 months in
order to have the catheters replaced,
as sludge tends to occlude many of
the openings as time goes by. Replac-
ing the catheters is accomplished by
passing a sterile guide wire through
the Silastic tube; then remove the Si-
lastic tube with sterile technique and
replace it with another tube of the
same type. Remove the wire and per-
form a cholangiogram in order to con-
firm that the tube has been accurately
placed. Then suture the tube to the
skin. If the patient develops cholangi-
tis, it may be necessary to replace the
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tube at an earlier time interval than
3 months.

Remove the latex drains when there
is no further drainage of bile.

Continue perioperative antibiotics
until the latex drains have been re-
moved.

Maintain nasogastric suction until
bowel function returns.

Prescribe cimetidine intravenously
until the patient has resumed a regu-
lar diet to lower the incidence of post-
operative gastric ‘“‘stress” bleeding.

Postoperative Complications

Sepsis, subhepatic or subphrenic

Cholangitis generally will not occur
unless there is some element of ob-
struction to the drainage of bile. If
the ducts draining only one lobe of
the liver have been intubated, leaving
the opposite hepatic duct completely
occluded but not drained, cholangitis
or even a liver abscess will frequently
occur over a period of time. Conse-
quently, in the presence of a tumor
at the bifurcation of the hepatic duct
which occludes both right and left he-
patic ducts, drainage of each duct is
necessary. If drainage of both ducts
cannot be accomplished in the operat-
ing room, then request the radiologist
to perform percutaneous transhepatic
insertion of a catheter into the un-
drained duct postoperatively. Routine
replacement of the Silastic tubes at
intervals of 2-3 months will prevent
most cases of postoperative cholangi-
ts.

Leakage of bile around the Silastic
tube may occur early if the puncture
wound in Glisson’s capsule is larger
than the diameter of the Silastic tube.
If leakage occurs late in the postoper-
ative course, attempt to replace the

tube, around which the bile is leaking,
with a tube of somewhat larger diame-
ter. If leakage occurs in the immediate
postoperative course, check the posi-
tion of the Silastic tubes by perform-
ing cholangiography to ascertain that
none of the side holes in the tubes
is draining freely into peritoneal cav-
ity.

Upper gastrointestinal hemorrhage
late in the postoperative course is re-
ported to occur in as many as 7% of
patients with hepaticojejunostomies
that divert bile from the duodenum.
Patients should be alerted to this pos-
sibility and treated promptly with ant-
acid therapy and cimetidine.
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Concept: Which Operations
for Pancreatic Cancer

Resection versus Bypass

In past decades the mortality rate of pan-
creatic resection ranged between 20% and
40%. Since the mortality rate far exceeded
the incidence of 5-year survival, it could
reasonably be argued that the results of
bypass procedures were superior to resec-
tion. For the period 1953-1973, Aston and
Longmire lost 13.8% of 65 patients under-
going a Whipple resection. But those pa-
tients undergoing surgery from 1963 to
1973 had a mortality rate of only 5.1%.
ReMine experienced a 4.3% mortality in
a recent series of total pancreatectomies,
while Moosa, Lewis, and Mackie had four
deaths in 52 resections (19 Whipple oper-
ations and 33 total pancreatectomies).
Barton and Copeland reported a 2.3%
mortality for 44 Whipple operations for
ampullary carcinoma. Representative 5-
year survival figures reported by Forrest
and Longmire in 1979 ranged from 4%
for carcinoma of the pancreas to 24% for
ampullary and 25% for distal common bile
duct (CBD) cancer. These patients were
treated by partial pancreatoduodenec-
tomy. Our hospital mortality 1s 4.8% in
21 cases.

Since the average mortality rate for
a palhiative bypass procedure in pancreatic
carcinoma is 10%-20% (Brooks, 1983),
which exceeds that of pancreatic resection
when the latter is performed by an experi-
enced team, we believe that any patient
whose tumor can be encompassed by surgi-
cal means should undergo resection. We
have noted, together with Child, Hiner-
man, and Kauffman, with Wilson and
Block, and with others, that even in pa-
tients who are not cured by resection,

pancreatectomy provides a considerably
greater degree of palliation, especially of
pain, than does a bypass operation.

Contraindications to resection in-
clude distant metastases, peritoneal seed-
ing, invasion of the root of the mesentery
and metastases to distant lymph nodes
(e.g., at the cehac axis). A minor degree
of invasion of the portal vein or the middle
colic vessels does not contraindicate resec-
tion.

Which Bypass Operation?

Because patients with inoperable pan-
creatic cancer are usually in the poor-risk
category and can not withstand any serious
postoperative complication, the bypass
procedure must be selected with care.
Operations involving anastomoses to the
duodenum are contraindicated because a
leak is often fatal in these patients. Using
the gallbladder to bypass a malignant ob-
struction may be short-lived because the
tumor may grow up the CBD and occlude
the cystic duct. Our preference in this cate-
gory of patients is an anastomosis between
the end of a Roux-Y segment of jejunum
and the side of the dilated hepatic duct.

Because the Roux-Y jejunojejunos-
tomy is accomplished by a stapling tech-
nique that takes only 1-2 minutes of oper-
ating time, the Roux-Y technique can be
accomplished expeditiously. It has the ad-
ditional advantage that leakage of bile from
this type of anastomosis is not a serious
complication if a drain has been inserted
at the time of surgery.
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Because 30% of patients with inoper-
able carcinoma of the head of the pancreas
will experience obstruction of the duode-
num before they die of cancer, we routinely
perform a gastrojejunostomy to the Roux-
Y loop in order to prevent this late compli-
cation. The gastrojejunostomy, too, is per-
formed by a stapling technique to the
greater curvature side of the gastric an-
trum. The gastrojejunostomy should be lo-
cated 50-60 cm from the hepaticojejun-
ostomy. Our mortality rate from this
procedure has been one death in 52 Roux-
Y hepaticojejunostomies.

