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QUILL ON SCALPEL

This section provides a medium through which Canadian
surgeons can declare themselves, briefly and informally, on

the day-to-day affairs of surgery.

Perspectives on Malignant Biliary Obstruction:
Does the Surgeon Have a Role in Management?

Concepts of intervention for malignant
biliary obstruction have altered substan-
tially since the first reports of successful
percutaneous drainage in 19781 and
endoscopic drainage in 1979.2 Manage-
ment previously had been entirely opera-
tive with most treatment decisions being
made by surgeons, who carried out pal-
liative bypass in the majority of cases.
However, current imaging techniques for
obstructive jaundice often involve radi-
ologists and gastroenterologists before the
surgeon is consulted. In fact, the imag-
ing requests may be followed directly by
an interventional procedure that is con-
sidered definitive treatment by the
operator.

This may be appropriate if all biliary
strictures were considered to be incura-
ble malignant lesions. However, most
authorities accept that certain ampullary
and bile-duct carcinomas are curable.
Whether the same is considered true for

The Canadian Journal of Surgery
Tel.: (613) 731-9331

pancreatic carcinoma is debatable. None
the less, not all lesions obstructing the bile
duct will prove to be of pancreatic origin,
so consideration of surgical cure should
not be withheld from patients when even
slight hope of resectability exists.

The combination of cholangiography
and sophisticated abdominal scanning
techniques should allow biliary disease to
be categorized, so that the surgeon, radi-
ologist and gastroenterologist together
could select the appropriate therapeutic
technique. Advanced metastatic obstruc-
tion of the bile duct or primary
hepatobiliary-pancreatic carcinoma with
proven unresectable spread should be
considered for nonoperative palliation.
But a distal bile-duct stricture without any
definition of the mass by scanning
demands that resectability be verified by
operation. Even hilar bile-duct lesions
without a large mass effect or intrahepatic
spread may be resectable, although not
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always curable.3 | propose that, before
any intervention, the mode of treatment
should be decided upon jointly by staff
from all disciplines involved, using the
experience and expertise of all available
specialists.

Discussion of the management of
unresectable disease frequently compares
the results of various forms of palliative
intervention with those of operative
bypass. Often the surgical statistics
quoted are outdated and describe small
numbers of cases; universally, the results
from the surgical series selected are
inferior to those of the palliative tech-
nique under consideration. Sarr and
Cameron4 reported the results of surgi-
cal palliation for pancreatic carcinoma
collected between 1965 and 1982. Over
10 000 patients were treated by biliary-
enteric bypass, with a mean survival of
5.5 months. Patients who did not undergo
bypass survived 3.4 months after
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laparotomy alone — a result similar to
those from many reports of nonoperative
biliary drainage.4 This historical baseline
must be considered whenever results of
intervention are debated.

The results of prospective randomized
trials may be valuable to compare the
quality and duration of palliation for
unresectable disease. Such analysis offers
an improvement over retrospective anal-
ysis of interventional palliation describ-
ing success in terms of radiologic illustra-
tions or biochemical changes. Any trial
must indicate success or failure in terms
of restoration of normality, the severity
and frequency of disabling morbidity,
recurrence of presenting problems and
length of survival. For comparative
results to be meaningful, they must be
categorized. Cholangiography and scan-
ning will be valuable in this respect.
However, pathologic features of the
tumour may not be obtainable in all
cases, and the biologic behavioural differ-
ences between bile-duct carcinoma and
pancreatic carcinoma are enough to affect
the evaluation of data from any sample
size.

Nonoperative biliary drainage is
associated with a lower morbidity and
mortality than surgery in most reports
from experienced units. This is particu-
larly true for the procedure alone, con-
sidering the complexities associated with
operation and anesthesia in patients with
decompensated liver function and sup-
pressed immune response. However, the
30-day death rate may be equal to or
greater than that for operation when
short-term complications of percutaneous
and endoscopic stenting are included in
the analysis.5

As Olak and associates report in
this issue (pages 243 to 246, sepsis is
extremely important whenever palliative
bypass is not wholly internal. External
cannulas are considered important for
changing stents in the presence of infec-
tion. Indeed, the results justify the need.
Similar requirements exist for endoscopic
stenting due to infection and occlusion of
the prosthesis. Surgically placed U tubes
suffer a similar fate and require frequent
changes. Surgically placed endopros-
theses, free of external conduits, are
rarely complicated by infection or occlu-
sion.67 This may also correlate with the
increased luminal diameter of the stent
sustaining improved bile flow.

No area has so long been the sacred
ground of general surgery as has the
biliary tract. Surgical competence in this
region is rarely questioned of qualified
specialists. Our results are so uniformly
outstanding that we almost never audit
our work and rarely publish the results
of other-than-unusual cases or collected
series from referral centres. However, be
aware of intrusion from non-surgeons,
who are capable of treating our diseases.
They have little more than scopes, nee-
dles and catheters. They understand
imaging as well or better than we do.
They communicate with patients and
referring colleagues as well or better than
we do. Indeed, they may be as aggressive
as we think we are! And they do audit
their results and publish even small ser-
ies of cases, creating awareness of the
frontiers that have been opened in our
field by non-surgeons.

We cannot all become endoscopists
capable of interventional techniques, nor
radiologists skilled in percutaneous ther-

apy; however, we can evaluate our role
in current-day management of disorders
of the biliary tract, determine our place
on the team that will be involved in inves-
tigation and treatment, upgrade our sur-
gical skills and techniques, take part or
direct audits of the therapies applied, and
report results in print or presentation. The
alternative does not bode well for general
surgery.

Roger G. Keith, md, frcs, frcsc, facs

Member,
Editorial Board.

Associate professor of surgery,
University of Toronto,

Ste. 407,

55 Queen St. E,

Toronto, Ont.
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Modern Management of the
Unruptured Tubal Pregnancy

Between 1970 and 1980 there was a
threefold increase in the occurrence of
ectopic pregnancy.lln 1883 Lawson Tait
performed the first salpingectomy for this
condition. After excision of the affected
oviduct, the standard gynecologic prac-
tice for ectopic pregnancy, patients can
be expected to conceive in 50% of cases,
have a live birth in 34% and a repeat
ectopic pregnancy in 16% of cases.2This
traditional form of surgical management,
while undoubtedly life-saving, does little
to enhance the future fertility of women
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wishing to preserve their reproductive
potential. During the past decade alter-
native, more conservative, methods of
management have been explored with
considerable success. Since little other
than partial salpingectomy can be offered
to the woman who has suffered catas-
trophic rupture of a tubal pregnancy,
earlier diagnosis before rupture is the
keystone of a more conservative
approach.

The combination of acute clinical
awareness of the condition, measurement

of the circulating levels of the beta subu-
nit of human chorionic gonadotropin3
and ultrasonographic assessment of the
pelvic organs in most cases will allow
early diagnosis to be made. The woman
with a short period of amenorrhea, pel-
vic pain and vaginal spotting, in whom
an elevated level of beta human chorio-
nic gonadotropin is detected may indeed
suffer from this condition. By the 25th
day after conception a gestational sac can
be detected by ultrasonography within the
uterine cavity. If no such sac is detected,
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the patient should be considered to have
an ectopic pregnancy until proven other-
wise. The next logical investigation is
laparoscopy. Of 165 patients examined
laparoscopically by Samuelsson and
Sjovall4 and believed to have an ectopic
pregnancy 164 did so and of 312 thought
not to have ectopic pregnancy the diagno-
sis was correct in all but 6. Laparoscopy
provides the opportunity to make a con-
crete diagnosis, to assess the status of the
contralateral oviduct and, in many cases,
to perform definitive conservative sur-
gery. The use of laparoscopic electrosur-
gical methods will allow performance of
linear salpingostomy or minimal segmen-
tal resection of the gestational sac.5

For the surgeon unfamiliar with
laparoscopic surgical techniques, a sim-
ple alternative is to combine laparoscopy
with mini-laparotomy. Such a procedure
is feasible only in the slim patient in
whom the uterus and affected oviduct are
freely mobile. When a uterine cannula is
placed in the cervix it is possible to
manipulate the uterine fundus immedi-
ately beneath the anterior abdominal
wall. A 1- to 2-cm suprapubic incision is
all that is required to deliver the tube to
the exterior where a conservative surgi-
cal approach can be undertaken.6

If formal laparotomy is undertaken the
pregnancy can be milked from the tube
if it is in the ampullary portion. The
results have been less than satisfactory,
with a repeat incidence of ectopic preg-
nancy of 21.4%.7 The optimal approach
would appear to be linear salpingostomy.
Women whose incisions were permitted
to heal by secondary intention have been
shown by DeCherney and colleagues8to
do better than those in whom primary
closure was undertaken. Langer and
colleagues9 studied 54 patients in whom
linear salpingostomy was performed 44
times and milking 13 times. Of 49 patients
who wished to become pregnant, 71%
experienced a live birth and there was an
ectopic pregnancy rate of only 12%.
Perhaps more impressive than the intrau-
terine pregnancy rate of 90% in patients
with a healthy contralateral tube was the
intrauterine pregnancy rate of 62.5% in
patients in whom the contralateral tube
was absent or damaged.

Undoubtedly these conservative
approaches are more effective when
microsurgical techniques are used. Such
a statement may intimidate the practising
surgeon who has not had special training
in microsurgery, but there is nothing mys-
tical about these procedures, relying as
they do on the principles of magnifica-
tion, pinpoint electrocautery and delicacy
in tissue handling. Magnification for the
conservative management of the tubal
pregnancy is provided very adequately by
opthalmologists’ loupes which give a
magnification of 4 X or 6 x . Any solid-
state electrocautery machine can be used
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in conjunction with a pinpoint electrocau-
tery needle. Irrigation can be provided by
a 20-ml syringe and an Angiocath. When
salpingostomy is performed, a few fine,
preferably 8-0, sutures at the angles of the
incision will usually be all that is needed
to secure hemostasis. Perhaps in the
future ectopic pregnancy diagnosed early
will no longer be treated surgically. A
recent reportl0 demonstrated that when
six patients with unruptured ectopic preg-
nancies were treated with methotrexate
and folic acid, all responded to one course
of treatment and none required surgery.
Hysterosalpingography performed 3
months after treatment revealed patent
tubes and normal uterine anatomy. While
such reports are preliminary and do not
provide information about subsequent
pregnancy and ectopic pregnancy rates,
they do hold promise for noninvasive
management.

Although in-vitro fertilization techni-
ques may provide future hope for women
who suffer from ectopic pregnancy,
attempts at primary conservation add
little to the operating time, do not involve
expensive high-technology methods and
appear to have a gratifying success rate
with respect to live births. It should now
be incumbent upon any surgeon involved
with the gynecologic care of women to
consider early diagnosis and conservation
of the affected fallopian tube.

Patrick J. Taylor,md, frcsc, frcog

Director, Endocrine/Infertility Clinic,
University of Calgary,

Health Sciences Centre,

3330 Hospital Drive NW,

Calgary, Alta.

T2N 4N1

References

1. Taylor PJ, Gomel V: Endoscopy in the patient with
acute or chronic pelvic pain. In GOMEL V, TAYLOR PJ,
YUZPE AA, et al (eds): Laparoscopy and Hysteroscopy
in Gynecologic Practice, Year Bk Med, Chicago, 1986:
95-110

2. ISRAEL R: Footfalls echo in the memory. Fertil Steril
1982: 38: 403-405

3. VAITUKAITIS JL, BRAUNSTEIN GD, ROSS GT: A
radioimmunoassay which specifically measures human
chorionic gondatropin in the presence of human luteini-
zing hormone. Am J Obstet Gynecol 1972; 113: 751-758

4. SAMUELSSON S, SjOvall A: Laparoscopy in suspected
ectopic pregnancy. Acta Obstet Gynecol Scand 1972; 51:
31-35

5. GOMEL V, TAYLOR PJ: Surgical endoscopy. In GOMEL
V, TAYLOR PJ, YUZPE AA, et al (eds): Laparoscopy and
Hysteroscopy in Gynecologic Practice, Year Bk Med,
Chicago, 1986: 140-168

6. TAYLOR PJ, CUMMING DC: Combined laparoscopy and
minilaparotomy in the management of the unruptured
tubal pregnancy: a preliminary report. Fertil Steril 1979;
32: 521-527

7. TIMONEN S, NIEMINEN U: Tubal pregnancy, choice of
operative method of treatment. Acta Obstet Gynecol
Scand 1967; 46: 327-339

8. DECHERNEY AH, POLAN ML, KORT H, et al: Microsur-
gical technique in the management of tubal ectopic preg-
nancy. Fertil Steril 1980; 34: 324-327

9. Langer R, Bukovsky |, Herman A, et al: Conserva-
tive surgery for tubal pregnancy. Fertil Steril 1982; 38:
427-430

10. GOLDSTEIN DP: Treatment of unruptured ectopic preg-
nancy with methotrexate with folic acid rescue (abstr).
Annual Meeting of the American College of Obstetricians
and Gynecologists, New Orleans, May 1986

<« PRESCRIBING INFORMATION »

ANUSOL*-HC

ointment/suppositories
hemorrhoidal preparations

INDICATIONS: For the relief of the pain and dis-
comfort following anorectal surgery of all types
and that which is associated with the acute phase
of common anorectal disorders. These include
hemorrhoids, internal and external (including
those accompanying pregnancy) whether or not
complicated by thrombosis and prolapse; pruritis
ani; proctitis, cryptitis, fissures and incomplete
fistulas; and other congestive allergic or inflam-
matory conditions.

CONTRAINDICATIONS: Should not be used in
patients with a sensitivity to any of the compo-
nents. Not to be used in the presence of existing
tuberculous, fungal and viral lesions of the skin.

