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Abstract. This study reports major gastrointestinal compli-
cations in a group of 416 patients following kidney trans-
plantation. Three hundred and ninety-nine patients re-
ceived a cadaveric kidney while the other 17 received a
living related organ. The immunosuppressive regimen
changed somewhat during the course of the study but in-
cluded azathioprine, prednisolone, antilymphocyte glo-
bulin, and cyclosporin. Perforations occurred in the colon
(n =6), small bowel (n =4), duvodenum (n = 2), stomach
(n =1), and esophagus (n = 1). There were five cases of
acutepancreatitis, fourof upper gastrointestinal and two of
lower intestinal hemorrhage, two of acute appendicitis,
one ofacute cholecystitis, one postoperative mesentericin-
farction,and two small bowel obstructions. Fifty percent of
the complications occurred while patients were being given
high-dose immunosuppression to manage either the early
postoperative period or episodes of acute rejection. Ten
percent of the complications had an iatrogenic cause. Of
the 31 patients affected, 10 (30 % ) died as a direct result of
their gastrointestinal complication. Thishigh mortality ap-
pearstoberelated to the effects of the immunosuppression
and the associated response to sepsis. Reduction of these
complications can be achieved by improved surgical man-
agement, preventive measures, prompt diagnosis, and a re-
duced immunosuppressive protocol.
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Introduction

In patients who undergo kidney transplantation, gastroin-
testinal complications are the second most common
events after infection [15]. These complications, which
occur in patients with impaired defense mechanisms due
to immunosuppression, have a high mortality [17, 23]. Ste-
roids and immunosuppressive agents delay the diagnosis
by masking the classical signs of inflammation in response
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to infection, leading to overwhelming sepsis, and death.
The mortality rate of gastrointestinal perforation or sepsis
varies on case selection, with higher mortality rates — be-
tween 50 % and 75 % — in major colonic necrosis and pet-
foration [32]. This study documents the pattern of these
complications and their outcome in 416 patients under-
going kidney transplantation over a 19-year period.

Materials and methods
Patient population

From March 1972 to October 1991, 416 patients (250 men,
166 women; median age 31 + 10 years, range 4-64 years) underwent
kidney transplantation in our institution. Seventeen patients re-
ceived living related kidneys, the remainder cadaveric ones. Forty
patients received a second graft (9.6 %) and six patients a third one
(1.4%). Twelve patients (2.9 %) died within 30 days of transplanta-
tion of causes unrelated to gastrointestinal complications.

Immunosuppression

Up until 1983, immunosuppressive treatment consisted of azathio-
prine, prednisolone, and antilymphocyte globulin.

Prednisolone. The first 12 patients transplanted were given predni-
solone at a dose of 200 mg, diminishing to 35 mg by the end of the 1st
month. After July 1972, prednisolone was started at 60 mg orally,
diminishing in 5-mg increments to a dose of 30 mg by the end of the
Ist month and, subsequently, to 20 mg at the end of the 1st year.
Starting in July 1984, prednisolone was commenced at 55 mg per
day; it was subsequently reduced to 25 mg at the end of the 1st month
and to 15 mg at the end of the 1st year.

Azathioprine. Azathioprine was started at 5 mg/kg on the 1st day
and then adjusted to the white cell count, usually between 1 and
2 mg/kg.

Antilymphocyte globulin. Antilymphocyte globulin (ALG) was ad-
ministered intravenously at 10 mg/kg per day for the first 15 days
and subsequently intramuscularly at 2-3 mg/kg per day on alternate
days for another 15 days. Two doses per week were then commenced
for the remaining 3 months. As part of a prospective, randomized
trial, 15 patients did not receive ALG [20].

Cyclosporin. In 1983, cyclosporin was introduced in place of azathio-
prine for patients who, during the follow-up, developed diabetes,



aseptic necrosis of the femoral head, Cushing’s syndrome, or hepatic
failure. It was introduced at 10 mg/kg per day and was tapered to a
maintenance level of 6 mg/kg per day, depending on systemic cyclo-
sporin concentration. Ideal cyclosporin levels are in the range of
100-150 mg/ml (plasma RIA). In 1988, cyclosporin was commenced
after cessation of ALG, which was 1tself reduced to only 2 weeks
postoperatively at 10 mg/kg per day intravenously.

All rejections were treated with intravenous prednisolone, fol-
lowed by high-dose oral treatment of 120 mg for 3 days, 90 mg for
3 days, 60 mg for 3 days, and 45 mg for 3 days, with subsequent dim-
inution to the prerejection dose. After 1987, failure of this regimen
led to “rescue” with the monoclonal antibody OKT3.