Total versus Partial
Pancreatoduodenectomy
(Whipple)

Although the reported 5-year survival rate
following resection for ampullary and per-
1ampullary cancer has risen in recent years
to 25%-30%, the survival following partial
pancreatectomy (Whipple) for carcinoma
of the pancreas has remained negligible.
One reason for this poor survival may be
the fact that pancreatic carcinoma is multi-
centric in origin. Therefore resection of
only the head of the pancreas may leave
residual carcinoma in the body or the tail.
Collins, Craighead, and Brooks noted four
cases of tumor extending beyond the line
of resection in 11 consecutive Whipple
procedures.

There are several reasons why the to-
tal pancreatectomy is a safer operation
than is the Whipple. Removing the entire
pancreas avoids the possibility of postoper-
ative acute pancreatitis as well as the possi-
bility that the patient will develop a leaking
pancreaticojejunal anastomosis. The latter
complication is responsible for many of the
lethal results following pancreatoduode-
nectomy. In addition to avoiding these
complications, total pancreatectomy also
permits more complete removal of lymph
nodes. Although the total number of cases
involved is small, there is suggestive evi-
dence from the data of Brooks and Cule-

bras, of Forrest and Longmire, and of
Moosa and associates that the 5-year sur-
vival following total pancreatectomy for
pancreatic carcinoma is higher than that
following partial pancreatectomy.

If the results following total pancre-
atectomy seem superior to that of the
Whipple operation, what are the disadvan-
tages of this procedure? First, the absence
of any exocrine secretion from the pan-
creas requires the supplemental feeding of
pancreatic enzymes in order to prevent ste-
atorrhea. Since these enzymes are fairly ef-
fective, this does not create a significant
disadvantage. A more important drawback
of total pancreatectomy is the resulting dia-
betes.

The diabetes that follows total pan-
createctomy tends to be “brittle” and diffi-
cult to manage in about 20% of patients.
Death from hypoglycemia has been re-
ported as long as 4 years following opera-
tion when the patients do not exhibit con-
tinued alertness to diabetic control.
Although this is true of 20% of patients,
the remainder have no more difficulty than
do those with diabetes of nonsurgical ori-
gin. Consequently we agree with Brooks
and Culebras, with ReMine, and with
Moosa and associates that total pancreatec-
tomy is now the operation of choice for
patients with carcinoma of pancreatic ori-
gin.

There are also situations when total
pancreatectomy may be indicated even for
cancers of ampullary, periampullary, or
distal CBD origin. In some of these pa-
tients, the pancreas may be very soft and
the pancreatic duct may be either small or
thin walled, conditions that make the pan-
creatojejunostomy an insecure anastomo-
sis with increased danger of postoperative
leakage. Under these conditions, total pan-
createctomy may be a safer operation.

Fortner, Kim, Cubilla, Turnbull, and
associates have described a very radical to-



tal pancreatectomy that includes the resec-
tion and reanastomosis of the superior
mesenteric artery and vein. As yet, there
are inadequate data to support the use of
this procedure.

Distal Pancreatectomy

Distal pancreatectomy is indicated and may
be curative in cases of localized cystadeno-
carcinoma and malignant insulinoma. On
the other hand, for duct cell carcinoma of
the pancreatic tail, distal pancreatectomy
has resulted in no known 5-year survivors.
However, in some cases resection may pro-
duce excellent palhation.

Is Biopsy Necessary?

When a Whipple pancreatoduodenostomy
is inadvertently performed for chronic pan-
creatitis, the mortality rate 1s low because
the thickened pancreas and pancreatic duct
take sutures quite well and thus minimize
the incidence of postoperative anastomotic
leakage. Also, the postoperative disability
is minimal because removing the head of
the pancreas does not produce diabetes in
patients who do not already suffer from
this condition. On the other hand, if total
pancreatectomy is done in error, the result-
ing disability may be a brittle form of dia-
betes. Therefore, we believe that prior to
total pancreatectomy, a serious attempt
should be made to confirm the diagnosis
of malignancy. In some cases this may be
done by performing a biopsy during endo-
scopic radiographic cholangiopancreatog-
raphy (ERCP). Alternatively, aspiration of
the pancreatic duct during ERCP may pro-
duce a positive diagnosis when the speci-
men is subjected to cytological study. If
this is not successful, needle aspiration of
the tumor during laparotomy should be
carried out. Staining of this aspirate for
cytological study is a safe means of obtain-

Total versus Partial Pancreatoduodenectomy

ing a histological diagnosis. When these
procedures fail, a scalpel or Travenol nee-
dle biopsy may be successful.

In some cases an experienced pan-
creatic surgeon may make the diagnosis of
carcinoma on the basis of marked enlarge-
ment of the pancreatic duct accompanied
by a thin-walled dilated CBD and gallblad-
der. Before doing a total pancreatectomy,
we prefer, in most cases, histological con-
firmation.