PRECAUTIONS: Until an adequate proctologic
examination is complete and a diagnosis made,
any preparation containing hydrocortisone
should not be used. Inaddition, specific measures
against infection, allergy and other causal factors
must not be neglected. Prolonged use could pro-
duce systemic corticosteroid effects, although
none have been noted to date. As with all medica-
tion that is applied locally, if idiosyncratic reactions
occur, medication should be discontinued. The
safe use of topical corticosteroids during preg-
nancy has not been fully established. Therefore,
during pregnancy, they should not be used un-
necessarily on extended areas, in large amounts,
or for prolonged periods of time.

ADVERSE EFFECTS: Occasionally patients may
experience burning upon application, especially
if the anoderm is not intact. Local sensitivity
reactions have been rare.

OVERDOSE: The chances of overdosage are very
rare, and no toxic reactions or side-effects have
been reported. In case of accidental ingestion,
perform gastric lavage followed by a purgative
dose of magnesium sulfate.

DOSAGE: OINTMENTS: Administer in the morn-
ing and again at bedtime, and after each bowel
movement. Continue this treatment until the acute
phase of pain and discomfort passes and the
inflammation subsides.

SUPPOSITORIES: Insert 1 suppository in the
morning and 1 suppository at bedtime and after
each bowel movement. Continue this treatment
until the acute phase of pain and discomfort
passes and the inflammation subsides.
SUPPLIED: Ointment: Available in 15 g and 30 g
tubes with a plastic applicator. Suppositories:
Available in boxes of 12 and 24 suppositories.

INGREDIENTS: Suppositories  Ointment
Zinc Sulfate

Monohydratet 10 mg 0.5%
Hydrocortisone

Acetate 10 mg 0.5%
TUCKS*

A soothing, cooling, medicated wet dressing and
cleansing wipe for hemorrhoids, feminine hygiene
and personal itching problems.

Softwipes medicated with Hamamelis water 50%,
glycerin 10%, distilled water, g.s.

DIRECTIONS: Gently wipe and cleanse affected
area. For additional relief, apply Tucks for 15-30
minutes, 3 to 4 times dalily.

SUPPLIED: Available in jars of 50 wipes.

ANUSOL*-HC

*Reg. TM. of Warner-Lambert Canada Inc.
Parke-Davis Canada Inc. auth. user

TUCKS*

*Reg. TM. of Parke, Davis & Company,

Parke, Davis & Company, Ltd. Registered user

Product Monograph available upon request.

PARKE-DAVIS — ieae

Parke-Davis Canada Inc., Scarborough, Ontario | ,M*CJ ICCFt |

CANADIAN JOURNAL OF SURGERY 221



CORRESPONDENCE

Contributions to the Correspondence section are welcomed.
They should be typewritten and double spaced.
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Department of Surgery’
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Department of Microbiology
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used once with good anastomotic healing;
however, the cecostomy continued to
drain small amounts of stool and was still
not closed 2 years after surgery.

Cecal volvulus requires a procedure
that will release gas from the cecum
and prevent recurrent volvulus. Tube
cecostomy is better suited to this role, but
again the incidence of tube obstruction
limits the value of this procedure. lleoce-
cal resection is a safe and more reliable
alternative.

Pseudo-obstruction of the colon
requires temporary gas decompression of
the cecum. If colonoscopic decompres-
sion has failed, a tube cecostomy may be
considered. However, a mucosa-to-skin
cecostomy is more reliable.

In summary, tube cecostomy is not a
reliable means of diversion or decompres-
sion for protecting distal anastomoses.
Cecal volvulus is best managed by resec-
tion and primary anastomosis. Tube
cecostomy or a mucosa-to-skin cecostomy
may still have a role in the management
of pseudo-obstruction of the colon
unresponsive to colonoscopic decompres-
sion. Currently there are no other indi-
cations for the use of tube cecostomy.

Stanley M. Goldberg, md, facs
David L. Meese, md

Department of Surgery,

Division of Colon and Rectal Surgery,
University of Minnesota Medical School,
516 Delaware St. SE,

Minneapolis, MN 55455

USA

Organization of Trauma Care

To the editors.—Although you are to be
commended for an excellent overview of
trauma care systems in Canada (vol. 28,
no. 6, November 1985), | would like to
update you on progress being made in
Ontario. Presently, we have one central
air ambulance dispatch for the entire
province and central land ambulance dis-
patch for all the major urban and regional
centres.

With respect to the air ambulance, in
Ontario, Bandage 1 helicopter which
operates out of Toronto and covers cen-
tral Ontario has had paramedical staff for
7 years. In addition, advanced life sup-
port is being introduced in the near future
to the two helicopters and two small jets
that operate as dedicated air ambulances
in Northern Ontario.

J.W. Crosby, md, frcpc

Medical consultant,
Emergency Care Programs,
Ministry of Health,
Government of Ontario,

7 Overlea Blvd.,

Toronto, Ont.
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Management of Breast
Fibroadenoma in Women
Under 25 Years of Age

To the editors.—Deschenes and associates
(Can JSurg 1985; 28: 372-374) advocate
delayed excision of breast fibroadenomas
for women under 25 years of age with a
cytologically confirmed tumour on the
grounds that the risk of breast cancer is
small and spontaneous regression may
occur. In a retrospective studylof 134
patients with a clinical diagnosis of
fibroadenoma, cancer was found in 8.
One of these patients was only 26 years
old. Fine-needle aspiration biopsy has a
sensitivity of over 95% in the diagnosis
of suspected malignant breast masses,2
but a negative result is of no value. In two
out of eight patients with a clinical diag-
nosis of fibroadenoma who later were
found to have cancer, fine-needle aspi-
ration cytology gave negative results.1

The extent to which fibroadenomas
may show spontaneous regression is
uncertain. In one report3 only 2 of 17
fibroadenomas observed for varying
periods regressed. The standard treatment
of fibroadenoma should, therefore,
remain surgical excisionlsince it is both
diagnostic and therapeutic.

V.K. Kapoor, mb, bs, ms
Formerly senior resident
Research officer

L.K. SHARMA, MB, MS, FICS
Professor

Department of Surgery,

All India Institute of Medical Sciences,
New Delhi — 110029,

India
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To the editors.—We fully agree with
Kapoor and Sharma that excisional
biopsy is the standard management of
women with a presumptive clinical and
cytologic diagnosis of fibroadenoma.
Like Haagensen,1 however, we see no
point in rushing patients under 25 years
of age to the operating room. The risk of
a malignant condition is, indeed, minimal
at that age. Among our 762 patients with
histologically confirmed fibroadenoma,
studied in the last 8 years, 158 (20.7%)
were in the 20- to 24-year age group and
85 (11.2%) were under 20 years of age,
the youngest being 15 years old. On the
other hand, in Haagensen’s series of 6000
patients with carcinoma of the breastl

and in our series of 1564 cases, there was
no woman in her teens and there were,
respectively, 9 (0.15%) and 3 (0.19%)
patients aged 20 to 24 years. In these 12
young patients with breast cancer, clini-
cal findings were not suggestive of a
fibroadenoma.

Prompt surgery is justified for young
women with a presumptive diagnosis of
fibroadenoma who mention a rapidly
growing lump, have a tumour measuring
more than 15 to 20 mm in diameter or
seem anxious. Otherwise, we recommend
an excisional biopsy in the next few
months at the patient’s convenience.
Occasionally, at re-examination, the
tumour has vanished. If a biopsy is not
performed, it is practically impossible to
know whether the lump was in fact a
fibroadenoma, a small cyst depleted by
the fine needle of the aspiration biopsy
or a nodule associated with premenstrual
changes in the breast.2

Luc Deschfnes, md, frcsc
Jacqueline Fabia, md, sc d
Simon Jacob, md, frcpc

Hopital du Saint-Sacrement,
1050, chemin Ste-Foy,
Quebec, PQ,

G1S 4L8
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SURGEONS’ UPDATE

What's new in surgery is the subject of this column. The short items are designed to let readers know

who's doing what and why. Surgeons are interested

in what other surgeons are doing in

research, education, practice and administration. Surgery is a vibrant specialty, and, as
its practitioners, you must be the source as well as the readers of this column.

Heart Transplants Likely to Quadruple in Canada
by 1990

“ Between ages 10 and 55 years, about
1500 to 2000 people in Canada each year
could benefit from heart transplantation;
if you extend the age limit to 65, the num-
ber is probably doubled,” says the man
heading the newest heart-transplant pro-
gram in the country.

Dennis Modry, FRCSC, who spent 3
years at Stanford and was chief of the
transplant service in his last year there,
received approval from the Alberta
government on May 1this year for a pro-
gram at the University of Alberta Hospi-
tal in Edmonton, giving the western
provinces their first centre for heart and
heart-lung transplants. The approval fol-
lows a pilot program in which Modry’s
team performed three heart transplants —
the first one on July 28, 1985 — and then
analysed the costs and results of the care
both in and outside the hospital.

Within 4 years, Modry expects his and
other Canadian centres each to be per-
forming about 50 heart transplants annu-
ally. “The goal for 1990 is to do about
500 transplants across the country in 10
or so centres; the centres performing
heart-lung transplants may each do
another 5or 10 of those. That’s a realis-
tic number to aim for given the status of
available donors. If legislation is enacted
to make it incumbent upon physicians to
approach donor families, then the trans-
plant teams could conceivably handle
about two-thirds of the people who can
benefit from the procedure.

“In Edmonton, we have now accepted
seven individuals as recipients for heart
transplants but there are hundreds that

Contributions to this column are welcome.
Please send your material to: Mrs. Am
Chouinard, Canadian Journal of Surgery, P

Box 8650, Ottawa, Ont. K1G 0G8.

have been referred from British Colum-
bia, Alberta and Saskatchewan. There is
talk of another two western centres — one
in Vancouver — that should come on
stream in a couple of years and one in
Winnipeg. Most centres begin with heart
transplantation and move into the more
difficult heart-lung procedure. For our
program, the next transplant could be a
heart-lung operation as far as Em con-
cerned since Eve done several at Stanford
and a great number in the lab.

“Since we are just getting started in
transplantation we haven’t assessed the
wait list. In future, we will probably have
actively selected 12 to 15 people at any
one time, although there may be any-
where from 50 to 75 who are waiting to
get on the active list.”

At present, like Modry’s group, most
of the other centres are just gearing up,
averaging fewer than 10 each in the past
year. Besides the group in Edmonton,
teams at four hospitals in Montreal, two
in Toronto, one in London and one in
Ottawa are performing heart or heart-
lung transplants.

As the procedures are performed only
on individuals with “end-stage” disease,
the operation’s ability to extend life has
not been debated since survivors
undoubtedly live longer than they would
have without the transplant and success
rates approach 90% in most centres.

Ottawa Team Opts for
Artificial Heart

At the success rates typical of heart trans-
plant programs, the risk of imminent
death for recipients is much greater before

than after transplantation —a reality that
has prompted cardiac transplant teams
not only to step up the numbers of ope-
rations but to seek reliable means of tem-
porary support until a human heart
becomes available. So it was that in May,
the University of Ottawa Heart Institute
— or rather team leader Wilbert Keon,
FRCSC, coordinator Arvind Koshal,
FRCSC, Alan Menkis, clinical and
research fellow, and resident Ed Farrell
— became the first in Canada to test an
artificial heart as a means to bridge the
time between heart failure and receipt of
a suitable donor heart.

Menkis has submitted for publication
a report of the events leading up to and
following the use of the Jarvik 7-70 in
Noella Leclair but briefly reviewed the
event: “The patient was a 41-year-old
mother of one who was asymptomatic
before the initial infarct. During the next
week the infarct extended to cover most
of her left ventricle, and despite all of the
usual and dramatic things that cardiolo-
gists and cardiac surgeons do, including
the use of streptokinin, intra-aortic bal-
loon pumping and subsequent double
bypass, she couldn’t come off bypass. By
the time we put in the artificial heart she
was effectively dead.” The decision
proved timely and, despite some bleeding,
she was “in good shape when a donor
became available” . Thus, the first reci-
pient of an artificial heart in Canada
became the 12th to receive a human heart
at the institute, which began its program
2 years ago. (True to the statistics else-
where, one patient in the series died, 5
weeks after transplantation.)

As might be expected, the technique for
inserting the air-driven pump made of
plastic and metal differs substantially
from that for a human heart, so last year
the team spent time learning the proce-
dure with the heart’s developer in Salt
Lake City.

The Jarvik heart has now been used at
least 12 times to maintain individuals
awaiting human hearts, and only two
patients have reportedly died while it was
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inserted. It has not been compared with
other means of temporary support but
was the method with which the Ottawa
team felt most comfortable.

Methods of bridging will be used
increasingly often, not only for patients
like Leclair who deteriorate rapidly, but
also for those who become victims of the
competition for organs. At present, only
about 15% of organs that could be used
for transplantation are being donated,
and the frustrating part, says Menkis, is
“Every institution in Canada is capable
of contributing donors. Whether it is
capable of retrieving the organs is irrele-
vant, since the MORE (Multiple Organ
Retrieval, Toronto) system will arrange
for someone to come to the institution.
A very small hospital can contribute
organs if it has the intensive care facili-
ties to keep someone who is brain dead
physiologically going.

“When you have a recipient or donor,
you call MORE or NATCO (North
American Transplant Coordinating
Agency), and the staff there make a
preliminary match by blood type, size and
age of the individuals. An urgency or
status-nine list is reserved for patients in
imminent danger of dying.”

Leclair was put on the list. The heart
that she eventually received was from a
44-year-old Montreal man killed in a car
accident near London, Ont.

At one time, a heart older than 35 years
wouldn’t have been considered because of
the prevalence of heart disease in North
America, but, says Menkis, “Generally
all the programs are relaxing their criteria
somewhat, using chronologically older
donors and recipients. We do an angio-
gram to confirm there is no coronary
artery disease in older donors...the
healthy heart of a 40-year-old is better
than the near-dead heart of the
recipient.”