Complications

All patients were managed within our institution and any complica-
tionsresulted inimmediatereferraltothe transplantservice. Allcom-
plications were then diagnosed and managed by that service. Opera-
tive, diagnostic, laboratory, and postoperative details were available
for all patients presenting with gastrointestinal complications.

Results

In the survivir{g postoperative patient group of 404 pa-
tients, 31 major gastrointestinal complications occurred
over the 19-year period.

Perforations

Colon. Table 1 documents the details and outcome of the
six colonic perforations. All patients had cadaveric grafts,
and two of these were second grafts. Renal function was
normal in five cases at the time of perforation with one pa-
tient receiving high-dose steroids for irreversible rejec-
tion. The perforation in five patients was due to sigmoid
diverticulitis, with the other occurring after an attempt to
drain a perirenal collection. The drain caused an erosion
into the sigmoid. Treatment varied over the years and in-
cluded: oversewing of perforation and colostomy with
subsequent sigmoid resection, a Hartmann procedure, a
colostomy with mucous fistula, a cecostomy, and exteriori-
zation of the perforation for the iatrogenic erosion. There
was only one perforation diagnosed post mortem.

Small bowel. Perforation of the smail bowel occurred in
four patients (Table 1). In one patient, the perforation was

Table 1. Perforations
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spontaneous and two were iatrogenic. One was due to ero-
sion of a Tenkoff catheter at the time an acute rejection
was being managed by high-dose steroids; the other oc-
curred after an attempt to drain a lymphocele following a
second kidney transplant. In both cases, a temporary
ileostomy was performed with subsequent closure; both
patients survived. The fourth patient developed duodenal
and small bowel lymphoma, which led to perforation,
peritonitis, and fatal sepsis.

Duodenum. Two duodenal perforations (Table 1) oc-
curred during episodes of high-dose steroid treatment for
acute rejection. There was no previous history of ulcer dis-
ease, and both patients received regular prophylactic
antacids. One patient was treated by oversewing of the
ulcer and the other by excision and suture with a highly se-
lective vagotomy. This patient subsequently developed a
gastric outlet obstruction that required pyloroplasty.

Stomach. There was one gastric perforation (Table 1) at
the lesser curvature that was discovered incidentally dur-
ing a bilateral nephrectomy and transplantectomy for
hypertensive encephalopathy in a patient with recurrence
of his original disease. At the time he was receiving high-
dose steroids for an acute rejection and had reduced his
own intake of antacids. The perforation had been sealed
locally by the liver. During the operation, it was mobilized
from the liver and oversewn.

Esophagus. One case of esophageal perforation occurred
in the lower esophagus secondary to intractable hiccups in
a patient with a second kidney and in acute rejection fora
third time. Treatment required exclusion, cervical esopha-
gostomy, and gastrostomy because of the size of the
esophageal defect.

Hemorrhage

Upper gastrointestinal hemorrhage. Table 2 documents
the four patients with upper gastrointestinal hemorrhage.
The gastric hemorrhages responded to anti-H2 receptor
treatment. The duodenal hemorrhage required, in one
case, oversewing of the bleeding ulcer and, in the other, a
pyloroplasty and truncal vagotomy. The fourth patient de-

Sex Age Original Time after Etiology Outcome
(years) disease transplantation
Colon M 57 Glomerulonephritis 13 years Sigmoid diverticulis Alive
M 49 Familial nephropathy 6 years Sigmoid diverticulis Died of sepsis
M 37 Glomerulonephritis 2 months Sigmoid diverticulis Died of sepsis
M 59 Polycystic kidney 3 weeks Sigmoid diverticulis Died of sepsis
M 29 Chronic pyelonephritis 16 days Sigmoid diverticulis Died of cardiac arrest
F 28 Chronic pyelonephritis 2 months Iatrogenic Alive
Small bowel F 64 Polycystic kidney 3 months Tatrogenic Alive
M 30 Glomerulonephritis 15 days Spontaneous Alive
F 39 Glomerulonephritis 27 days Tatrogenic Alive
F 41 Polycystic kidney 3 months Spontaneous (lymphoma)  Died
Duodenum M 44 Unknown 15 days Peptic ulcer . Alive
F 9 Glomerulonephritis 36 days Peptic ulcer Alive
Stomach M 46 Hypertensive nephritis 30 days Peptic ulcer Alive
Esophagus M 25 Chronic pyelonephritis 6 months Boerhaave’s syndrome Died
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Table 2. Hemorrhages