Pancreatectomy as a Palliative
Procedure

Although pancreatectomy for cancer is
generally performed only when there are
prospects for cure, this operation does in
fact provide better palliation than any
other. In agreement with Child and associ-
ates, ‘“we are convinced that death from
metastatic disease is more humane than
death with a painful cancer in place which
infiltrates the aorta and regional nerves.”
A number of patients following pancre-
atectomy for cancer have survived from 2-
5 years without suffering the unrelenting
back pain characteristic of this disease.
Death generally ensues from liver metas-
tases. Consequently, a surgical team,
whose mortality rate is at or below 10%,
should be aggressive in performing pan-
createctomy whenever the lesion is techni-
cally resectable and if there are no distant
metastases.
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Partial Pancreatoduodenectomy

(Whipple)

Indications

If the patient’s serum bilirubin ex-

Carcinoma of ampulla

Periampullary and duodenal carci-
noma

Periampullary and duodenal carci-
noma

Carcinoma of the distal common bile
duct (CBD)

Islet cell carcinoma of pancreatic head

Duct cell carcinoma of pancreatic
head

Contraindications

Distant metastases (liver)

Distant lymph node metastases (celiac
axis)

More than minimal invasion of portal
vein, superior mesenteric vessels, or
root of small bowel mesentery.

Absence of a surgical team experi-
enced in pancreatoduodenectomy;
when a patient suffering from obstruc-
tive jaundice has been found to have
operable ampullary or pancreatic can-
cer, perform only a simple cholecys-
tostomy and refer the patient else-
where.

Preoperative Care

Correct hypoprothrombinemia with
vitamin K.

Accomplish nutritional rehabilitation,
if necessary.

ceeds 20 mg/dl, the operative mortal-
ity rate will be increased. In these
cases, preoperative decompression of
the biliary tract is advocated by some
surgeons. The preferred method of
accomplishing this 1s to have an expe-
rienced radiologist insert into the di-
lated hepatic ductal system a percuta-
neous drainage catheter (Denning,
Ellison, and Carey). This catheter 1s
attached to a drainage bag for a pe-
riod of 2-3 weeks, during which the
bilirubin level will recede. Norlander,
Kalin, and Sunblad, after establishing
preoperative percutaneous transhe-
patic drainage in 58 patients with
jaundice due to cancer, doubted that
this procedure benefited these pa-
tients. We are not convinced that pre-
operative biliary drainage should be
performed in all patients whose serum
bilirubin exceeds 20 mg/dl.

Perform diagnostic procedures as de-
scribed below.

Prescribe perioperative antibiotics.

Pass nasogastric tube preoperatively.

Special Diagnostic Procedures in
Obstructive Jaundice

After determining the liver chemistry pro-
file in patients suspected of having obstruc-
tive jaundice, order a sonogram or CT scan
of the pancreas and bile ducts. Sonography
will generally reveal whether the bile ducts
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are dilated, whether there are calculi in
the gallbladder, and whether the head
of the pancreas is enlarged. In the absence
of calculi, if the CBD 1s enlarged down
to its termination and there is no mass
seen in the head of the pancreas, an en-
doscopicradiographiccholangiopancreato-
gram (ERCP) is indicated. This will often
result in successful radiographic visualiza-
tion of the CBD, and a tumor of the distal
bile duct may be suspected by the appear-
ance of this cholangiogram. ERCP will also
permit direct observation of the ampulla,
which can be biopsied if any abnormality
of the ampulla is seen. If there is a periam-
pullary tumor or ulceration, an endoscopic
biopsy is the most direct route to a histo-
logical diagnosis. It is very helpful preoper-
atively to have a confirmed diagnosis of a
primary carcinoma arising from the am-
pulla, from the periampullary duodenum,
or from the distal CBD, because in these
cases total pancreatectomy is not necessary
and a Whipple operation can be planned.
In tumors that arise from the pancreas, we
prefer a total pancreatectomy, as discussed
in Chap. 58.

If ERCP is not successful in delineat-
ing the cause of the obstructive jaundice,
then performing a percutaneous transhe-
patic cholangiogram will provide an accu-
rate road map of the entire system down
to the point of obstruction. This radio-
graphic procedure often differentiates suc-
cessfully among biliary calculus, ampullary
carcinoma, and carcinoma of the head of
the pancreas. Occasionally the transhepatic
cholangiogram will identify an intrahepatic
carcinoma arising at the bifurcation of the
left and right main hepatic ducts, or in one
or the other hepatic ducts, thereby reveal-
ing information that markedly alters the
operative plan.

Pauents suspected of obstructive
jaundice, who do not have enlarged ducts
by sonography and in whom percutaneous
transhepatic cholangiography is unsuc-
cessful, may benefit from an ERCP, a per-
cutaneous biopsy of the liver, or a CT scan.

Preoperative angiography is often
performed prior to pancreatectomy, since
it 1s helpful for the surgeon to know in
advance if his patient has an anomalous
hepatic artery that originates at the supe-
rior mesenteric artery. Lacking this infor-
mation, the surgeon runs an increased risk
of damaging the anomalous artery during
the pancreatic dissection. Angiography of
the celiac axis may reveal that the splenic
artery and vein are completely encased by
tumor, in which case it is very likely that
the lesion is inoperable. In cases of this
type, it may be desirable to biopsy the pan-
creas under radiographic control with a
percutaneous needle. Cytological study of
the needle aspirate is often diagnostic of
cancer. This may obviate the need for sur-

gery.

Pitfalls and Danger Points

Intraoperative hemorrhage

Trauma to or inadvertent ligation of
superior mesenteric artery or vein, an
anomalous hepatic artery, or the por-
tal vein

Failure of pancreaticojejunal anasto-
mosis with leakage

Failure of choledochojejunal anasto-
mosis with leakage

Postoperative hemorrhage
Postoperative sepsis
Postoperative acute pancreatitis

Postoperative marginal ulcer with gas-
tric bleeding



Operative Strategy

Avoiding and Managing Intraoperative
Hemorrhage

The greatest risk of major intraoperative
hemorrhage occurs when the surgeon is
dissecting the portal vein away from the
neck of the pancreas. This is especially true
when an inexperienced pancreatic surgeon
has misjudged the resectability of a carci-
noma of the pancreas. In this case, while
injudiciously trying to separate the portal
vein from an invading carcinoma, he can
produce a major laceration at a time when
he has not yet achieved adequate exposure
of the portal vein. Freeing the portal vein
1s the most dangerous step in this opera-
tion. Temporary control of hemorrhage is
generally possible in this situation if the
surgeon will compress the portal and supe-
rior mesenteric veins against the tumor by
passing his left hand behind the head of
‘the pancreas.