London Multiorgan Service to
Perform 200 Transplants

Calvin Stiller, FRCPC, chief of the mul-
tiorgan transplant service at University
Hospital, London, Ont., reports that the
cardiac transplant team there performed
19 heart transplants in the first quarter
of this year and by the end of May had
done more than 70.

“ Although, like most transplant pro-
grams, we initially were quite restrictive
about recipients, we are now taking
patients on the basis of their need. We
have performed heart transplants in 15
older than 50 years and 10 older than 55
years. The current success rate is over
80% for the entire program.”

Stiller prefers to discuss the complete
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multiorgan service. The statistics are
impressive, with similar success rates
across the board for kidney, liver and
heart.

The teams in the service expect to per-
form transplants at the rate of about two
kidneys, one heart and one liver each
week this year.

Says Stiller, “About four of every five
transplant recipients will regain their pre-
illness health at a cost to society of about
$40 000 to $50 000 for every heart and
liver transplant and something in the
region of $25 000 for every kidney. Each
of the clinical programs is preceded by
intensive work in the laboratory. For
instance, right now transplant programs
for intestines, limbs and islets are in the
preparatory period, with clinical applica-
tions expected in the next 2 to 3 years. A
facility is now under construction to
house the whole program; a 12-bed unit
is being built and will open in December,
the focus being detection and manage-
ment of rejection.”

Montreal MD Recalls Events
Leading to His Heart
Transplant a Year Ago

“l had everything to contraindicate
transplantation,” says Samir Chebeir,
FRCSC, who at 49 years was still within
the criteria for age, but was suffering
from pulmonary infection, renal insuffi-
ciency and hypotension, as well as hav-
ing numerous rib fractures and a swollen
foot from misguided medical care he had
received days before in the Azores
Islands.

Albert Guerraty, FRCSC, head of the
heart-transplant team at the Royal Vic-
toria Hospital in Montreal, had to be
pushed to perform the operation accord-
ing to Chebeir: “1 was in very bad shape;
he told everyone | was going to die, but
he operated on me April 29, 1985. After
the transplant | was in a coma for 3 days,
I had to have dialysis and | had a gastric
hemorrhage.”

When it had all begun 1 month earlier,
Chebeir and his wife were en route to Por-
tugal for a holiday. As the plane stopped
to refuel in the Azores Islands, Chebeir,
who had no history of heart disease and
was a hard-working obstetrician-
gynecologist, experienced a sharp,
unmistakable stab.

He called for oxygen, and when no one
responded he fumbled to find the plane’s
canister. It was empty, but a flight atten-
dant noticed the commotion and began
to chastise him before realizing his dis-
tress. A fellow traveller — a doctor from
Toronto — took his pulse, confirmed
arrhythmia and administered lidocaine
hydrochloride and called an ambulance.

The first hospital sent him to a second
where he was admitted. As he entered, he
moved backward in time — to the days
when defibrillators caused every muscle
in the body to contract, when anesthetics
were not offered and no equipment except
an electrocardiograph was used for inves-
tigations. He watched his electrocardio-
gram charting a series of arrhythmias; he
was given a pacemaker. He continually
asked to be allowed to return to Canada
for treatment.

He had no phone in his room, and the
receptionists at the hospital spoke only
Portuguese so relayed no messages to
him. His request for assistance in reach-
ing specialists in Montreal was denied.
His wife succeeded in arranging for col-
leagues at Hotel-Dieu — a cardiologist
and cardiac surgeon — to obtain
whatever they needed in the way of equip-
ment and medications and to rent a jet
from New Jersey. They arrived in the
Azores to oversee his flight home.

Back in Montreal, the investigations
began. Besides the ischemic cardiomyopa-
thy, he had pulmonary infection,
hypotension, renal insufficiency, an
inflamed foot, and every day he required
either cardiac massage or defibrillation,
the cardiac arrests numbering more than
100 before he underwent transplantation.

Chebeir has had no episodes of rejec-
tion; he takes cyclosporine (150 mg twice
a day) and cortisone (10 mg daily). Peri-
odically he has also needed captopril for
renal hypertension related to the long-
term use of cyclosporine. His serum
creatinine levels are elevated (between 159
and 194 /unol/L) and although he is pre-
pared to decrease his intake of cyclospo-
rine, he refuses to consider a regimen
without the drug. “If I switch now to
Imuran (azathioprine), the chances of
rejection, | think, are high, and it’s
impossible to know beforehand. | prefer
to diminish the dosage of cyclosporine.”

By radioimmunoassay, the levels of
cyclosporine in his blood are within the
range considered suitable for maintenance
— between 90 ng and 150 ng/ml.

Chebeir is one of 19who have received
new hearts at the Royal Victoria Hospi-

tal. All but one are still alive and have
Guerraty and his team to thank. To show
his gratitude, Chebeir has been
instrumental in obtaining support from
the private sector for the program. Lloyd
MacLean, FRCSC, surgeon-in-chief,
noted that Chebeir has been able to put
the services of a Lear jet at the disposal
of the transplantation unit when a donor
heart needs to be picked up, even from
as far away as South Carolina.

Says Chebeir, “The cardiac team at the
Royal Victoria is very capable and could
do even more than they are doing now if
they had some help. The government has
not provided funds and the conditions at
the hospital are not what one would
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expect for sophisticated surgery. The
hospital doesn’t have anything — | had
to bring a chair from my home for my
room.

“ Competition with other hospitals for
funds has been detrimental, and my aim
is to help establish a foundation for heart
transplantation so that everyone who
needs a transplant can have one.”

In the meantime, Chebeir has done
much to facilitate organ procurement and
he would like to see the government do
more. “At least three or four are await-
ing heart-lung transplants at the Royal
Victoria and another six are waiting for
hearts. In April, the shortage was serious
for many centres. What we need to do is
to persuade the government to pass a law
similar to the one in France, number
761181 du Conseil d’etat.” This law
assumes that a person is willing to donate
organs unless he or she officially opts out.

Few surgeons would disagree with Che-
beir that the pool of donors has to be
extended, but the methods for doing so
are widely debated.

Heart-Lung Transplants
in Toronto Began as Treatment
for End-Stage Lung Disease

The Toronto team performing heart-lung
transplants, unlike the others in Canada,
began the operation as an extension of
their program to deal with end-stage lung
disease.

Joel Cooper, FRCSC, who heads the
program as part of the division of
thoracic surgery at the University of
Toronto, explains: “There are two com-
ponents of the program — single-lung
and heart-lung transplantations. The
former is unique in that we have the only
successes in the world after about 45
unsuccessful tries over the past 20 years.
We’ve done single-lung transplants in five
patients with pulmonary fibrosis, with
four long-term successes. The first was in
November 1983, and that recipient is now
61 years old, leading a normal life. The
second was a woman who’s now touring
Germany; she was confined to a wheel-
chair before the operation. All the sur-
vivors returned to work within 3 months.

“However, the heart-lung operation or
— as we refer to it — the lung-heart oper-
ation is used in most places in the world
for an individual whose heart has failed
in association with some narrowing of the
blood vessels of the lung. We started
using the operation because there are
some people with lung failure for whom
a single-lung operation is not suitable, for
example, when the heart fails because of
lung disease or when the patient has a
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condition in which one needs to take out
both lungs, such as cystic fibrosis or
emphysema. At the moment, the only
way we can replace both lungs is to
include the heart, although we are work-
ing on an operation for just the lungs.
“We have performed five heart-lung
transplants, with four survivors. One of
the survivors has now — a year later —
died, probably as a result of chronic rejec-
tion. All the others are doing well. One
was a gal from Chicago; another much-
publicized case was a woman from Que-
bec — Diane Hebert. She had been down
to Stanford for a couple of years and had
come here to die. One was a chap from
Calgary who had a congenital immune
deficiency — agammaglobulinemia.
“At first | thought it was insane to con-
sider a transplant for him. His defect
meant he wasn’t making B-cell antibod-
ies to protect him against bacterial infec-
tion. To take someone like that and fur-
ther suppress the immune system — do

a T-cell immunosuppression to protect
against rejection — 1 thought would
render him hopelessly vulnerable. What
I found out was that gammaglobulin can
now be injected intravenously once a
month to keep this type of individual
immune competent. That treatment
wasn’t available before and the repeated
infections destroyed his lungs.

“It’s only one case so all | can tell you
is that he probably had fewer problems
with rejection than did anyone else,
although some of the other recipients had
only minimal rejection.

“For all our heart-lung transplant
recipients, we use primarily cyclosporine
for immunosuppression; after the first 3
weeks we also use prednisone — not
before, because we feel it interferes with
wound healing. We use azathioprine, and
in the early days we sometimes use
antilymphocyte globulin.”

Amy Chouinard

SESAP V Question

Item 44

Which of the following statements about operative management of pa-
tients with unresectable carcinoma of the pancreas is TRUE?

(A)  Gastr
tion is already present

Gastrojejunostomy should be performed only if duodenal obstruc-

(B) Cholecystojejunostomy will reliably decompress the biliary tree if

the gallbladder is distended

(C) Choledochoenteric anastomosis should be performed if the tumor
encroaches on the cystic duct

©)

Placement of a hepatic U tube can provide excellent palliation if

this procedure can technically be performed

(E) Routine drainage of the obstructed pancreatic duct is usually recom-

mended

For the critique of Item 44 see page 286.

(Reproduced by permission from SESAP V Syllabus; Surgical Education and
Self-Assessment Program No. 5. For enrolment in the Surgical Education and
Self-Assessment Program No. 5, please apply to the American College of Sur-
geons, 55 East Erie St., Chicago, IL 60611.)
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Surgical Management of Gastric Ulcer

The charts of 139 patients operated on
for benign gastric ulcer between 1976
and 1980 were reviewed. Indications for
surgery included failure of medical
management, bleeding, perforation and
inability to differentiate benign from
malignant disease. Surgical management
included hemigastrectomy 29%, vagot-
omy with antrectomy 27%, vagotomy
with pyloroplasty 13%, wedge resection
7% and highly selective vagotomy 4%.
Eighty-four patients (60%) were available
for a minimum 4-year follow-up. Recur-
rence rates were highest in those treated
by highly selective vagotomy (33%) and
wedge resection (30%). The overall
death rate was 4.3%, and 70% of the
patients were classified as Visick grades
I or Il (no or minimal symptoms).

Of the 30 patients with acute perfora-
tion, 21 were treated by omental patching;
1 died and 3 had recurrent ulcer. Of six
patients treated by vagotomy with antrec-
tomy, there were no deaths and no
recurrences.

The authors conclude that lesser
procedures are associated with an unac-
ceptable recurrence rate and that gastric
resection is the procedure of choice for
both elective and emergency manage-
ment of gastric ulcer.
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On a etudie les dossiers medicaux de
139 patients qui ont ete operes pour un
ulcere gastrique benin entre 1976 et
1980. Parmi les indications chirurgicales,
on notait I'echec du traitement medical,
des saignements, une perforation et
I'impossibilite de differencier I'ulcere
benin d'un cancer. Les techniques chirur-
gicales comprenaient 29% d'hemigas-
trectomies, 27% de vagotomies avec
antrectomies, 13% de vagotomies avec
pyloroplasties, 7% de resections cun6i-
formes et 4% de vagotomies hyperselec-
tives. Quatre-vingt-quatre patients (60%)
ont pu se preter pendant un minimum de
4 ans a des examens de surveillance.
Les plus hauts taux de rechute ont 6te
observes chez les patients traites par
vagotomie hypersé6lective (33%) et par
resection cun6iforme (30%). La mortality
a 6te de 4.3%, et 70% des patients ont
ete cotes | ou Il a la classification de
Visick (absence de symptomes ou
symptomes minimes).

Des 30 patients en perforation aigue,
21 ont ete traites par pose d'une plaque
d'epiploon; 1 est decede et 3 ont eu une
rechute ulcereuse. Il n'y a eu ni deces ni
recidive chez les six patients traites par
vagotomie et antrectomie.

Les auteurs concluent que les interven-
tions limitees sont entachees d'un taux
de rechute inacceptable et que la resec-
tion gastrique represente (‘intervention
de premier choix dans le traitement
d'urgence ou differ de l'ulcere gas-
trique.

Peptic ulceration of the stomach has a
number of characteristics In common
with duodenal ulcer, especially when the
distal antrum and pyloric fegion are
involved.1 However, Ulceration of the
body of the stomach remains_distinct in
Its pathogenesis, the population at risk

and (JJotentlaI for complications. Unlike
duodenal ulcer, a major priority in the
management of gastric ulcer 1s the early
detecfion of a pgssible malignant lesion.
Despite these differences, ‘the surgical
management of gastric ulcer is otten
based on the prinCiples underlying duo-
denal ulcer, resulting In an inappropri-
ately high Incidenceof recurrence and
morbidity.2-4 In an effort to define the
features of gastric ulcer that demand
separate consideration in surgical
management, we undertook to review a
%e?es of patients treated at our insti-
ution.

Patients and Methods

The charts of all patients operated on
for gastric ulcer at the major Dalhousie
University teaching hospitals between
1974 and "1980 were reviewed. Ulceration
was confirmed radiologically, endoscop-
ically or by P_athologlcal study. Patients
with™ coexisting duodenal ulcer were
exclyded, as were those with superficial
erosions, gastritis or malignant gastric
ulcergtion.” _ _

Follow-up information was obtained
by questionnaire and by a review of
hospital admissions after the ulcer. sur-
gery. Particular attention was paid to
Ulcer recurrence and postoperative syn-

romes. ... e

A modified Visick classification was
used to ?r_aﬂe postogeratlve results, as fol-
lows: VIsick '— no symptoms, Visick 11
— minimal symptoms, Visick Il —

severe sym;\)/t_or_ns controlled by medica-
tion and Visick IV — uncontrolle
symptoms.