Sex Agc Original Diseasc Time after Pathology Treatment Outcome
(years) transplantation
Upper F 28 Chronic pyelonephritis 8 days Prepyloric ulcer anti-H2 Healing
F 31 Polycystic kidney 31 months Acute fundic gastritis anti-H2 Healing
F 54 Glomerulonephritis 8,5 years Duodenal ulcer Suture, vagotomy, Healing
M 57 Glomerulonephritis 15 years Hepatic veno-occlusive pyloroplasty Died of sepsis
disease Liver transplant
Lower F 46 Unknown 55 days Rectitis Sulfasalazine Healing
F 34 Hypertension 39 months Sigmoid aphtoid Healing
ulceration
Table 3. Acute pancreatitis
Sex Agce Original Time after Suspected etiology Treatment Outcome
(years)  diseasc transplantation
M 54 Toxic nephropathy 2 weeks Obesity Cholecystectomy and drainage ~ Alive
M 23 Chronic pyelonephritis 7 weeks - Cholecystostomy and drainage  Dicd of sepsis
F 33 Glomerulonephritis 2 months - Cystogastrostomy Alive
M 28 Glomerulonephritis 6 months Hypercalcemia Necrosectomies Died of sepsis
F 30 Hypertensive nephritis 10 months Hypercalcemia Medical Alive

veloped veno-occlusive liver disease following treatment
with azathioprine. He subsequently developed portal
hypertension with fundal gastric varices and hemorrhage.
This was successfully controlled by conservative medical
treatment; however, due to further variceal bleeding, a
portocaval shunt was attempted. During the operation, a
smali atrophic liver was found and the decision was made
to perform a hepatic transplant. During the post-trans-
plant hospitalization, the patient developed an infection
and died 6 weeks postoperatively.

Lower gastrointestinal hemorrhage. Table 2 also shows the
two patients with lower gastrointestinal hemorrhage due,
in one case, to ulcerating rectal disease and, in the other, to
sigmoid ulceration. One of these patients was undergoing
treatment for acute rejection at the time of the hemor-
rhage. There was no evidence of cytomegalovirus infec-
tion or Crohn’s disease in either patient. Both patients
were successfully managed medically.

Pancreatitis

Five patients developed severe pancreatitis, butin none of
them wasitassociated with cholelithiasis orabnormal alco-
holintake. The suspected etiology in each case is shown in
Table 3. Three of these patients were hospitalized and
undergoing treatment for acute rejection at the time of the
pancreatitisattack. Only one patient was managed without
surgery. In four patients, surgery was performed and in-
cluded: a cholecystectomy and drainage of the prepan-
creatic space, a cholecystostomy and drainage of the
prepancreatic space, a cystogastrostomy, and clective
necrosectomy.

Appendicitis

Two female patients, aged 20 and 42 years, developed
acute appendicitis 10 months and 38 months, respectively,
after cadaveric transplantation. One was suffering from
chronic rejection. Both underwent surgery within 24 h of

presenting symptoms. Their postoperative recovery was
uneventful.

Cholecystitis

Cholecystitis occurred in one 42-year-old male patient
6 months after receiving a cadaveric transplant. He was
treated by cholecystectomy.

Obstruction

Obstruction of the small bowel occurred in two patients.
A 40-year-old female developed an obstruction 6 years
after a cadaveric graft due to adhesions from previous ab-
dominal surgery. Surgical release of the adhesions led to
an uneventful recovery. A 64-year-old male developed an
incarcerated inguinal hernia with obstruction 6 weeks
after receiving a cadaveric graft and he was treated by a
surgical repair (Shouldice).

Mesenteric infarction

Sixteen years after cadaveric kidney transplantation, a 49-
year-old female developed a ruptured renal artery aneu-
rysm, which was initially managed by embolization and
the following day by a transplant nephrectomy. Two days
later, she developed a mesenteric infarction with necrosis
of the left colon and left transverse colon, as well as of the
distal 70 cm of the terminal ileum. She underwent total
colectomy and resection of the ischemic ileum with for-
mation of a rectal stump and ileostomy. She died 10 days
later from irreversible multiorgan failure.