Next, an experienced assistant will
have to divide the neck of the pancreas
anterior and just to the left of the portal
vein. In some cases, it will be necessary
to 1solate and temporarily occlude the
splenic, the inferior mesenteric, the supe-
rior mesenteric, the coronary, and the por-
tal veins in order to achieve proximal and
distal control. If tumor has indeed invaded
the portal vein, then a patch or a segment
of vein may have to be excised, to be re-
placed by a saphenous vein patch or, in
some cases, a vein graft. An end-to-end
anastomosis of the portal to the superior
mesenteric vein is possible when the seg-
ment to be resected is short. To replace
longer segments of resected portal vein,

Operative Strategy

interpose a saphenous or internal jugular
vein graft. Ligating the portal vein is often
fatal unless the superior mesenteric vein
is preserved and is free to drain into the
intact splenic, and then into the short gastric
veins. We know of no 5-year survivals in
patients whose tumor has invaded the por-
tal vein.

Avoiding Postoperative Hemorrhage

Braasch and Gray (1977) in a review of
279 Whipple operations noted that post-
operative hemorrhage, either from the op-
erative site or the gastrointestinal tract, oc-
curred in 11% of their patients. Among
patients who developed postoperative
hemorrhage, 58% died. This complication
must be regarded as preventable. Postop-
erative hemorrhage stems from one of the
four following causes: (1) stress ulcer; (2)
gastrointestinal marginal ulcer; (3) di-
gestion of the retroperitoneal blood ves-
sels by combined leakage of both bile and
pancreatic juice; or (4) inadequate ligature
of the innumerable blood vessels divided
during surgery.

With respect to stress bleeding, it is
important to treat the postoperative pan-
createctomy patient with cimetidine or ant-
acid therapy or both, so that the intragas-
tric pH will not go below the level of 5.0.
Frequent determinations of the gastric pH
by aspirating the nasogastric tube will de-
termine the dosage of antacid therapy re-
quired in each case. This 1s 1dentical with
the routine followed in an Intensive Care
Unit for all surgical patients who are at
risk of developing stress bleeding. Antacid
therapy is very effective in preventing
bleeding from stress ulcers.

To prevent a postoperative marginal
ulcer, which follows the Whipple operation
in 6% of cases (Grant and Van Heerdon),
either perform a vagotomy plus antrec-
tomy or remove at least 65%-75% of the
stomach. Of these two methods, Scott,
Dean, Parker, and Avant demonstrated the
superiority of vagotomy in these cases.
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Hemorrhage secondary to the di-
gestion of retroperitoneal tissues by acti-
vated pancreatic juice 1s best prevented by
observing the operative strategy (outlined
below) aimed at preventing leakage from
the pancreatic anastomosis.

Hemorrhage that results from a liga-
ture shipping off the gastroduodenal or
right gastric artery is a result of careless
operative technique. During pancreatec-
tomy, carefully skeletomze each of these
two arteries prior to ligating them. Heavy
nonabsorbable ligature material should be
used and an adequate stump of vessel must be
left distal to the higature to prevent slipping.
The same principles apply to the branches
of the portal and superior mesenteric
veins.

Avoiding Leakage from the
Pancreaticojejunal Anastomosis

Failure of the pancreaticojejunal anasto-
mosis has in our experience been the most
common serious technical complication of
pancreatoduodenectomy. As noted by
Braasch and Gray (1977), failure of the
anastomosis 1s more common (25%) in pa-
tients who have carcinoma of the distal
portion of the CBD or of the duodenum
because many of these patients do not de-
velop obstruction of the pancreatic duct,
which is frequently accompanied by some
degree of pancreatitis. Both obstruction
and pancreatitis produce thickening of the
pancreatic duct and the pancreatic pa-
renchyma. In the absence of this thicken-
ing, sewing a small thin-walled duct to the
jejunum produces a high failure rate. Some
authors (Child, Hinerman, and Kauffman)
feel that invagination of the pancreatic
stump into the end of jejunum may be su-
perior to the mucosa-to-mucosa anastomo-
sis. However, when the pancreatic paren-
chyma is soft, suturing 1t to the open end
of jejunum may also be fraught with com-
plications. When a small duct and a soft
pancreatic parenchyma are encountered,

the surgeon should consider whether total
pancreatectomy might not be the safest al-
ternative, even though it will produce post-
operative diabetes.

In cases of ampullary cancer, the pan-
creatic duct will enlarge and the pancreas
itself will become somewhat fibrotic, both
of which make an anastomosis more reha-
ble. In addition, inserting a Silastic cath-
eter into the pancreatic duct and bringing
it into the jejunum and then out to the
skin through a tiny jejunostomy opening
will divert the pancreatic secretions to the
outside. This will reduce the likelihood of
postoperative leakage. Leave the catheter
in place for 3 weeks. In performing the
anastomosis, insert an outer layer of non-
absorbable sutures to firmly attach the pan-
creatic parenchyma to the serosa of jeju-
num. The inner layer consists of very fine
sutures that attach the pancreatic duct to
the full thickness of the jejunal wall. Al-
though no conclusive data are available,
it appears that this technique in cases with
dilated pancreatic ducts, gives better re-
sults than invaginating the stump of the
pancreas into the end of the jejunum.