Findings

There were 139 patients (82 men, 57
women), with a mean age of 57 years, A
minimum 4-year follow=up was possible
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in 84 (60%). With respect to the surgical
procedures performed, patient availabil-
ity for re-evaluation was as follows: gas-
tric resection 49%, vagotomy and antrec-
tomy 58%, vagotomy and pyloroplasty
100%, wedge resection 56% and highly
selective vagotomy 100%. Within the ser-
ies, seven (5%) patients had previously
undergone a Nissen fundoplication for
gastroesophageal reflux.

Diagnosis

Endoscopy, the most common means
of diagnosis, was used in 81 (58%)
patients and correctly localized the ulcer
in 73. As expected, those presenting with
acute perforation were not subjected to
endoscopy preoperatively. In 8 of the 81
patients the ulcer was not visualized
endoscopically but was found at laparo-
tomy. Biopsy and cytologic specimens
were obtained through the endoscope in
only 29 patients. Despite this, only 2 of
the 139 patients were subsequently found
to have underlying malignant disease.

Upper gastrointestinal series was used
to identify the ulcer in 74 (53%) patients;
the remainder were located at laparo-
tomy. Acid secretory studies were carried
out preoperatively in six patients, and, of
these, acid secretion was normal in five
patients and below normal in one.

The ulcer was located in the body of
the stomach, along its lesser curvature, in
64 patients (46%). Of these, eight had
ulcers in close proximity to the cardia.
Fifty ulcers (36%) were in the prepyloric
area and 17 (12%) arose from the gastric
antrum.

Operative Procedures

The indications for operation and the
surgical procedures performed are set
forth in Tables I and 1. The lowest recur-
rence rates followed gastric resection with
or without truncal vagotomy.

Acute upper gastrointestinal bleeding
was the indication for surgery in 32 (23%)
patients. In three the bleeding point was
simply oversewn because other risk fac-
tors were present, and in two of these the
bleeding recurred immediately after oper-
ation, necessitating reoperation that
resulted in the death of one patient. Six
patients underwent vagotomy and
pyloroplasty, two with concurrent wedge
resection of the ulcer. Three patients
underwent wedge resection alone. One
patient, subjected to vagotomy and
pyloroplasty, had recurrent bleeding
postoperatively and required reoperation.
No episodes of bleeding postoperatively
were documented in 11 patients who had
gastric resection or in 9 subjected to
resection with truncal vagotomy. Surgery
for bleeding gastric ulcer was followed by
substantial morbidity. Wound complica-

tions occurred in 13 (41%) patients and
7 (22%) patients had respiratory compli-
cations. Overall, the postoperative death
rate was 13%.

Thirty patients required surgery for
acutely perforated gastric ulcer. Only 11
(37%) of them had a history of ulcer dis-
ease and 13 (43%) were poor surgical
risks, because of advanced age, concur-
rent medical illness and delay before sur-
gery. Free air was visible on abdominal
films in only 52% of those in whom the
study was carried out. The perforation
was in the distal stomach and prepyloric
area in 20 (67%) patients. Of 14 patients
in whom specimens of peritoneal fluid
were submitted for bacteriologic culture
at the time of surgery, only 3 demon-
strated substantial growth, consisting
mainly of enteric organisms. A patch of
omentum was used to seal the perforation
in 21 patients, most of whom were poor
surgical risks or had extensive peritoneal
contamination. Biopsies of the ulcer were
done in 12 of these and 3 suffered recur-
rent ulceration. One patient died shortly
after operation. Truncal vagotomy and
distal gastric resection to include the per-
foration was carried out in six patients,
with no deaths and no recurrences.

Postoperative morbidity following sur-
gery for perforation was again mainly in
the form of respiratory (20%) and wound
complications (13%). The overall death
rate was 3%.

Overall Mortality and Morbidity

In the early postoperative period, six
(4.3%) patients died. Acute bleeding was
the indication for surgery in four of these,
and in another acute perforation.

Wound complications were the most
common source of morbidity postopera-
tively, occurring in 23 (17%) patients.
These were followed by respiratory tract
complications, with significant atelecta-
sis and pneumonia occurring in 20 (14%)
patients. Cardiovascular complications
occurred in two patients and two
experienced delayed gastric emptying in
the early postoperative period.

Of the 84 patients available for follow-
up, long-term morbidity was minimal,
with 57% rated as Visick | and 13% as
Visick 1l. Symptoms suggestive of the
dumping syndrome occurred in five
patients (6%), diarrhea in four (5%) and
alkaline reflux gastritis in two (2%). Of
these 11 patients with post-gastrectomy
syndromes, truncal vagotomy had been
carried out in 9 (82%).

Discussion

While the pathogenesis of gastric ulcer
remains unknown, some accept that the
basic defect is a deficiency in mucosal
protective factors to the secretion of acid

and pepsin. Davenport5and Du Plessis6
suggested that ulceration results from
duodenal alkaline reflux, with destruction
of the gastric mucosal barrier and cellu-
lar destruction mediated by back diffu-
sion of luminal acid. Thus, one would
expect ulcer recurrence to be a common
phenomenon following gastric resection.
However, as in our series, recurrence rates
have consistently been less than 5% when
gastric ulcer is managed by resection.78
Oi and colleagues9 suggested that the
tendency for gastric ulcer to involve the
lesser curvature near the incisura
angularis can be explained by the presence
of a congenital point of least resistance
where parietal cell mucosa borders on
antral mucosa. The failure of wedge
resection of the ulcer to prevent recur-
rence, as in our series, suggests that other
factors are involved. Of interest in our
series, was the association between gas-
tric ulcer and previous Nissen fundo-
plication, an association already
described. 101 Alkaline reflux into the
stomach and esophagus and altered gas-
tric emptying with hypergastrinemia have
been proposed as possible contributory
factors but are unproven.

Unlike duodenal ulcer in which the risk
of underlying malignant disease is
minimal, as many as 10% of gastric ulcers
are ulcerating carcinomas.12 This empha-
sizes the importance of endoscopic exami-
nation with tissue sampling in all patients
whose gastric ulcer fails to heal rapidly
with medical management or who demon-
strate clinical features suggestive of malig-
nant disease.

If endoscopy cannot be carried out
preoperatively, as in acute perforation,
gastric resection allows sampling of ade-
quate tissue to exclude the presence of a
malignant lesion. When resection is con-
traindicated, full-thickness biopsy speci-
mens of the ulcer margins should be
obtained before resorting to a lesser
procedure, such as omental patching. The

Table |—Indications for Operation

% of
Indication patients
Intractability 37
Bleeding 23
Perforation 22
Possible malignant disease 14
Obstruction 3
Penetration 1

Table Il—Procedures Performed and
Postoperative Recurrences

%

Procedure recurrence
Vagotomy and antrectomy 0
Resection 5
Vagotomy and pyloroplasty 1n
Wedge resection 30
Highly selective vagotomy 33
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failure of endoscopy to detect the ulcer
preoperatively in 10% of our cases is pos-
sibly related to those emergency situations
with bleeding. It also suggests the
presence of a blind spot in the stomach,
especially on the lesser curvature, that
should be carefully evaluated during
endoscopic examination.

The high incidence of wound compli-
cations in our series underscores the need
for perioperative antibiotic prophylaxis
and peritoneal lavage in the management
of gastric ulcer, especially in bleeding gas-
tric ulcers in which the protective action
of luminal acid is negated by the buffer-
ing effects of blood. During the period
of our study, antibiotic prophylaxis and
irrigation were not in widespread use.

Gastric resection, including the ulcer
crater, appears to be the procedure of
choice in the elective management of
uncomplicated gastric ulcer. Recurrence
rates of less than 5% have consistently
been reported with acceptable postoper-
ative morbidity and death rates.78Addi-
tion of a truncal vagotomy is indicated
by the presence of a coexisting duodenal
ulcer, the location of the ulcer in the
prepyloric antrum or by preoperative acid
studies suggesting hypersecretion. Vagot-
omy is not required for the treatment of
proximal gastric ulcers or in patients with
hyposecretion, as it can itself cause addi-
tional operative and postoperative
problems.

Truncal vagotomy and pyloroplasty,
when used to treat gastric ulcer is
associated with recurrence rates higher
than those seen when the procedure is
used for duodenal disease.41314 Also, the
incidence of late postoperative problems
is similar to that observed following trun-
cal vagotomy with antrectomy. It is,
however, indicated for a potentially
difficult duodenal stump or in the surgi-
cal management of a bleeding or perfo-
rated prepyloric ulcer in an unstable
patient, after adequate biopsy samples
have been obtained. The addition of ulcer
excision did not improve the recurrence
rate in our series, as one of the nine
patients so treated had recurrent ulcer.

Highly selective vagotomy has gained
a place in the management of uncompli-
cated duodenal ulcer,1516 but recur-
rence rates following this procedure for
gastric ulcer are unacceptable.231516
Although Reid and colleagues,17 in a
randomized clinical trial, found no differ-
ence in recurrence rates between Billroth
I resection and resection of the ulcer with
highly selective vagotomy, the recurrence
rate in the gastrectomy group was
unusually high compared with those of
most other series. Prepyloric and pyloric
canal ulcers appear to be especially resis-
tant to resolution by highly selective
vagotomy.23 Our series corroborates
these data, with a 33% recurrence rate
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following the use of highly selective
vagotomy for gastric ulcer.

Although wedge resection of the ulcer
provides enough tissue to exclude malig-
nant disease, the recurrence rate in our
series was far greater than that following
gastric resection, with the same potential
for postoperative suture-line leakage and
infection. Damage to the adjacent nerves
of Latarjet is not unexpected and could
account for the two cases of delayed gas-
tric emptying following wedge resection
in our series.

Acutely perforated gastric or duodenal
ulcers present a similar clinical picture,
but in addition to the potential for malig-
nancy in gastric ulcer, the often-advanced
age of the patient, with associated medi-
cal disease, may contraindicate aggressive
surgical management. Always a consider-
ation in the management of visceral per-
foration is the degree of intraperitoneal
contamination with the potential for
intra-abdominal sepsis and suture-line
breakdown. Of interest in our series was
the high incidence of negative cultures
from intraperitoneal fluid, even in
patients with a history indicative of per-
foration 12 hours or more before surgery.
A similar incidence of negative cultures
has been noted by Boey and colleagues,18
suggesting that extensive or long-standing
peritoneal contamination does not con-
traindicate a definitive procedure for per-
forated peptic ulcer.

Because of the high recurrence rate
after omental patching, gastric resection
is clearly the operation of choice for gas-
tric perforation. However, when resection
is contraindicated as in the unstable
elderly patient with underlying medical ill-
ness, patching may be the only alterna-
tive.19 Intraoperative biopsy and then
long-term therapy with histamine2
blockers are suggested before more defini-
tive surgery is considered in the event of
recurrence.

A substantial number of perforated
gastric ulcers are located in the antrum
and prepyloric area where they share the
physiologic characteristics of duodenal
ulcer. In these circumstances the addition
of a truncal vagotomy is appropriate,
despite the risk of complications post-
operatively.

When surgery is required for bleeding
gastric ulcer, our series suggests that any-
thing less than resection of the ulcer, as
a gastrectomy, results in a high incidence
of recurrent bleeding in the early post-
operative period. This must be kept in
mind when choosing a lesser procedure
in high risk, unstable or elderly patients
in whom the operative death rate of a
second procedure can be extremely high.
As in duodenal ulcer, optimal manage-
ment of bleeding gastric ulcer depends on
prompt recognition and the timing of
surgery.

Conclusions

When considering operative treatment
for gastric ulcer in either elective or emer-
gency situations, the surgeon must recog-
nize the possibility of malignant disease
and rule it out by tissue sampling en-
doscopically or at laparotomy. Gastric
resection is the procedure of choice in
both emergency and elective situations,
with the addition of truncal vagotomy,
when indicated by location of the ulcer
or the results of preoperative acid secre-
tory studies. In the emergency setting,
when the patient is unstable or a poor
risk, a less-definitive procedure may be
undertaken providing the increased inci-
dence of ulcer recurrence is anticipated.
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Recent in-vitro research has shown that clindamycin concentrates within
the PMN in amounts greater than are found outside of the PMN.1The
rates of chemotaxis, phagocytosis and killing of bacteria by PMNs are also
enhanced by the presence of this antibiotic.28These characteristics may
help explain clindamycin’s outstanding record of clinical efficacy in both
anaerobic and gram-positive aerobic infections.

Since host defense factors may be crucial in determining the outcome of
an infection, selection of antibiotics based on host defense parameters
may become a trend in infectious disease therapy.
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Recommended Applications

Action: Clindamycin exerts its antibacterial effect by causing cessation of protein synthesis and also by
causing a reduction in the rate of synthesis of nucleic acids.

Indications: Dalacin C Phosphate (clindamycin phosphate) is indicated for the treatment of infections
where the oral route is not indicated or feasible.

Dalacin C Phosphate is indicated in the treatment of serious infections due to sensitive anaerobic
bacteria, such as Bacteroides species, peptostreptococcus, anaerobic streptococci, Clostridium
species and microaerophilic streptococci.

Dalacin C Phosphate is also indicated in serious infections due to sensitive Gram-positive organisms
(staphylococci, including penicillinase-producing staphylococci, streptococci and pneumococci) when
the patient is intolerant of, or the organism resistant to other appropriate antibiotics.

Contraindications: The use of Dalacin C Phosphate (clindamycin phosphate) is contraindicated in
patients previously found to be hypersensitive to this compound, the parent compound, clindamycin, or
clindamycin palmitate. Although cross-sensitization with Lincocin® (lincomycin hydrochloride) has
not been demonstrated, it is recommended that Dalacin C Phosphate not be used in patients who have
demonstrated lincomycin sensitivity.

Until further clinical experience is obtained, Dalacin C Phosphate is not indicated in the newborn
(infants below 30 days of age), or in pregnant women.

Mtarnings: Some cases of severe and persistent diarrhea have been reported during or after therapy with
Dalacin C Phosphate (clindamycin phosphate). This diarrhea has been occasionally associated with
blood and mucus in the stools and has at times resulted in acute colitis. When endoscopy has been
performed, some of these cases have shown pseudomembrane formation.