Discussion

Ten deaths occurred in the group of patients with 31 gas-
trointestinal complications, resulting in a 30 % mortality
rate. This emphasizes the serious, and often life-threaten-
ing, nature of such complications in patients receiving im-
munosuppression following renal transplantation. Similar



Table 4. Gastrointestinal (GI) complications. P > (.05 (chi’ test)

Pred + Aza
(n =295)

Etiology Cyclosporin

(n=121)

Perforation: 1

Esophagus 1

Stomach 2 -
Duodenum 1 3
Small bowel 6 -
Colon

Hemorrhage

Upper GI

Lower GI
Appendicitis
Cholecystitis
Intestinal obstruction
Mesenteric infarction
Acute pancreatitis

Total 24

[N N

oo

Q= | = =

P>0.05

results ranging from 30% to 75 % have been reported by
others [30]. These complications occurred in 30 % of the
patients during the first 3 months after transplantation,
which corresponds to the period of high-dose immuno-
suppression. In addition, 20% of the patients developed
their gastrointestinal complications during high-dose ste-
roid immunosuppression for acute rejection.

The introduction of cyclosporin virtually revolu-
tionized the. field of kidney transplantation, preventing
acute and chronic rejection while minimizing infectious
diseases [18]. Nevertheless, since the systematic introduc-
tion of cyclosporin in 1988, there has not been a lower in-
cidence of major gastrointestinal complications, and this
despite the fewer episodes of acute rejection and the lower
doses of prednisolone used (P < 0.05; Table 4).

The most severe and frequent gastrointestinal compli-
cation in our patient population was colonic perforation.
This was secondary to diverticular disease in five out of six
cases. This complication is often masked by the accompa-
nying steroid treatment [1, 26, 33], and the delay in diag-
nosis may in part explain the high mortality observed in
four of the six cases. Renal transplantation patients have a
predisposition to constipation due to ingestion of alumi-
num-containing antacids, inactivity, dehydration, and
electrolyte imbalance [4, 11, 24]. Moreover, it is known
that young uremic patients have a high incidence of diver-
ticular disease [3, 16], as illustrated by two of our six pa-
tients aged 29 and 37 years old. This is alleged to be due to
decreased tissue strength, autonomic nervous system dys-
function, or chronic constipation in these uremic patients.

The incidence of colon perforation in an immunosup-
pressed group of patients is higher than that in a group
that has not been immunosuppressed. In a recent study in
patients with complicated diverticular disease, there was a
strong association between corticosteroid or nonsteroidal
anti-inflammatory drugs and the most serious complica-
tions [6]. Many of the immunosuppressive agents exert an
action that is capable of adversely altering gastrointestinal
function and gastrointestinal histological integrity [31].

Diverticulitis remains the most common cause of colon
perforation in renal transplant recipients, and it is associ-
ated with high mortality. Polycystic kidney disease [34]
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has also been reported to have a high incidence of diver-
ticular disease and was present in one of our patients.
CMYV virus has also been implicated as causing colon per-
foration [9, 13]. However, this was not found to be present
in our group. We disposed of the serology of only two pa-
tients (complement-fixing antibody <1 : 8). For the other
patients, bowel perforation appeared at a time when diag-
nosis of CMV disease was done by culture alone. Never-
theless, CMV was not identified in undamaged colonic
mucosa.

Iatrogenic causes of perforation occurred in three of
our patients (two small bowel, one colonic). Two of these
followed erosion of the bowel wall from drains placed
intra-abdominally. It may be that impaired healing mech-
anisms in such patients lead to a higher than expected in-
cidence of drain-induced perforations [15].

Duodenal perforations were associated with periods of
high-dose steroids for acute rejection in both cases. A case
can be made for increased antiulcer medication during
periods of treatment of rejection to perhaps reduce this
complication. We routinely use 30 ml antacid every 2 hin
such patients.

Gastrointestinal hemorrhage has been reported to
occur in over 20% of all patients following renal trans-
plantation [22, 27]. Bleeding is a notably lethal complica-
tion, although in our series only one of the six patients
died. Factors contributing to gastrointestinal hemorrhage
in post-transplant patients include: gastric hypersecretion,
hypergastrinemia, the suppression of platelet factor III in
azotemia, immunosuppression-induced thrombocytope-
nia, the use of platelet inhibitors (e. g., azathioprine), anti-
coagulants for the treatment of rejection, and the use of
heparin for dialysis when renal function is impaired [2, 14,
19, 25, 36]. We recommend prophylactic surgery for pa-
tients with known ulcer disease prior to transplantation (7,
37]. We have reported this in 79 patients in a transplanted
group of patients with no subsequent symptomatic ulcer
disease [21]. CMV infections of the gastrointestinal tract
in transplant patients usually manifest themselves as focal
areas of erythematous erosions and ulcerations, in addi-
tion to moderate diarrhea, weight loss, and severe gas-
troenterocolitis with intestinal or colonic perforation [5, 9,
10]. However, these findings were not present in our group
of patients.