If a leak of pancreatic juice does oc-
cur, it 1s important to have placed an ade-
quate number of drains in the area of the
anastomosis. Leakage of pure pancreatic
juice, which has not been activated, will
not damage the surrounding tissues, and
the pancreatocutaneous fistula will gener-
ally close spontaneously without damaging
the patient. On the other hand, if leakage
from the pancreaticojejunostomy is accom-
panied by simultaneous seepage of bile
into the same region, the pancreatic tryptic
ferments become activated and begin to
digest the surrounding retroperitoneal tis-
sues. This produces sepsis and hemor-
rhage, complications that constitute the
chief causes of death following pancreato-
duodenectomy. Consequently, every at-
tempt should be made to divert the flow
of bile from the area of the pancreaticojeju-
nostomy. This may help prevent the bile
from refluxing up into the pancreaticojeju-
nal anastomosis.



Treating a Pancreatic Fistula by
Removing the Pancreatic Stump

When a patient suffers a pancreatocutane-
ous fistula that leaks clear pancreatic juice,
only expectant therapy is necessary. If after
a few days the clear, watery secretion turns
green, indicating the admixture of bile with
the pancreatic juice, the situation is much
more serious. A major leak of bile and pan-
creatic juice carries with it a high mortality
rate. If the patient’s condition begins to
deteriorate despite adequate drainage, se-
rious consideration should be given to ex-
ploring the patient and removing the rem-
nant of pancreas together with the spleen.
Although Braasch and Gray (1977) state
that such a procedure is extremely hazard-
ous, we performed this procedure success-
fully on one occasion without much difh-
culty. Under certain conditions converting
the Whipple operation into a total pancre-
atectomy can constitute a lifesaving opera-
tion.

Avoiding Postoperative Marginal Ulcer

As mentioned above, preventing a mar-
ginal ulcer following pancreatectomy re-
quires the excision of 65%-75% of the
stomach or the combination of vagotomy
with antrectomy in order to reduce the gas-
tric acid output. We prefer vagotomy and
antrectomy, as do Scott and associates. Al-
ternatively, preserving the antrum and the
pylorus as described by Traverso and
Longmire does not seem to cause a signifi-
cant number of postoperative ulcers.

Operative Strategy

Avoiding Trauma to an Anomalous
Hepatic Artery Arising from the
Superior Mesenteric Artery

Braasch and Gray (1976) point out that
in 20% of 200 cadaveric dissections per-
formed by Michels, the superior mesen-
teric artery gave rise either to the common
hepatic artery or to the right hepatic artery.
In most cases, these anomalous hepatic ar-
teries follow a course from the superior
mesenteric artery posterior to the pancreas
into the hepatoduodenal ligament. Proper
anatomical dissection of the superior mes-
enteric vessels away from the superior un-
cinate process with alert palpation of the poste-
rior pancreas by the surgeon will avoid
traumatizing the anomalous hepatic artery.
In 1% of the cases in the anatomical study,
the common hepatic artery arose from the
superior mesenteric and passed through the
head of the pancreas on its way to the liver.
In the 1% of patients in whom this anatom-
ical condition exists, Braasch and Gray
(1976) consider pancreatectomy contrain-
dicated. Preoperative angiography to de-
lineate the hepatic arterial supply will help
the surgeon avoid injuring these anoma-
lous vessels.

Operative Technique

Incision

Make a midline incision from the xiphoid
to a point 10 cm below the umbilicus.

Evaluation of Pathology

If uissue has not been obtained preopera-
uively by gastroduodenoscopy for the posi-
tive histological diagnosis of cancer, then
a further attempt should probably be made
to biopsy the tumor at operation prior to
proceeding with pancreatectomy. Divide
the omentum between hemostats to ex-
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pose the anterior surface of the pancreatic
head (Fig. 59-1). If a stony-hard area of
tumor is visible either on the anterior or
posterior surface of the pancreas, shave the
surface of the tumor with a scalpel or re-
move a wedge of tissue. If the tumor ap-
pears to be deep, insert into the tumor a
No. 22 needle on a 10 ml syringe contain-
ing 4-5 ml of air; aspirate; expel the sample
on a sterile slide; spray the slide promptly
with a fixation solution and submit the shde
for immediate cytological study. In most
cases we have found cytological examina-
tion of smears prepared after thin needle
aspiration to be both safe and accurate.
If this 1s not confirmatory for cancer, per-
form the biopsy with a Travenol Tru-cut
needle. If possible, pass a Travenol needle
through both walls of the duodenum on
its way to the pancreas. This technque

helps avoid a postoperative pancreatic fis-
tula. When lesions of the distal common
duct are suspected, obtain a tissue sample
by passing a small curette through a cholo-
dochotomy incision and scrape the region
of the suspected malignancy. Choledo-
choscopy is an excellent means of obtain-
ing a biopsy of common duct tumors. If
a tumor is palpable in the region of the
ampulla, make a longitudinal or oblique
duodenotomy incision over the mass and
excise a sample under direct vision. Close
the duodenotomy in an everting fashion
by applying Allis clamps and then the TA-
55 stapling device. Discard all instruments
that have come into contact with the tumor
during the biopsy and redrape the field.

If preoperative X-ray visualization of
the CBD has not been accomplished by
transhepatic cholangiography or ERCP, a
cholangiogram or choledochoscopy may



Fig. 59-2

be indicated to rule out an impacted com-
mon duct stone as the cause of the patient’s
Jjaundice.