If significant diarrhea occurs during therapy, this drug should be discontinued or, if necessary,
continued only with close observation. Significant diarrhea occurring up to several weeks post-therapy
should be managed as if antibiotic-associated.

If colitis is suspected, endoscopy is recommended. Mild cases showing minimal mucosal changes may
respond to simple drug discontinuance. Moderate to severe cases, including those showing ulceration
or pseudomembrane formation, should be managed with fluid, electrolyte, and protein supplementa-
tion as indicated. Corticoid retention enemas and systemic corticoids may be of help in persistent
cases. Anticholinergics and antiperistaltic agents may worsen the condition. Other causes of colitis
should be considered.

Studies indicate a toxin(s) produced by Clostridia (especially Clostridium difficile) may be a principal
cause of clindamycin and other antibiotic-associated colitis. These studies also indicate that this
toxigenic Clostridium is usually sensitive in-vitro to vancomycin. When 125 mg to 500 mg of vanco-
mycin were administered orally four times a day for 5 -10 or more days, there was a rapid observed
disappearance of the toxin from faecal samples and a coincidental recovery from the diarrhea.

Is should be noted that serious relapses have occurred up to one month after apparently successful
treatment. A relatively prolonged period of continuing observation is therefore recommended
Precnitions: Dalacin C Phosphate (clindamycin phosphate), like any drug, should be prescribed with
caution in atopic individuals.

Dalacin C Phosphate must be diluted for intravenous administration. (See Dosage and Administration)

The use of antibiotics occasionally results in overgrowth of nonsusceptible organisms - particularly
yeasts. Should superinfections occur, appropriate measures should be taken as indicated by the
clinical situation.

As with all antibiotics, perform culture and sensitivity studies in conjunction with drug therapy.

Since abnormalities of liver function tests have been noted occasionally in animals and man, periodic
liver function tests should be performed during prolonged therapy. Blood counts should also be
monitored during extended therapy.

Dalacin C Phosphate may be used in anuretic patients. Since the serum half-life of clindamycin in
patients with impaired hepatic function is greater than that found in normal patients, the dose of
Dalacin C Phosphate should be appropriately decreased. Hemodialysis and peritoneal dialysis are not
effective means of removing the compound from the blood. Periodic serum levels should be determined
in patients with severe hepatic and renal insufficiency.

Adverse Reactions: Local.
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Denis Bernard, md, frcsc; Stephen Morgan, md, frcsc; Daniel Tasse, md, frcsc

Colonoscopic Assessment of Radiologic Strictures

The authors studied 47 patients with
radiologic evidence of stricture to deter-
mine whether colonoscopy in this situa-
tion increased the accuracy of diagnosis
and how this procedure might influence
patient management. Colonoscopy
increased to 81% the diagnostic
accuracy, which was established at 38%
with the single-contrast enema. Failure
of both techniques to establish a precise
diagnosis was 19%.

From the clinical and radiologic data,
surgical exploration for the 47 strictures
would have been necessary in 28, not
indicated in 9, and indicated solely for
diagnostic purposes in 10. The addition
of colonoscopy prevented unnecessary
laparotomy in 5 (18%) of the first group
and in 8 (80%) of the last. The authors
conclude that colonoscopy should be
complementary to the standard radiologic
examination for colonic strictures, espe-
cially when carcinoma is suspected or if
roentgenography does not provide a
definitive diagnosis.

Devaluation par coloscopie de 47
stenoses radiologiques du colon a ete
faite pour etablir une correlation entre les
diagnostics radiologiques, endoscopiques
et finaux et pour determiner si la con-
duite therapeutique a pu etre influencee
par I'addition de la coloscopie. Le diag-
nostic radiologique a ete exact et precis
dans 18 cas (38%). L'addition de la
coloscopie a permi d'accroitre ce taux
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of the Colon

d'exactitude a 81% (20 cas addi-
tionnels).

L'indication chirurgicale qui avait ete
posee 28 fois sur des criteres ciiniques
et radiologiques a ete infirmee par la
coloscopie chez cing et differee chez
neuf autres. De plus, une intervention
chirurgicale a pu etre evitee a raison huit
fois mais a tort une fois chez 10 patients
ou l'indication chirurgicale ne reposait
que sur un doute diagnostique radiolo-
gique.

A cause d'un taux residuel de 19% de
diagnostic inexact ou imprecis, on doit
considerer la coloscopie comme com-
piementaire a la radiologie dans les
stenoses et I'eiement clinique ne doit pas
etre ignore.

Strictures of the large bowel seen radio-
logically may or may not represent a seri-
ous pathologic condition. Spasm, muscu-
lar thickening, fibrosis, inflammation and
carcinoma can all be manifested by nar-
rowing of the colonic lumen. Although
there may be typical radiologic features
for each lesion, in many cases a diagnos-
tic dilemma persists,12 especially when
carcinoma cannot be ruled out. Before
the advent of colonoscopy, the only
approaches to these strictures were to
observe the patient by repeated barium
enema roentgenography or to operate,
both of which had obvious disadvantages.
Even with the more widespread use of air-
contrast enemas, the tortuous sigmoid
colon, the commonest site of strictures,1
is not easily completely demonstrated.3

The purpose of this paper is to deter-
mine the extent to which colonoscopy can
add to the diagnostic accuracy and
influence subsequent surgical manage-
ment of the patient.

Patients and Methods

Between 1980 and 1984, we attempted
colonoscopy in every patient under our
care who had radiologic evidence of
colonic stricture. We excluded those with
the typical symptomatic annular, “apple-
core” lesion, because there is no doubt
as to the diagnosis of carcinoma, and the
typical filiform narrowing in patients who

had recurrent Crohn’s disease. There were
47 patients (20 men, 27 women) whose
mean age was 59 years.

Single-contrast radiologic examinations
were performed initially with barium, or
water-soluble material in acute cases. The
opinions were those of the radiologist’s
written report. Colonoscopy was subse-
quently performed with an Olympus CF-
LB3R instrument (Olympus Corp. of
America, New Hyde Park, NY) with x-
ray films on display during the procedure.
Fluoroscopy was not used. The diagno-
sis was established in all but one patient,
either by surgical exploration and patho-
logical examination of the resected bowel,
endoscopic biopsy or, in non-operated
cases, through a combination of history,
endoscopic findings and follow-up (e.g.,
asymptomatic normal bowel).

Before colonoscopy an indication for
surgery was made from the clinical fea-
tures (persistent or disabling symptoms,
presence of a mass, signs of bowel
obstruction) or the radiologic diagnosis
or a suspicion of carcinoma; the indica-
tion in each case was considered to be
either present, absent or doubtful (when
no diagnosis could be made). After
colonoscopy we reassessed our findings
to determine if surgery was indeed neces-
sary, not necessary, necessary but could
be delayed, or whether the colonoscopic
findings were inconclusive.

Findings

As expected the sigmoid colon was the
most common site of stricture in 33 (70970)
patients (Table 1). A summary of all
cases, with radiologic diagnoses, colonos-
copic findings, final diagnosis and indi-

Table 1-Site of Stricture in 47 Patients

No. of
Site patients (%)
Sigmoid colon 33 (70.2)
Descending colon 7(14.9)
Splenic flexure 2 43
Transverse colon 1 21
Ascending colon 1 @21
Cecum 1 @21
Ileocolonic anastomosis 2 (43
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cation for surgery before_and after
colon_o_sco%y aré shown in Table Il. A
definitive diagnosis of diverticulitis was
made radiologically in 11, and of carcl-
noma in 9, but in"most other cases the

|aparotomy, endoscopic biopsy or acom-  casgs, The_colo_noscotplst made the correct
bination 0of history, endoscopy and  diagnosis in nine. of these, erred in two
follow-up are shown in Table II. (cases 24 and 39), one of which was a

_The radiologic diagnosis correlated ?an_entwnh carcinoma, remained doubt-
_ but with the final diagnosis In 18 cases (38%).  ful in one, (case 40) and could not reach
radiologic findings were equivocal and  The endoscopist was right in 14 of these  the stenosis n one {case 1/n rm?,b Wel
offered” a wide varlet¥ of diagnoses.  cases. uncertain |n2([cases 12and41)and  on barium follow-through). Finally, bar-
Figures Lto 6 illustrate the varym% radi-  couldl not reach the stricture in 2 cases of  fum enema examination was not diagnos-
olggic findings in these patients. The dis- carcmomaécasesl and 16). The radiol-  tic in 16 (34%) ﬁcases 25 t0 34 and 42 o
tri ELtwn of final diagnoses established by ogist’s opinion did not correlate In 13 47). Of these, colonoscapy resulted in the

Table 11-Summary of Diagnostic Investigations in 47 Cases of Colonic Stricture
Surgical indication

Case Age, Radiologic Colonoscopic Before After
no. Sex yr Site of stenosis diagnosis impression Final diagnosis colonoscopyt  colonoscoDvl
i M 63 Sigmoid DIV DIV DIV
2 F 61 Sigmoid DIV DIV DIV
3 M 68 Sigmoid DIV DIV DIV
4 F 76 Sigmoid DIV DIV DIV
5 F 42 Sigmoid DIV DIV DIV +D
6 F 57 Sigmoid DIV DIV DIV +D
7 F 70 Sigmoid DIV DIV DIV +D
8 M 69 Sigmoid DIV DIV DIV +D
9 F 63 Sigmoid DIV DIV DIV +D
10 F 61 Sigmoid DIV Anastomotic Anastomotic
stenosis stenosis
un F 56 Sigmoid DIV N N ? 0
12 F 73 Sigmoid CA ? not diagnostic CA +
13 M 63 Sigmoid CA CA CA
14 F 67 Sigmoid CA CA CA
15 M 75 Transverse colon  CA Not reached CA
16 M 63 Descending colon ~ CA Not reached CA
17 F 78 lleotransverse CA Not reached N + 0§
anastomosis
18 F 67 Splenic flexure CA N N 0
19 F 47 Descending colon  CA N N 0
20 M 77 Sigmoid CA DIV DIV + 0
21 F 63 Sigmoid DIV and CA DIV and CA DIV and CA +
22 M 61 Descending colon Lymphoma DIV DIV
23 F 61 Sigmoid DIV and polyp DIV DIV
24 M 70 Sigmoid DIV and polyp DIV and polyp DIV + *
25 M 48 Sigmoid DIV or CA DIV DIV + +D
26 F 78 Sigmoid DIV or CA DIV DIV +D
27 F 67 Sigmoid DIV or CA DIV CA +
28 M 62 Sigmoid DIV or CA DIV Foreign-body + +
perforation
29 M 60 Sigmoid DIV or CA N N ? 0
30 M 29 Descending colon  Inflammation or CA Crohn's disease Crohn's disease +
31 M 55 Descending colon  Inflammation or CA Ischemic colitis Ischemic colitis + 0
32 F 47 Sigmoid Crohn's disease or CA Crohn's disease Crohn's disease ? 0
33 M 37 Descending colon  |nflammation or ischemia Inflammation Pancreatitis ? ?
34 F 65 Sigmoid Inflammation or fibrosis Radiation stenosis  Radiation stenosis
35 M 37 lleotransverse Anastomotic stenosis Crohn's disease Crohn's disease + +D
anastomosis
36 F 71 Sigmoid Postop changes Anastomotic band  Anastomotic band
37 F 61 Descending colon  Ulcerative colitis Ulcerative colitis Ulcerative colitis +
38 F 44 Sigmoid Spasm Fibrosis Fibrosis after seat ?
belt injury
39 F 72 Sigmoid Extracolonic origin Extracolonic CA ? 0
40 F 39 Sigmoid Extracolonic origin Extracolonic Endometriosis + +0
41 M 19 Ascending colon Extracolonic origin Extracolonic Unknown* ? 0
42 M 56 Sigmoid ? not diagnostic CA Extracolonic + +
(carcinomatosis)
43 F 38 Sigmoid 2 not diagnostic DIV Endometriosis + +
44 F 48 Cecum ? not diagnostic Crohn's disease Crohn's disease —
45 M 75 Sigmoid 2 not diagnostic Anastomotic Anastomotic ? 0
stenosis stenosis
46 F 58 Splenic flexure 2 not diagnostic N N ? 0
47 M 62 Sigmoid 2 not diagnostic N N ? 0

DIV - diverticulitis, CA = carcinoma, A - anastomosis, N - normal bowel.

‘Congenital bands suspected because of age, location, no intraluminal disease, no symptoms; surgery not indicated,
t+ - present, - - absent, ? = doubtful, indicated for diagnostic purpose only.

1+ “ still present, - - still absent, 0 - no longer present, +0 - still present but delayed.

8Final diagnosis established by barium follow-through examination.
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correct diagnosis in 11, but was incorrect
in 4 (cases 27, 28, 42 and 43) and was
equivocal in 1 (case 33).

Barium enema examination alone re-
sulted in the correct diagnosis in 18 out
of 47 patients. When the 20 correct diag-
noses obtained at colonoscopy in the
remaining 29 are added, the combined
accuracy of both techniques totals (81
(38 of 47).

As to management of the patients, the
indication for surgery was present before
colonoscopy in 28 patients, absent in 9
and doubtful or indicated for diagnosis

FIG. 1—Case 31. Radiologic appearance
suggests inflammatory condition but carci-
noma could not be ruled out. Endoscopic and
histologic features were consistent with
ischemic colitis and stricture.