Pancreatitis following renal transplantation is reported
tooccur in 0.4 % -7.0 % of all cases and to have a mortality
of 20% (8, 38]. Etiological factors suggested include im-
munosuppressive medications, viral infections, postoper-
ative hyperparathyroidism, and vasculitis [12, 28, 29, 35].
In our group, the use of azathioprine and prednisolone
may have predisposed patients to pancreatitis. However,
hypercalcemia was also present in two patients and hyper-
lipidemia in another. Of interest is the lack of the classical
causes of cholelithiasis or alcohol.

The two patients with acute appendicitis fortunately
presented early and were successfully treated without any
further event. The preoperative diagnosis was suggested
by a thorough history and physical examination. These
twowomen underwent an abdominal ultrasound examina-
tion with additional pelvic scanning to search for patho-
logical pelvic characteristics. Plain abdominal films were
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normal. The high index of suspicion of appendicitis led us
to early surgical removal of the inflamed appendix. The
diagnosis of cholecystitis was also suggested by history,
physical examination, laboraty findings (elevated white
cell count and liver enzymes), and ultrasonography. These
abdominal emergencies do not appear to be particularly
related to post-transplant patients [32].

Anappreciationof therange and severity of gastrointes-
tinal complications following kidney transplantation is im-
portant if a reduction in the associated mortality is to be
achieved. Iatrogenic causes in our group could have been
prevented, andthisillustratesthe great care thatisrequired
in placing and using drains in steroid-treated patients. Fur-
thermore, 50 % of the surgical emergencies occurred dur-
ing the first 3 months following transplantation, whichis a
critical period and requires constant vigilance.

Finally, attention should be focused on the prevention
or early diagnosis of complications during treatment of
acuterejection, when 20 % of our group experienced a gas-
trointestinal emergency. Itistobe hoped thatimprovedim-
munosuppressive regimens will reduce the incidence of
acute rejection and the associated complications.

References

1. Agnilo JJ, Zincke H, Woods JE, Buckingham JM (1976) Intesti-
nal perforation due to fecal impaction after renal transplanta-
tion. J Urol 116: 153155

2. Barreras RF, Donaldson RM Jr (1967) Role of calcium in gastric
hypersecretion parathyroid adenoma and peptic ulcer. N Engl J
Med 276:1122-1124

3. Berenstein WC, Nivatvongs S, Tallent MB (1973) Colonic and
rectal complications of kidney transplantation in man. Dis Colon
Rectum 16:255-263

4. Bischel ME, Reese T, Engel J (1980) Spontaneous perforation
of the colon in a hemodialysis patient. Am J Gastroenterol 74:
182-184

S.Blackman E, Vimadalal S, Nash G (1984) Significance of
gastrointestinal cytomegalovirus in homosexual males. Am J
Gastroenterol 79: 935-940

6. Corder A (1987) Steroids, non-steroidal anti-inflammatory
drugs and serious septic complications of diverticular disease.
BMJ295: 1238

7. Feduska NJ, Amend WIC, Vincent F, Melzer JJ, Duca R, Garo-
voy MR, Salvatierra O Jr (1984) Peptic ulcer disease in kidney
transplantation recipients. Am J Surg 184: 51-57

8. Fernandez JA, Rosenberg JC (1976) Post-transplantation pan-
creatitis. Surg Gynecol Obstet 143: 795-798

9. Frank D, Raicht RF (1984) Intestinal perforation associated with
cytomegalovirus infection in patients with acquired immune
deficiency syndrome. Am J Gastroenterol 79: 201-205

10. Freedman PG, Weiner BC, Balthazar EJ (1985) Cytomegalovi-
rus esophagogastritis in a patient with acquired immunodefi-
ciency syndrome. Am J Gastroenterol 80: 434-437

11. Ghose MK, Sampliner JE, Cohn P, Roza O (1970) Spontaneous
colonic perforation. A complication in a hemodialysis patient.
JAMA 214: 145

12. Gillepsie WJ (1973) Viral hepatitis and acute pancreatitis. J R
Coll Surg Edinb 18: 120-123

13. Goodman ZD, Boitnott JK, Yardley JH (1979) Perforation of
the colon associated with cytomegalovirus infection. Dig Dis Sci
24:376-380