Next, evaluate the lesion for operabil-
ity. Check for metastatic involvement of the
liver, of the root of the small bowel mesen-
tery, and of the lymph nodes at the celiac
axis. Metastasis to a lymph node along the
gastrohepatic or the gastroduodenal artery
adjacent to the malignancy does not con-
traindicate resection.

Invasion of the superior mesenteric
or the portal vein is the most common con-
traindication to resection. Although it is
possible to resect a small segment of these

Operative Technique

veins, and to replace it with a vein patch
or a vein graft, the finding that the tumor
invades these structures is a contraindica-
tion to pancreatectomy.

Determination of Resectability;
Dissection of Portal and Superior
Mesenteric Veins

Perform an extensive Kocher maneuver by
incising the peritoneal attachment (Fig.
59-2) along the lateral portion of the de-
scending duodenum. It is not always neces-
sary to liberate the hepatic flexure of the
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colon to accomplish this maneuver. Insert
the left index finger behind a lateral duode-
nal ligament which attaches the descending
duodenum to the fascia of Gerota. Divide
this ligament over the index finger and
continue this line of dissection toward the
third portion of the duodenum as far as
the point where the superior mesenteric
vein crosses the transverse duodenum (Fig.
59-3). Excessive upward traction on the
duodenum and pancreas may tear the su-
perior mesenteric vein; so caution 1s indi-
cated. Continue liberating the duodenum
superiorly as far as the foramen of Wins-
low.

If the head of the pancreas 1s replaced
by a relatively bulky tumor, it would be
difficult to expose the superior mesenteric
vein. In such cases, after dividing the
omentum to expose the anterior surface
of the pancreas, identify the middle colic
vein and trace it to its junction with the
superior mesenteric vein (Fig. 59-4). Al-
though this junction may be hidden from
view by the neck of the pancreas, one can
generally 1dentify the superior mesenteric



vein without difficulty by following the
middle colic vein. Gentle dissection is im-
portant in this area as there are often large
fragile branches joining both the middle
colic and the superior mesenteric veins
with the inferior pancreaticoduodenal
vein. If these branches are torn, control
of bleeding behind the neck of the pan-
creas will be difficult.

In the course of this dissection, one
can decide whether there is gross invasion
of the vena cava or of the superior mesen-
teric vein, either of which contraindicates
resection.

Operative Technique

Identify the hepatic artery medial to
the lesser curvature of the stomach after
incising the filmy avascular portion of the
gastrohepatic omentum. Incise the perito-
neum overlying the common hepatic artery
and sweep the lymph nodes toward the
specimen. Continuing this dissection to-
ward the patient’s right will reveal the ori-
gin of the gastroduodenal artery. Dissect
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this artery free using a Mixter clamp (Fig.
59-5) and divide the vessel between two
ligatures of 2-0 cotton, leaving about 1 cm
beyond the proximal tie to prevent the pos-
sibility of the ligature slipping off. Con-
tinue the dissection just deep and slightly
medial to the divided gastroduodenal ar-
tery and identify the anterior aspect of the
portal vein (Fig. 59-6). In the presence of
carcinoma near the head of the pancreas
there are often numerous small veins

Operative Technique

superficial to the portal vein. Do not use He-
moclips in this area because they will inad-
vertently be wiped away during the subse-
quent dissection and manipulation. Each
vessel should be divided and ligated with
3-0 or 4-0 cotton ligatures.

After identifying the shiny surface of
the portal vein, gently free this vein from
the overlying pancreas, using a peanut
sponge dissector. If there is no invasion
of the portal vein by tumor, there will be
no attachment between the anterior wall
of the portal vein and the overlying pan-
creas; thus a finger can be passed between
this vein and the neck of the pancreas (Fig.
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59-7). Occasionally, this is easier to accom-
plish by inserting the finger from below
the pancreas, between the superior mesen-
teric vein and the overlying gland. With
one finger inserted between the neck of
the pancreas and the superior mesenteric
vein, pass the other hand behind the head
of the pancreas and try to determine if the
tumor has invaded the uncinate process,
the posterior side of the portal vein, or
the superior mesenteric vessels. If all of
the above conditions have been fulfilled,

the tumor is probably resectable, and one
may proceed now with the pancreatectomy.
Execute this dissection carefully since it is
the most hazardous in the entire proce-
dure. If the tumor has invaded the portal
vein and the finger dissection produces a
laceration of the vein, control of the hem-
orrhage will be extremely difficult. (See
discussion above, in the section on Opera-
tive Strategy.)



Continue the dissection of the hepatic
artery by dividing and ligating the right
gastric artery. Incise the peritoneum over
the common hepatic artery as far as the
porta hepatis. Unroof and expose the CBD
and sweep the lymphatic tissue from the
porta hepatis down to the specimen,
thereby skeletonizing the hepatic artery
and CBD.

Cholecystectomy

(See Chap. 48.)

Identify the junction between the cys-
tic and common bile ducts in preparation
for a cholecystectomy. Identify, hgate, and
divide the cystic artery. Then dissect the
gallbladder from its attachment to the liver
from above down. When the gallbladder
1s free and 1s attached only by the cystic
duct, apply a 3-0 suture-ligature to the cys-
tic duct and remove the gallbladder.

Encircle the common hepatic duct just
proximal to the point where it is joined
by the cystic duct. Apply an occluding tem-
porary ligature or clamp to the hepatic duct
and divide 1t distal to the ligature or clamp,
sweeping lymphatic tissue toward the spec-
imen.

Vagotomy and Gastrectomy

(See Chap. 10.)