FIG. 2—Case 33. Inflammation or ischemia
was suggested radiologic diagnosis. Endoscopic
findings were of inflammation of unknown
cause. Subsequent exploration revealed pan-
creatitis and extrinsic compression.
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only in 10. In the 28 patients for whom
surgery was initially indicated, that indi-
cation was still present after colonoscopy
in 14, it was still present, but could be
delayed to a more appropriate time in 9,
and was no longer present in 5 (normal
bowel 3, cases 17, 18, 19; diverticulitis,
case 20; ischemic colitis, case 31). In the
nine patients presenting no indication for
surgery before colonoscopy, none was
established later. Finally in the other 10
patients in whom the indication for sur-
gery was doubtful, it was considered not
indicated in 8, indicated in 1(case 42) and
remained doubtful in 1 (case 33) follow-
ing colonoscopy. Further investigation of
the last patient led to a diagnosis of
chronic pancreatitis and surgical explora-
tion was carried out.

FIG. 3—Case 41. Radiologic and endoscopic
diagnosis was extracolonic disease. There was
no known final diagnosis, but congenital bands
were suspected because of patient’s young age
(19 years), location of stricture and because
there were no symptoms and no intraluminal
disease. Patient was not operated on.

FIG. 4—Case 19. Findings are suggestive of
carcinoma but bowel appeared normal at
endoscopy.

Discussion

Most important in the diagnosis and
treatment of stenotic lesions of the large
bowel is to establish the presence or
absence of a malignant condition. Both
diverticular disease and carcinoma occur
most commonly in the sigmoid colon
where they may coexist and be very
difficult to differentiate. In our study,
roentgenography established a diagnosis
of diverticulitis in 12 cases, later con-
firmed in 10. Colonoscopy suggested the
correct diagnosis in all 12 but was defini-
tive in only 2, neither being a carcinoma.
This is contrary to the experience of
Boulos and associates4 who reported
coexistent neoplasia, benign or malig-
nant, in 31% of radiologically demon-
strated diverticular disease. Carcinoma

FIG. 5—Case 27. Roentgenography could
not differentiate diverticulitis from carcinoma
and endoscopic examination suggested a diag-
nosis of diverticulitis. Final diagnosis was car-
cinoma.

FIG. 6—Case 25. Radiologic appearance
suggested either diverticulitis or carcinoma.
Endoscopy ruled out carcinoma.
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(or lymphoma) was thought to be present
on 11 contrast enema examinations: 5
were subsequently proven incorrect, 4 by
colonoscopy (cases 18, 19, 20 and 22).
The suspicious area in the fifth could not
be reached by colonoscopy. These find-
ings are comparable to the experience of
Hunt and colleagueslwho disproved the
presence of carcinoma in 30 (57%) of 53
“malignant strictures”. Filoche and
colleagues5 also reported colonoscopic
exclusion of carcinoma in 7 of 13 (54%)
suspected cases. Diverticulitis could not
be differentiated from carcinoma in five
instances: carcinoma was present in one
but was missed at colonoscopy (case 27,
Fig. 5); in the other four, suspected car-
cinoma was not present (Fig. 6). This fol-
lows the experience of Rozen’s group;6
in 18 similar situations Filoche and
colleagues5 found only one case of car-
cinoma.

A limitation of colonoscopy in stric-
tures is well demonstrated in the study of
Dean and Newell3in which there were 17
(47%) inadequate examinations of the
diseased segment in 36 cases of divertic-
ulitis. Their main reasons for failure were
sharp angulation, inability to distend the
narrow lumen and persistent fecal soiling
through the obstructed segment. Filoche
and colleagues5 established at 20% the
number of strictures that could not be
examined over their whole length. In our
study, an accurate diagnosis by en-
doscopy failed in three situations: when
the segment was too narrow to permit
thorough examination (cases 12, 27 and
39), when it was impossible to reach the
level of the stricture (cases 15,16 and 17)
and when extraluminal disease was
present (cases 28, 33 and 40 to 43).

We were particularly concerned about
seven (15%) patients with normal bowel
who underwent colonoscopy because
some form of narrowing had been seen
on roentgenograms; in four carcinoma

Table IlI-Final Diagnosis in 47 Cases of
Colonic Stricture

No. of
Diagnosis patients (%)
Diverticulitis (Fig. & 15(32
Carcinoma (Fig. 5 7(15

Diverticulitis and carcinoma
Anastomotic stenosis
Endometriosis
Crohn's disease
Ulcerative colitis
Ischemic colitis (Ag 1)
Radiation stenosis
Anastomotic band or bridge
Ingested foreign-body perforation
Fibrosis after seat belt injury
Extrinsic

Pancreatitis (Fg 2)

Carcinomatosis

? (congenital bands) (Fig. 3) 1
Normal bowel (Fig. 4)
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had either been diagnosed or suspected
(Fig. 4). Colonoscopy showed normal
bowel in six, and in the other (case 17)
we relied on the result of barium follow-
through examination. Hunt and associ-
ateslhad a similar experience. Another
important asset of colonoscopy in stric-
tures is the clarification of nondescript
radiologic pictures. Among 16 (34%)
such cases, colonoscopy was decisive in
11; extracolonic disease was present in 4.
In the remaining case (no. 27 in Table II)
carcinoma was present but not seen at
endoscopy.

Neither roentgenography nor en-
doscopy could establish the correct diag-
nosis in nine cases (19%). Every clinician
knows that the interpretation of radio-
logic and endoscopic findings must take
into account the clinical picture. A deci-
sion on the management of a patient with
stricture must follow these principles.

Colonoscopy influenced the surgical
decision in two clinical settings. First, it
allowed surgery to be deferred to a more
appropriate time. In most of these cases
the patients had diverticulitis or other
inflammatory conditions in the acute
phase. The delay allowed for a more
favourable surgical condition. Second,
colonoscopy removed the need for surgi-
cal exploration that would have been
undertaken either because carcinoma was
suspected or for diagnostic purposes only.
Both Hunt and associatesl and Rozen
and colleagues6 have stated the useful-
ness of colonoscopy in avoiding unneces-
sary laparotomies.

To our knowledge colonoscopy
wrongly influenced the surgical decision
in only one patient (case 27, Fig. 5) in
whom carcinoma was suspected but mis-
takenly ruled out. Surgery was eventually
performed but after a 2-month delay.
Filoche and associates5 mentioned a
similar case, illustrating the need to con-
sider radiology and endoscopy as com-
plementary procedures in the investiga-
tion of a patient clinically suspected of
having large bowel disease.

Summary and Conclusions

Narrowing of the colonic lumen may
result from a wide range of diseases. In
our study of 47 patients, radiologic
demonstration of colonic stricture by
single-contrast examination gave the cor-
rect diagnosis in 38%. Colonoscopy
increased the accuracy of diagnosis to
81%. Both radiologic and colonoscopic
examinations failed to achieve the right
diagnosis in 19%.

The decision to operate based on clini-
cal or radiologic criteria may lead to
unnecessary laparotomies or untimely
surgery. Colonoscopy did not confirm the
indication for operation in 18% of such
cases and afforded a useful delay in 32%.

Colonoscopy also avoided an unnecessary
laparotomy in 80% of patients in whom
surgical exploration was being considered
for diagnostic purposes.

Colonoscopy should complement a
contrast enema in every case of colonic
stricture.
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Palliative Percutaneous Transhepatic
Assessment of Morbidity and

The results of palliative percutaneous
transhepatic biliary drainage were
assessed retrospectively in 16 cases and
prospectively in 7 between 1982 and
1985. Causes of biliary obstruction were
metastatic cancer (nine), pancreatic
cancer (nine), cholangiocarcinoma (three)
and gallbladder cancer (two). Internal
drainage was established in 78.3%. In
the 19 patients who died, the mean dura-
tion of drainage was 3.6 months. Early
morbidity was 17.4%. Late septic mor-
bidity occurred in 11 patients (48%) (a
total of 28 episodes). Late deaths
(31.2%) resulted from upper gastrointes-
tinal hemorrhage, hepatic abscess, septic
shock, subhepatic abscess and perito-
nitis.

Percutaneous transhepatic biliary
drainage is associated with substantial
morbidity (67.4%) and mortality (35.5%)
from infection. Palliation was modest;
only eight patients spent more than half
their survival time at home, and 10
patients never left hospital. Clinical trials
are required to assess the risk-to-benefit
ratio and role of percutaneous trans-
hepatic biliary drainage versus surgical
bypass in patients with lesions amenable
to surgery, and biliary drainage versus no
treatment in patients whose tumour can-
not be bypassed.

Les resultats palliatifs du drainage biliaire
transhepatique percutane ont ete evalu6s
rdtrospectivement dans 16 cas et pros-
pectivement dans 7 autres cas traitds
entre 1982 et 1985. Parmi les causes
d'obstruction biliaire, on note les metas-
tases (neuf cas), le cancer du pancreas
(neuf), le cholangiocarcinome (trois) et le
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cancer de la vesicule biliaire (deux). Un
drainage interne a ete 6tabli dans 78.3%
des cas. Chez les 19 patients qui sont
decedes, la durge moyenne de drainage a
ete de 3.6 mois. Une morbidity precoce
a ete vue dans 17.4% des cas. Des inci-
dents septiques retardes sont survenus
chez 11 patients (48%) (un total de

28 episodes). Les deces tardifs (31.2%)
ont ete causes par une hgmorragie gas-
trointestinale superieure, un abc&s hepa-
tique, un choc septique, un abcfes sous-
hepatique et une peritonite.

Le drainage biliaire transhepatique per-
cutane est entache d'une morbidity
(67.4%) et d'une mortalite (35.5%)
importantes resultant de l'infection.
L'effet palliatif fut modeste; seulement
huit patients ont passe plus de la moitig
de leur temps de survie a domicile, et 10
autres n'ont jamais quittg I'hopital. Des
essais cliniques sont juggs necessaires
pour gtablir le rapport risques/bgngfices
et prgciser le role du drainage biliaire
transhgpatique percutang par rapport a la
dgrivation chirurgicale chez les patients
opgrables; de m&me. il faudrait evaluer
les mgrites respectifs du drainage biliaire
et de l'absence de traitement chez les
patients dont la tumeur ne permet pas
une opgration de pontage.

The use of percutaneous transhepatic
biliary drainage to treat malignant
obstruction of the bile ducts has gained
popularity in the last decade. Since Mol-
nar and StockumZlreported the first suc-
cessful case of internal drainage in 1974,
radiologists have developed and refined
techniques to decompress the biliary
tree.26

McPherson and colleagues7 and Elli-
son and associates8 have cautioned that
while this procedure has gained rapid
acceptance, the risk-to-benefit ratio must
be carefully assessed. Further, its mor-
bidity and mortality have yet to be com-
pared with those of other modes of treat-
ment for malignant obstruction of the
biliary tree, in a prospectively randomized
controlled clinical trial.

The present report considers the mor-
bidity and mortality associated with per-
cutaneous transhepatic biliary drainage in
23 cases of malignant obstruction of the
biliary tree. We paid particular attention
to the palliative benefit of the procedure

Biliary Drainage:
Mortality

and to the morbidity from infectious and
other complications.

Patients and Methods

We reviewed the charts of 16 patients
who had undergone percutaneous trans-
hepatic biliary drainage between August
1982 and June 1984. We also studied
prospectively seven patients who had
undergone the same procedure between
July 1984 and January 1985. In all there
were 15 men and 8 women with a mean
age of 68.6 years (range from 31 to 94
years). All had malignant obstruction of
the biliary tract (Table I).

The data collected concerned previous
surgery, the cause and location of
obstruction, the date, duration and type
of drainage, the occurrence of all com-
plications and the date and circumstances
of death. To identify biliary microbiol-
ogy and the pathogens involved in infec-
tion, we took serial bile samples for aer-
obic and anaerobic culture on the day of
biliary drainage and then at the time of
monthly catheter changes or when other-
wise clinically indicated in the prospective
group. Whenever possible, we recorded
microbiologic findings on the retrospec-
tive cases.

Finally, the benefit of percutaneous
transhepatic biliary drainage was assessed
with respect to the amount of time spent
at home between the day of drainage and
death and the number of hospitalizations
required during this time.

Drainage Technique

We used a modification of the techni-

Tade 1-Causes of Costrucive Jaundice

(@:1:¢] No of petients*
Metastatic canor 94)

Gdon ?’8

Sonech 2

Breast 1

Prostate 1
Panaredtic canoer 6
(hdangocardnoma 3(3
Gl canoy 22
Tod 23(16)

Nrrbersmhadetsrepraertpa]enswth
tissle dagnosis of the cause of dbstrudive
jaurdice.
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que previously described by Ferrucci and
colleagues,5 Nakayama and associates,6
and Ring’s group.9 Standard fine-needle
cholangiography was first performed to
identify the location and assess the extent
of obstruction. The modified Cope cathe-
ter system (20 gauge) was used to gain
access to the biliary tree. If there was no
cholangitis, internal drainage was attemp-
ted. If that was unsuccessful a straight
catheter was left in the most dependent
segment of the biliary tree and another
attempt made in 2 to 4 days, with exter-
nal drainage in the interim. Whether or
not the catheter had been placed beyond
the obstruction, external drainage was
maintained for the first 24 hours, follo-
wed by progressive clamping, resulting,
in successful cases, in complete internal
drainage within 8 days. During this time,
catheters were flushed four times daily
with 10 ml of normal saline, the fre-
quency was reduced to once daily when
internal drainage was established. Cathe-
ters were changed each month on an out-
patient basis unless otherwise indicated.
Antibiotics were not given prophylacti-
cally unless patients had had a previous
episode of catheter-related cholangitis,
known bactibilia, or previous biliary tract
surgery.

Findings

In 9 of the 23 patients percutaneous
transhepatic biliary drainage was under-
taken because a surgical bypass could not
be done. Laparotomy to assess the pos-
sibility of surgical bypass was not perfor-
med in 14 patients, 7 of whom had
metastatic biliary tract obstruction. Of the
remaining seven, two were pre-terminal
(both died within 6 weeks of presenta-
tion), two were shown radiologically to
have lesions that could not be bypassed
(obstruction at the porta hepatis), one
refused surgery and two underwent biliary
drainage because of the surgeon’s prefe-
rence, despite radiologic evidence that
surgical bypass might be possible. Two of
these 14 patients subsequently had ope-
rative bypass when biliary drainage fai-
led, and their courses are described below.