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.
29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

. Green SB, Gail MH, Byar DP (1976) Steroids and peptic ulcer. N

EnglJ Med 294:1291-1293

. Gruwez JA, Devos A, Lacquet A, Boelaert J (1970) Les compli-

cations gastro-intestinales de la transplantation rénale. Acta
Chir Belg 69: 446-449

Guice K, Rattazzi LC, Marchioro TL (1979) Colon perforationin
arenal transplant patient. Am J Surg 138: 4348

Hadjiyannakis EJ, Evans DB, Smellie WA, Calne RY (1971)
Gastrointestinal complications after renal transplantation.
Lancet 11: 781-785

Ho M, Wajszczuk CP, Hardy A, Dummer JS, Starzl TE, Hakala
TR, Bahnson HT (1983) Infections in kidney, heart and liver
transplant recipients on cyclosporin. Transplant Proc 15:
2768-2772

Kurata JH, Elashoff JD, Grossman MI (1982) Inadequacy of the
literature on the relationship between drugs ulcers and gastroin-
testinal bleeding. Gastroenterology 82: 1357-1359

Launois B, Campion JP, Fauchet R, Kerboal M, Cartier F (1977)
Antilymphocyte globulin: a prospective and randomized clinical
trial in patients with cadaveric transplant. Transplant Proc 9
1027-1030

Launois B, Campion JP, Gosselin M, Cartier F (1977) Prévention
et traitement des ulceres gastro-duodénaux chez les transplantés
rénaux. Gastroenterol Clin Biol 1: 23-27

Lewicki AM, Saito S, Merrill JP (1972) Gastrointestinal bleeding
in the renal transplant patient. Radiology 102: 533-537
Libertino JA, Zinman L, Dowd JB, Braasch JW (1971) Gastroin-
testinal complications related to human renal homotransplanta-
tion. Surg Clin North Am 51: 733-737

Lipschutz DE, Easterling RE (1973) Spontaneous perforation of
the colon in chronic renal failure. Arch Int Med 132: 758-759
Messer J, Reitman D, Sacks HS, Smith H Jr, Chalmers TC (1983)
Association of adreno corticosteroid therapy and peptic ulcer
disease. N Engl J Med 309: 21-24

Misra MK, Pinckus GS, Birthch AG, Wilson RE (1973) Major
colonic diseases complicating renal transplantation. Surgery 73:
942-948

Moore TC, Hume DM (1969) The period and nature of the
hazard in the clinical renal transplantation. Ann Surg 17: 1-11
Nelp WB (1961) Acute pancreatitis associated with steroid ther-
apy. Arch Intern Med 108: 702-710

Nogueira JR (1972) Acute pancreatitis as a complication of Imu-
ran in regional enteritis. Gastroenterology 62: 1040-1041

Penn [, Brettschneider L, Simpson K, Martin A, Starzl TE (1970)
Major colonic problems in human hemotransplant recipients.
Arch Surg 100: 61-65

Ragan C, Howes EL, Plotz CH (1950) The effect of ACTH and
cortisone on connective tissue. Bull NY Acad Med 26: 251-270
Santiago-Delpin EA, Morales-Otera LA, Gonzales ZA (1989)
Gastrointestinal complications and appendicitis after kidney
transplantation. Transplant Proc 21: 3745-3748

Sawyer OI, Garvin PJ, Codd JE, Graff RJ, Newton WT, Willman
VL (1978) Colorectal complications of renal allograft transplan-
tation. Arch Surg 113: 84-86

Scheff RT, Zunckerman A, Harter H, Delmez J, Koehler R
(1980) Diverticular disease in patients with chronic renal failure
due to polycystic kidney disease. Ann Intern Med 92:202-204
Schrier RW, Bulger RJ (1965) Steroid induced pancreatitis.
JAMA 199: 564-565

Shepherd AMM, Stewart WK, Worholy KG (1973) Peptic ulcer-
ationin chronicrenal failure. Lancet I: 1357-1359

Spanos PK, Simmons RL, Rattazi LC, Kjellstrand CM, Busl-
meier TJ, Najarian JJ (1974) Peptic ulcer disease in the trans-
plant recipient. Arch Surg 109: 193-197

Taft PM, Jones AC, Collins GM, Holasz NA (1978) Acute pan-
creatitis following renal allotransplantation — a lethal complica-
tion. Am J Dig Dis 23: 541-544