With the lower portion of the sternum
retracted upward and in a cephalad direc-
tion by means of either a “chain” or an
Upper Hand retractor, expose the anterior
surface of the abdominal esophagus. Us-
ing a Harrington or Weinberg retractor to
elevate the left lobe of the liver, incise
the peritoneum overlying the abdominal
esophagus transversely. With a peanut
sponge dissector separate the esophagus
from the crura of the diaphragm. When
this has been accomplished, encircle the
abdominal esophagus with the index fin-
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ger. Resect the anterior and posterior vagal
trunks plus any other vagal branches that
can be identified.

Palpate the left gastric artery along
the lesser curvature of the stomach. Iden-
ufy a pomnt about halfway between the
esophagus and pylorus. Insert a large
hemostat between the vascular pedicle and
the lesser curvature of the stomach. Doubly
ligate the left gastric pedicle by using 2-
0 cotton ligatures and divide these vessels,
freeing the lesser curvature of the stomach.
Now identify the gastroepiploic arcade on
the greater curvature at a point approxi-
mately opposite the point of division of
the left gastric vessels. Ligate and divide
this arcade vessel. This will accomplish ap-
proximately a 50% gastrectomy. Divide the
omentum outside the arcade toward the
head of the pancreas.

Now apply the TA-90 stapling device
across the body of the stomach and fire
the staples (see Fig. 15-45). If the stomach
wall 1s not thickened, use the 3.5 mm sta-
ples. Reapply the TA-90 device about 1
cm cephalad to this line of staples and fire
again (see Fig. 15—46). Then transect the
stomach flush with the stapling device and
remove the TA-90. Observe the staple line
for bleeding points. These can generally
be controlled by electrocoagulation. Apply
a sterile rubber glove over the antrum of
the stomach in order to avoid contamina-
tion from the everted gastric mucosa. Fix
the glove in place with an umbilical-tape
ligature.

Division of Pancreas

In patients with periampullary or distal
CBD tumors there may be no obstruction
of the pancreatic duct. In these cases the
pancreas may be quite soft in consistency
and thus make a duct-to-jejunum anasto-
mosis unsafe. In this case the surgeon may
elect to perform a total pancreatectomy by
the technique described in Chap. 60. If this
option is not selected, place the line of divi-
sion of the pancreas 3-5 cm to the left of
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the superior mesenteric vessels. This will
leave a remnant of pancreatic tail, which
1s suitable for implanting into the open end
of the jejunum when the pancreatic duct
1s too small for a good anastomosis. Leav-
ing a small remnant of pancreas will reduce
the exocrine secretion and thus reduce the
risk of serious leakage; at the same time,
there may be sufficient number of islet cells
left to prevent diabetes. If this method 1s
elected, carefully free the neck and the
body of the pancreas from the underlying
splenic vein by working from above and
from below. A few small branches from
the pancreas to the splenic vein must be
divided.

After the neck and body of the pan-
creas have been elevated, apply a TA-55
stapler across the pancreas (Fig. 59-8a).
Use 3.5 mm staples in most cases. Fire the
stapling device and divide the pancreas to
the left of the stapling device (Fig. 59-8b).
Identify the pancreatic duct and insert a
plastic catheter into the duct to prevent
its being occluded by the serial mattress
sutures of 4-0 Prolene, which are used
to close the pancreatic parenchyma (Fig.
59-9).

In patients, who have an ampullary
carcinoma that obstructs the pancreatic
duct, the thickened and dilated duct to-
gether with the secondary pancreatitis pro-
duced by this obstruction makes both the
duct and the pancreas suitable for accurate
suturing. In these cases, it 1s not necessary



to remove quite so large an amount of pan-
creas and the line of division may be at
any point to the left of the superior mesen-
teric vein. The same technique of division
1s used. Generally, a suture-ligature will be
necessary for a superior and for an inferior
pancreatic artery in the pancreatic stump.

Operative Technique

Dissection of Uncinate Process

Now retract the cut, stapled end of pan-
creas as well as the divided stomach to-
wards the patient’s right. This will expose
the anterior surface of the superior mesen-
teric and portal veins (Fig. 59-10). Two
or three arterial branches of the superior
mesenteric artery pass deep to the superior

Fig. 59-10
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tify. Divide and ligate each of them with
3-0 cotton. Several branches from the pan-
creas drain into the superior mesenteric
vein from the patient’s right. These are
also divided and ligated. Thereupon the
superior mesenteric vein may be gently re-
tracted to the patient’s left, revealing the
superior mesenteric artery. The uncinate
process may terminate at this point in some
fibroareolar tissue, in which case this may
be divided under direct vision. More often,
a tongue of uncinate process is attached
to the posterior surface of the superior
mesenteric artery. First pass the left hand
behind the uncinate process to check again
that there is no major anomalous hepatic artery

Fig. 5911

coming from the superior mesenteric.
Then, serially apply large Hemoclips to the
remnant of the uncinate process along the
superior mesenteric artery and divide the
uncinate process along the Hemoclips
(Figs. 59-11 and 59-12). Instead of Hemo-
clips, one may serially clamp, ligate, and
divide the uncinate process. Another con-
venient method is to apply a TA-55 stapler
across the uncinate process prior to divid-
ing it; this will achieve hemostasis if 3.5
mm staples are used. Be certain to avoid
injuring the superior mesenteric vein and
artery. At the end of this dissection the



gastric antrum, the duodenum, and the
head of the pancreas will be attached only
at the duodenojejunal junction (Fig. 59-
13).