There were no failures of insertion of
the transhepatic catheters in 23 attempts.
Internal drainage was established initially
in 15 patients and within 4 days in 3
others for an overall success rate of
78.3% (18 of 23). Five patients (21.7%)
had external drainage only.

The average duration of drainage was
3.6 months (range from 4 days to 14
months) among the 19 patients who died.
Two of the four patients alive at the time
of reporting have been drained for land
4 months respectively. A third patient has
undergone surgical bypass, despite metas-
tatic gastric cancer, for repeated attacks
of cholangitis. The fourth patient, ini-
tially drained percutaneously because of
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surgeon’s preference, underwent surgical
bypass because of persistent fever and
intrahepatic abscesses.

Complications

Early complications of percutaneous
transhepatic biliary drainage included
catheter dislodgement, cholangitis and
fatal acute hemorrhagic pancreatitis
(Table I1). None of these complications
required operative intervention. The early
morbidity was 17.4% (4 of 23) and the
rate of early death 4.3% (1 of 23).

Thirty late complications occurred in
22 patients (1.4 complications per
patient). Late morbidity from catheter
blockage and dislodgement occurred in
34.9% and 13.0% of patients respecti-
vely. Cholangitis occurred late 19 times
in 11 patients (1.7 episodes per patient)
and was associated with bacteremia five
times, resulting in the death of one
patient. Three episodes of cholangitis
occurred within the first 3 weeks of drai-
nage in the patient with metastatic sto-
mach cancer mentioned above; operative

choledochoenterostomy resolved the
infections. Eight months later, the intra-
hepatic bile ducts became obstructed from
progression of disease, and two catheters
were required to treat recurrent cholan-
gitis due to the original organism (Kleb-
siella).

Five patients had septic-related deaths.
At autopsy two were found to have intra-
hepatic abscesses and a third had a sub-
hepatic abscess. Autopsy was not
performed on the other two, but in both
the catheters were known to be providing
inadequate drainage of the left-sided bile
ducts in one case and of both left and
right-sided ducts in the other.

The late death rate related to percuta-
neous transhepatic biliary drainage was
31.2% (7 of 22) (Table I1). An eighth
patient died of acute myocardial infarc-
tion while recovering from an episode of
cholangitis.

Bile cultures in 16 patients at the time
of initial drainage were negative in 11
(68.8%) patients and positive in 5 (31.3%)
(Table I1I). Cultures were not obtained
in the other seven patients. Three of the

Table Il—Complications of Percutaneous Transhepatic Biliary Drainage

Early,
no. of episodes!
no. of patients

Complication

Minor
Catheter blockage 0
Catheter dislodgement 111
Major
212
Bacteremia -

Cholangitis

Hepatic abscess
Subhepatic abscess
Purulent ascites
Acute pancreatitis 111
Upper gastrointestinal tract
hemorrhage

*One other patient recovering from an

Late,
no. of episodes!

no.of patients Deaths*
1218 -
3/3 -
19/11 -
5/5 1
212 2
n 1
n 1
- 1
212 2

episode of cholangitis died of acute myocardial infarction.

Table Ill-Microorganisms Found in Bile*

Organism

Klebsiella sp
Enterobacter
Escherichia coli
Enterococcus
Proteus m irabilis
Pseudomonas aeruginosa
Streptococcus sp, Lancefield
group D, non enteric
Staphylococcus epiderm idis
Clostridium perfringens
Corynebacterium sp
Acinetobacter sSp
Citrobacter sp
Microaerophilic streptococci
Aeromonas hydrophila
Hatnia sp
Staphylococcus aureus
Streptococcus sp, Lancefield
group B

Post

Day of drainage drainage
2 (2) 10(7)
1 10(6)
2 7(5)
3(2) 7(6)
0 6(5)
0 6(2)
1 4(1)
0 4(0)
1 (1) 3(2)
0 3(0)
0 2(0)
0 1(2)
0 1(1)
0 1(0)
0 2(2)
1 1 (1)
0 1(D

‘Numbers in brackets indicate the number of times a microorganism was implicated in an episode

of cholangitis.
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five positive cultures were in patients who
had undergone previous biliary tract
surgery.

Bile cultures remained negative in 3 of
the 11 patients, but became positive in 6,
representing a conversion rate of 54.5%.
In the remaining two cases, follow-up cul-
tures were not obtained. The biliary trees
that remained sterile were in patients who
died within 3 weeks of drainage.

The palliative effects of percutaneous
transhepatic biliary drainage with respect
to improvement in hyperbilirubinemia,
pruritis and anorexia are shown in Table
IV and the duration of time spent at home
in Table V.

Discussion

All patients who underwent percutane-
ous transhepatic biliary drainage in this
series had malignant obstruction of the
biliary tract. Internal drainage was estab-
lished in 18 (78.3%) of 23 patients which
compares favourably with the rates of
72% and 64.3% reported by Mueller and
associates2 and Clark and colleaguesi
respectively. The average duration of
drainage was 3.6 months compared with
4.3 months and 3.3 months reported by
Ferrucci and colleagues5 and Pollock’s
group4 respectively. Early morbidity
(17.4%) and mortality (4.3%) also com-
pared favourably with those of other
studies.10l1

The single early death due to pancrea-
titis represents the only one reported to
date from this complication, although at
least three other cases of pancreatitis
related to percutaneous transhepatic
biliary drainage have been reported.312
Early death from bleeding (five patients),
pneumothorax with bilious pleural effu-
sion (one) and septic shock (one) have
also been reported.2’31013 Intra-
abdominal hemorrhage, hemobilia,
bilothorax or bile leak, reported by others
did not occur in our series. This might be
accounted for in part by the use of a
smaller (20 gauge) needle for cannulation.

Late morbidity from cholangitis
occurred in 50% of patients, somewhat
higher than previously reported (range of
14.5% to 36.5%246711'13. The 30-day
mortality, related to biliary drainage was
35.0% (8 of 23) and compares with rates
quoted for surgical bypass, which range
from 6% to 30%.145

The prophylactic use of antibiotics has
been advocated by several investiga-
tors, 390 none of whom have been able
to demonstrate a decreased incidence of
morbidity from infection. Nevertheless,
antibiotics should be given prophylacti-
cally to patients with a history of biliary
tract surgery or instrumentation, with a
periprocedural history suggestive of
cholangitis, and to those who undergo
catheter change or manipulation. As
Keighley and colleaguesi617 and Wayne
and Whelan18 have pointed out, mor-
bidity from contaminated bile can be
important; thus Wayne and Whelan
recommended prophylaxis with a combi-
nation of an aminoglycoside and
ampicillin.

Our practice has been to use a first-
generation cephalosporin for initial
prophylaxis and for subsequent manipu-
lations in patients who have experienced
no morbidity from infection. The
appropriate antibiotic(s) in those who
have suffered infectious morbidity should
be directed by the most recent bile or
blood culture. Based upon the paucity of
anaerobes cultured in either bile or blood
of our patients, anaerobic coverage was
not warranted and is not recommended.

The average duration of drainage of 3.6
months is misleading, since patients fell
into three distinct groups with respect to
survival (Table V). Eight patients lived
less than 1 month after biliary drainage
and only one was discharged from hospi-
tal before death. Five patients lived from
1to 4 months. While two were home for
at least 51% of their remaining days, the
other three never left hospital. Of the
eight patients who lived for 4 or more
months, 6 spent a minimum of 51% of

Table IV—Benefits of Percutaneous Transhepatic Biliary Drainage

Symptoms/response Hyperbilirubinemia

Present initially 23
Improved 18
No change

Not evaluable 4

Table V—Palliative Benefit of Biliary Drainage

Total duration of

drainage, mo No, of patients 0
< 1 8 7
1- 4 5 3
> 4 8
Totals 21 10

“Time from drainage to death.
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Pruritis Anorexia
19 21
8 5
3 8
8 8
Time at home, % *
< 25 25-50 51-75 > 75
1 - - _
- 1 1
1 1 2 4
2 1 3 5

their remaining days at home, whereas the
other one spent only 6.6% of such time
at home. These eight patients required an
average of 1.4 hospitalizations after their
drainage procedures, to treat cholangitis.
The palliative benefit of drainage is most
evident in this group of patients. While
they had serious morbidity (eight episodes
of tube blockage, nine episodes of cholan-
gitis, three episodes of bacteremia and
two hepatic abscesses), four spent more
than 75% of their remaining days out of
hospital and two others between 51% and
75%.

The morbidity from infection after per-
cutaneous transhepatic biliary drainage is
high enough in this and other series7-11-13
to cast doubt on its overall palliative
benefit in all but a select group of patients
likely to survive for several months.

Of patients presenting with carcinoma
of the pancreas or periampullary region,
less than 20% have surgically resectable
lesions.1415 Operative bypass is possible
in another 30%. Thus approximately
50% of patients are left with a palliative
drainage procedure or no treatment for
their disease. For patients who have
biliary obstruction due to metastatic dis-
ease, curative resection is inappropriate,
and in less than 30% will surgical bypass
be possible because of the higher inci-
dence of associated portal lymph-node
involvement. Therefore, more than 50%
of these patients may be candidates for
a palliative drainage procedure of some
sort.

The ideal trial would randomize
patients with surgically bypassable lesions
to surgery or a nonoperative drainage
procedure. For those in whom surgical
bypass cannot be performed safely, ran-
domization between a nonoperative
drainage procedure and no treatment
should be undertaken. Since morbidity
and mortality from infection using per-
cutaneous transhepatic biliary drainage is
high, it would be prudent to set out strin-
gent guidelines concerning catheter inser-
tion, irrigation and daily care, in an
attempt to keep complications at a mini-
mum. The role of intraductal yttrium,
biliary endoprostheses and radiotherapy
for these lesions in selected patients has
yet to be determined.

While percutaneous transhepatic biliary
drainage plays a beneficial role in some
patients, its precise role in the treatment
of malignant obstruction of the bile ducts
remains to be defined.
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FLEXIBLE SIGMOIDOSCOPY. Ronald M.
Kalon, Emmet B. Keeffe and Clifford S.
Melnyk. 158 pp. Illust. Grune & Stratton,
Inc., Orlando, Fla., 1985. $34.50 (US).
ISBN 0-8089-1701-3.

This complete manual presents even more than
is necessary to learn the essentials of flexible
sigmoidoscopy.

Eleven chapters cover all aspects of history,
technique, indications and complications.
Comparisons are made between the various
brands of sigmoidoscopes, offering the physi-
cian who wishes to purchase a sigmoidoscope
an objective means of making comparisons
away from the persuasion of a salesman.
Unfortunately, the newest endoscopes are not
mentioned. The tip of the new instruments con-
tains a microelectronic sensor that transmits
an image to a television monitor; thus, the
fiberoptic system is obviated. The cost of the
new system is high, but maintenance will be
much cheaper. The fiberoptic systems
described in this book are all fragile, and the
life of the fiberoptic system is the life of the
entire sigmoidoscope.

The chapter on technique is the strongest
one—by reading and following the instruc-
tions, the novice could become a self-taught
sigmoidoscopist. The diagrams of the tech-
nique for sigmoidoscopy are most valuable.
Words cannot express the value of the infor-

N\

mation provided by the line drawings illustrat-
ing the introduction and advancement of the
sigmoidoscope. However, they go to far. If the
sigmoidoscope is truly a screening tool, a dis-
cussion of electrocoagulation and electrosnar-
ing is beyond the province of a diagnostic tech-
nique. Complete colonoscopy is almost always
necessary whenever electrosurgery is indicated,
and complete colon preparation makes elec-
trosurgery safer with respect to explosion from
hydrogen and methane. Furthermore, should
a complication occur, the better-prepared
bowel for colonoscopy will likely spare the
patient a colostomy. Often a perforation in
poorly prepared bowel will necessitate exteri-
orization of the perforation or proximal
diversion.

The chapter on indications again brings the
colonoscope into a conflict with the sigmoido-
scope. Most doctors use the flexible sigmoido-
scope as an office technique, specifically for
screening asymptomatic patients. The moment
the patient has blood in the stool, the finding
of occult blood, a mass or a change in bowel
habit, colonoscopy is required. Thus, the
expense of a flexible sigmoidoscopy is avoided.
To be cost-effective, duplication of diagnos-
tic procedures must be prevented. Flexible sig-
moidoscopy is not necessary if barium enema
examination or colonoscopy is to be per-
formed.
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Microbiologic Features and Treatment of Persistent Peritonitis
in Patients in the Intensive Care Unit

The charts of 25 patients who died in
the intensive care unit of persistent
peritonitis after abdominal operations
were reviewed to determine the micro-
bial flora and the efficacy of antibiotic
treatment. All patients had undergone
two or more surgical procedures for
abdominal sepsis and 23 had at least
three-system organ failure. The most
common organisms cultured were: Staph-
ylococcus epidermidis, 24 cultures from
16 patients, Candida albicans, 19 cul-
tures from 10 patients, Pseudomonas
aeruginosa, 16 cultures from 12
patients, Enterobacter, 16 cultures from
8 patients and enterococcus, 14 cul-
tures from 8 patients. The classic iso-
lates, Escherichia coli (11 cultures from
six patients) and Bacteroides fragiiis (4
cultures from three patients) were found
infrequently. To determine the adequacy
of antimicrobial therapy for this "new"
flora, we examined the ability of
appropriate agents to eradicate the
micro-organism upon subsequent culture.
Candida sp. were eradicated in 54% (6
of 11) of the assessable cases, while
enterococcus and S. epidermidis were
cleared in only 25% and 28% respec-
tively. The spectrum of intra-abdominal
organisms cultured from critically ill sur-
gical patients in the intensive care unit
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differs from that seen in those with
acute peritonitis. Despite administration
of appropriate antimicrobial agents, these
organisms tend to persist, probably
reflecting impaired host defences with
multiple-system organ failure rather than
antimicrobial failure.