It 1s possible to save 10-12 minutes
of operating time by applying a GIA stapler
across the fourth portion of duodenum and
by dividing the duodenum, thereby releas-
ing the specimen from all of its attach-
ments. This will leave both the proximal
and distal segments of divided duodenum
closed by means of staples. This method
avoids the necessity of dividing the proxi-
mal jejunal mesentery and of freeing the
duodenojejunal junction from the liga-
ment of Treitz. The stomach, hepatic duct,
and pancreas can each then be anasto-
mosed end-to-side to the jejunum. Most
surgeons do free the duodenojejunal junc-
tion from the ligament of Treitz, divide
the mesentery in this region, and divide
the jejunum a few centimeters beyond the
ligament of Treitz. This procedure is de-
scribed in the next paragraph.

Operative Technique

Dissection and Division of Proximal
Jejunum

Expose the ligament of Treitz under the
transverse mesocolon and divide it so that
the duodenojejunal junction is completely
free. Pass the proximal 6-8 cm of jejunum
behind the ligament of Treitz into the su-
pramesocolic space. Then serially clamp,
divide, and ligate each of the mesenteric
branches from the superior mesenteric ves-
sel to the proximal 6-8 cm of the jejunum.
This will release the proximal jejunum. Un-
less it 1s planned to implant the pancreatic
tall into the open end of jejunum, apply
a TA-55 stapling device across the proxi-
mal jejunum and fire the staples (3.5 mm).
Then, using a scalpel, divide the jejunum
flush with the stapler. Lightly electro-
coagulate the everted mucosa and remove
the stapling device. It is not necessary to
invert this staple line with a row of sutures.
Remove the specimen.
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Pancreaticojejunal Anastomosis

Pass 12-15 cm of proximal jejunum
through the aperture in the transverse
mesocolon. Construct an end-to-side pan-
creaticojejunostomy along the antimesen-
teric aspect of the jejunum, beginning at
a point about 3 c¢m from the staple line.
Use interrupted 4-0 Prolene to suture the
posterior capsule of the pancreas to the

seromuscular layer of jejunum (Fig. 59-
14). Then make a small incision slightly
larger than the diameter of the pancreatic
duct (Fig. 59-15). Approximate the pan-
creatic duct to the full thickness of the je-
junal wall using interrupted 6-0 Prolene
sutures (Fig. 59-16). Wearing telescopic
lenses with a 2} X magnification is helpful
in assuring an accurate anastomosis. After
the posterior half of this anastomosis has
been completed, insert a Silastic plastic



catheter into the pancreatic duct. Cut sev-
eral side holes near the tip of the catheter.
Thread the long end of the catheter into
the jejunum. Make no holes in the catheter
on the jejunal side of the anastomosis. The
catheter will be brought out from the jeju-
num about 10-15 cm beyond this anasto-
mosis and passed through a stab wound
in the abdominal wall for drainage to the
outside. Then complete the duct-to-jeju-

Operative Technique

num anastomosis with 6-0 Prolene sutures
(Fig. 59-17). Carefully buttress the remain-
der of the pancreas into the anterior wall
of jejunum with additional 4-0 sutures
(Fig. 59-18). It is important to suture the
Silastic catheter to the pancreas by means
of a single 5-0 PG stitch; otherwise 1t is
easily dislodged during subsequent steps
of the operation. Also suture the jejunos-
tomy site to the stab wound of the abdomi-
nal wall.
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An alternative method of anastomos-
Ing pancreas to jejunum is to pass 2-3 cm
of the pancreatic stump into the lumen.
First insert a Silastic catheter into the pan-
creatic duct as described above. Suture the
catheter into the duct with fine Vicryl. Pass
2-3 cm of the pancreatic stump into the
open proximal end of the jejunum. Suture
it in place with one layer of interrupted
4-0 Prolene Lembert sutures to attach the
end of the jejunum to the capsule of the
pancreas (Fig. 59-19).

Other surgeons prefer to invaginate
the jejunum by sewing the pancreas in
place with two layers of interrupted sutures
(Fig. 59-20). Then bring the catheter out
through a puncture wound in the jejunum
and then out through the abdominal wall.

Hepaticojejunal Anastomosis

Before anastomosing the hepatic duct to
jejunum, make a tiny stab wound in the
anterior wall of the hepatic duct about 3
cm proximal to its cut end. Insert a Mixter
clamp mto the hepatic duct through the
stab wound. Grasp the long arm of a 16F
or 18F T-tube (Fig. 59-21). and draw it
through the stab wound (Fig. 59-22). The
purpose of this T-tube is to drain bile to
the outside until the pancreaticojejunos-
tomy has healed completely.

Then make an incision on the anti-
mesenteric border of the jejunum (Fig. 59-
23). about 15-20 cm distal to the pancreati-
cojejunostomy. The jejunal incision should



be approximately equal to the diameter of
the hepatic duct. Use one layer of inter-
rupted 5-0 Vicryl sutures to approximate
the full thickness of hepatic duct to the
full thickness of jejunum (Fig. 59-24). Tie
the knots of the posterior layer of sutures
in the lumen. The anterior knots are placed

Operative Technque

on the serosal surface of the hepaticojeju-
nal anastomosis. On the jejunal side of the
anterior layer a ‘“‘seromucosal” type of
stitch (see Vol. I, Fig. B-16) may be used.
Leave only 34 mm of space between su-
tures (Fig. 59-25). We have not found it
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necessary to insert two layers of sutures.
If the diameter of the hepatic duct is small,
enlarge the ductal orifice by making a small
Cheatle incision in the anterior wall of the
duct.

Gastrojejunostomy

Identify the proximal jejunum, and bring
it to the gastric pouch in an antecolonic
fashion. Place the antimesenteric border
of jejunum 1n apposition with the posterior
wall of the residual gastric pouch for the

Fig. 59-26

gastrojejunal anastomosis. Leave 10-20 cm
between the hepaticojejunostomy and the
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