On a etudie les dossiers m£dicaux de 25
patients qui sont decedes a l'unite des
soins intensifs, des suites d'une perito-
nite persistante consecutive & une opera-
tion abdominale, dans le but de determi-
ner la nature de la flore microbienne et
I'efficacite de I'antibiotherapie. Tous les
patients avaient subi au moins deux
interventions chirurgicales pour sepsie
abdominale et 23 presentaient au moins
trois insuffisances fonctionnelles. Les
microorganismes les plus souvent culti-
ves ont ete: Staphylococcus epidermidis,
24 cultures chez 16 patients, Candida
albicans, 19 cultures chez 10 patients.
Pseudomonas aeruginosa, 16 cultures
chez 12 patients, Enterobacter, 16 cultu-
res chez 8 patients, et I'enterocoque, 14
cultures chez 8 patients. Les isolats clas-
siques, Escherichia coli (11 cultures chez
six patients) et Bacteroides fragiiis (4
cultures chez trois patients), ont ete
retrouves plus rarement. Afin d'etablir
I'efficacit§ des traitements antimicro-
biens sur cette "nouvelle" flore, on a
etudie la capacity des antibiotiques
appropries a faire disparaTtre les microor-
ganismes lors de cultures subsequentes.
L'espece Candida a ete elimin6é dans
54% (6 sur 11) des cas “valuables, alors
que I'enterocoque et S. epidermidis dis-
paraissaient dans seulement 25% et
28% des cas respectivement. Le spectre
des microorganismes intra-abdominaux
cultives chez les patients chirurgicaux
tres malades alors qu'ils sont dans le
service de soins intensifs diffdre de celui
qu'on retrouve dans les autres cas de
peritonite. Malgre I'utilisation des antibio-
tiques appropries, ces organismes ont
tendance & persister, refletant probable-
ment de la sorte une atteinte des defen-
ses immunitaires et une insuffisance mul-
tifonctionnelle, davantage que I'echec de
I'antibiotherapie.

The microbiologic chacteristics of perito-
nitis after perforation of the gastrointes-

tinal tract are remarkably consistent.13
The infections are usually polymicrobial
and dominated by Escherichia coli, Bac-
teroidesfragiiis, Streptococci (both aero-
bic and anderobic) and eubacteria. Fur-
thermore, blood cultures in these patients
most often contamB fragiiis or E. coli,

demonstratin Vasiveness f the
MICro-0rg amgms fﬁe redi ctabl ity 0?

this rora has permitted the development
of an empiric antimicrobial regimen used
In conjunctlon with surgery In the treat-
ment “of perit mtlf] Im|cal and ex-
perimental stu les have clearly demon-
strated that antibiotics d|rected against
both aerobic and anaerob|c organisms
should be given.4

The advent of mtenswe -care-unit (ICU&
monitoring, total parenteral nutrition an
broad-speCtrum ‘antibiotics have pro-
duced a subgroup of critically ill patients
able to survive their initial abdominal
procedure, but whose postoperative
course Is characterized by prolonged 1CU
care, multiple surg|ca| procedures and the
development of mu t|pes¥stem organ
fallure The death rate in these pat|ents

ranging. from 60% to 8

The mmrgbmloglc featyres and optlmal
antimicrobial therapy . In such patients
with persistent perltomtls is unclear. To
clarify our impression that the bacterial
spectrum of abdominal infection s radi-
cally altered durmfg treatment, we
reviewed the charts 0 Panents who died
In our surgical ICU of persistent intra-
abdommal sepsis. The study revealed that
the. organisms cultured” from these
Patlents differed markedly from those
ound In patients who present with acute
peritonitis.

Patients and Method

We reviewed the charts of 17 men and

8 women admitted over the 18-month
Penod from Julr 1982 to December 1983
0 the surgical ICU of the University of
anesota Hospitals and who died with
persistent intra- abdommal Infection. Per-
sistent peritonitis was deemed to be
present in patients who required two or
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more interventions (either operative or
percutaneous drainage) for intra-abdo-
minal sepsis.

In addition to standard demographic
data, the review determined the microbi-
ologic features of the intra-abdominal
collections, the incidence of concurrent
bacteremias and the ability of adequate
antibiotic therapy to produce a microbi-
ologic cure of the intra-abdominal infec-
tion. Adequate antibiotic therapy was
defined as treatment with amphotericin
B for Candida sp., ampicillin or van-
comycin plus an aminoglycoside for
enterococci and vancomycin for Staph-
ylococcus epidermidis for at least 7 days.
Cultures were taken for both aerobic and
anaerobic bacteria. They did not rep-
resent cultures taken from drains in situ
for a prolonged period, but rather cul-
tures recovered either at reoperation or
insertion of a fresh percutaneous drain.

Chart Findings

The mean age of the 25 patients studied
was 61 years (range from 26 to 88 years).
The initial operative site was small intes-
tine (six patients), colon (four), biliary
tract (four), pancreas (four), stomach
(three), genitourinary tract (three) and
peritoneum (one) for a necrotic infected
intraperitoneal tumour. Two biliary tract
procedures involved anastomoses to the
small intestine (Whipple operation in one
and choledochojejeunostomy in the
other). One genitourinary procedure in-
volved the formation of an ileal conduit
followed by dehiscence of the small bowel
anastomosis; another, a uretoureteros-
tomy, was complicated by a postopera-
tive sigmoid leak.

The average time between the initial
operation and death was 55 days (range
from 6 to 131 days). The average num-
ber of reoperations (or postoperative
cutaneous drainages) was 3.1 (range from
1 to 8). Twenty-two patients received
antibiotics effective against both faculta-
tive gram-negative bacilli and anaerobes.

Multiple-system organ failure during
the course of the illness was frequent

Table IMultiple-System Organ Failure in
Patients Dying of Persistent Peritonitis*

% of

System failure patients
Pulmonary (requiring ventilatory

support) 80
Renal (dialysis required) 72
Central nervous system (decreased

€ONSciousness) 96
Hepatic (elevated bilirubin and

alkaline phosphatase levels) 80

Cardiovascular (necessitating

inotropic support, measurements

indicating sepsis) 80
'Present during the course of the illness and
not just pre-terminal events.
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(92%) (Table I). In our ICU, during an
overlapping period,8the need for dialy-
sis was associated with a 6.3% survival
rate while prolonged ventilatory support
(7 days or longer) was similarly associated
with a poor outcome (19.2% survival).

The microbial flora of persistent intra-
abdominal infection is shown in Table II.
These cultures were dominated (in
decreasing order of frequency) by S
epidermidis, Candida albicans, Pseudo-
monas aeruginosa, Enterobacter and
enterococcus while the classic microbial
isolates (E. coli and B. fragilis) were less
common.

The ability of an organism to produce
a bacteremia is associated with its
pathogenicity. To examine the invasive-
ness of this “new” flora, positive blood
cultures were correlated with the presence
of the bacteremic organism in the
abdominal cultures. Twelve of the 25
patients had a total of 23 positive blood
cultures during their postoperative course
(or at autopsy in 2 patients). Three were
polymicrobial and 20 monomicrobial.
The common bacteremic organisms were
S. epidermidis (nine), Enterobacter
(four), enterococcus (three), B. fragilis
(three) and C. albicans (three). In 18 of
the 23 positive cultures, the bacteremic
organism was present simultaneously in
the peritoneal fluid culture, but not so in

3. The remaining two blood cultures had
some, but not all, organisms present in
the abdominal cultures. Of note, in the
nine with S. epidermidis bacteremia, is
that none had simultaneous positive cul-
tures of central venous catheters. These
results suggest that the intra-abdominal
organisms demonstrated invasiveness by
producing a bacteremia.

To assess the adequacy of antimicrobial
therapy for the “new” flora in these crit-
ically ill patients, we examined the abil-
ity of appropriate agents to eradicate the
micro-organism on subsequent cultures.
These results are shown in Table I11. Only
amphotericin B, used to treat Candida sp.
demonstrated at least moderate success
(54%). Ampicillin and vancomycin were
ineffectual in ridding enterococci from
the cultures while S. epidermidis cleared
equally well with or without antibiotics.

Discussion

At any given time the gastrointestinal
tract contains more than 1012 bacterial
organisms comprising over 400 species.9
When the continuity of the tract is
breached and bacteria are released, host
defences eliminate most of these organ-
isms. The resulting peritonitis contains a
well-defined and consistent flora,13
which is invariably polymicrobial, domi-

Table Il—Microbiology of Persistent Peritonitis

Organisms

Aerobes
Staphylococcus epidermidis
Enterococcus
Alpha hemolytic streptococcus
Lactobacillus
Pseudomonas aeruginosa

Facultative gram negative bacilli
Escherichia coli
Klebsiella (pneumonia and oxytoca)
Enterobacter (cloacae and aerogenesl
Citrobacter freundii

Anaerobes
Bacteroides fragilis
Clostridium (perfringens, clostridiformis

and unidentified species)

Fusobacterium nudeatum
Corynebacterium sp

No. of positive No. of
cultures patients
24 16
14 8
4 3
1 1
16 12
1 6
8 6
16 8
1 1
4 3
5 3
1 1
1 1
19 10
10 5
2 2
1 1

Table 1ll—The Ability of the Appropriate Antibiotic to Effect Microbiologic Cure

Appropriate therapy

Fungus

Candida albicans

C. glabrata

C. tropicals

Aspergillus

Patients No. of

Organism assessable* patients
Candida sp 14 1
S. epidermidis 12 4
Enterococcus 7 7

Inappropriate therapy

Organism No. of Organism
Cleared patients cleared
6 3 0
1 8 4
2 . .

'Patients received at least 7 days therapy with the appropriate antimicrobial agent and a follow-up
culture was available to assess efficacy of therapy.
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nated by E. coli, enterococci, B. fragilis,
anaerobic streptococci and eubacteria.
The management of these infections is
also well defined, combining surgical cor-
rection of the underlying disease with the
administration of broad-spectrum anti-
biotics.10The need to provide antibiotic
therapy, active against both aerobic and
anaerobic bacteria, has been demon-
strated, both experimentally and clini-
cally.45 Using a rat peritonitis model,
Weinstein and colleagueslldemonstrated
a biphasic response to fecal contamina-
tion of the peritoneal cavity. This model
closely mimics the clinical setting of bowel
perforation in man. The first or perito-
nitis phase, was associated with a death
rate of 40%. Bacteria recovered included
mainly E. coli, enterococci and B. fragilis.
The death rate correlated with the initial
inoculum size of E. coli.2The survivors
entered the second, or abscess phase, and
were found to have abscesses at autopsy.
The flora of these abscesses was domi-
nated by the three bacteria just mentioned
plus Fusobacterium sp. Gentamicin
prevented death and clindamycin pre-
vented abscess formation while the two
drugs combined prevented both death and
abscess formation.5
The findings from clinical studies cor-
roborated these experimental findings.
Thadepalli and colleagues4 compared
cephalothin and kanamycin to clindamy-
cin and kanamycin in 100 patients with
penetrating abdominal trauma. The aer-
obic infection rate was identical, but
anaerobic infections developed in 11 of
52 patients treated with cephalothin and
kanamycin versus 1of 48 patients treated
with clindamycin and kanamycin. Simi-
larly, Berne and colleaguesi3showed that
the combination of gentamicin and clin-
damycin in treating perforated appendi-
citis resulted in fewer septic complications
than either cefamandole or cefoperazone
alone, both cephalosporins with poor
anti-anaerobic activity. Thus, the most
favourable results in peritonitis are
achieved when antibiotics are directed
against both the aerobic (usually E. coli)
and the anaerobic (usually B. fragilis)
components.

Progress in metabolic and hemody-
namic support in conjunction with con-
ventional treatment has improved initial
survival from peritonitis. However, these
patients may subsequently manifest mul-
tiple-system organ failure. In the critically
ill surgical patient, such failure is a
predominant cause of late death after ini-
tial resuscitation.4We reviewed patients
who died in our surgical ICU of persis-
tent intra-abdominal infections to deter-
mine whether intensive therapy may have
altered the microbial flora of these infec-
tions and also to see if appropriate adjust-
ments of antimicrobial therapy could
effect a microbiologic cure.
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As expected, from a defined group of
patients who died of sepsis in the surgi-
cal ICU, a high percentage (92.5%) had
at least three-system organ failure during
their clinical course. Studies from our
institution8 have shown that surgical
ICU patients suffering renal or pulmo-
nary failure have extremely high death
rates (95% and 80% respectively). Fry
and associates’ demonstrated that
patients with abdominal abscesses
manifesting organ failure in three or more
systems had greater than 80% mortality.
They also showed that recurrent abscesses
correlated significantly with an increas-
ing likelihood of death.

The most frequently isolated organ-
isms were S. epidermidis, C. albicans, P.
aeruginosa, Enterobacter sp. and
enterococcus. The classic microbial iso-
lates, E. coli and B. fragilis were found
much less frequently. Since almost all
patients received broad-spectrum antibi-
otics, one would expect these relatively
resistent micro-organisms to appear. The
pathogenicity and origin of these organ-
isms need to be considered.

The pathogenic roles of P. aeruginosa
and Enterobacter sp. are above question
and gram-negative bacteremias are
associated with a 40% death rate.16
Pseudomonas aeruginosa is one of the
most frequently recovered organisms in
the neutropenic bacteremic patient.170On
the other hand, the virulence of S. epider-
midis, enterococcus and C. albicans, espe-
cially when isolated from intra-abdominal
sources, is not as clear.

Pathogenicity has been judged by the
ability to cause bacteremia. Of the 25
patients in this study 48% had bactere-
mias (or candidemias) and cultures from
these patients were dominated by S.
epidermidis, C. albicans and entero-
coccus, indicating that these organisms
have a propensity for invasion. Entero-
coccal bacteremias have been associated
with death rates of 34% to 68%.182
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