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Abstract Sigmoid perforation due 
to diverticulitis is a life-threatening 
complication in the postoperative 
course of allogenic kidney trans- 
plantation. The incidence of diver- 
ticulosis is especially high among 
patients with autosomal dominant 
polycystic kidney disease (AD- 
PKD). Thus, those who undergo al- 
logenic kidney transplantation rep- 
resent a high-risk group. The aim of 
this study was to  evaluate the preva- 
lence of diverticulosis in ADPKD 
patients awaiting renal transplanta- 
tion and the incidence of bowel per- 
foration following allogenic kidney 
transplantation due to ADPKD. 
Within the group of 1128 patients 
who underwent transplantation be- 
tween January 1974 and January 
1990, there were 46 patients (4.07 YO) 
whose indication for transplantation 
was ADPKD. There was one patient 
who developed a sigmoid perfora- 
tion under postoperative immuno- 
suppression. Surgical treatment was 
a discontinuity resection of the sig- 
moid (Hartmann’s procedure). The 

postoperative course was favorable, 
the bowel continuity has already 
been restored, and the graft is still 
functioning well. Fifteen of the 28 
(53.5 YO ) ADPKD patients awaiting 
transplantation had colon diverticu- 
losis (12 male and 3 female pati- 
ents). No case of bowel perforation 
has thus far been observed in 15 of 
these patients who have undergone 
transplantation. A sigmoid resection 
was necessary in one patient due to 
diverticulitis without perforation. 
We did not find a higher prevalence 
of diverticulosis in patients with 
ADPKD, nor did we see a higher in- 
cidence of sigmoid perforation dur- 
ing post-transplant immunosuppres- 
sion in this study. 
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munocompromised patients [l, 9, 131, a preventive co- 
lon resection before renal transplantation may be justi- 
fied. 

The aim of this study was to evaluate the prevalence 
of diverticulosis in patients with ADPKD awaiting renal 
transplantation in our hospital and the incidence of 
bowel perforation following kidney transplantation. 

Introduction 

Sigmoid perforation due to diverticulosis is a life-threat- 
ening complication in the postoperative course of allo- 
genic kidney transplantation. Based on previous reports, 
a small group of recipients, those with autosomal domi- 
nant polycystic kidney disease (ADPKD), may have a 
particularly high prevalence of colon diverticulosis [15]. 
In order to avoid a perforation of the colon in these im- 
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Methods 

Data regarding all patients in our hospital who had received a re- 
nal transplant due to ADPKD between January 1974 and January 
1990 (n  = 16) were analyzed retrospectively, with special attention 
to gastrointestinal complications following transplantation. In ad- 
dition. all patients in this group who were still alive and well were 
individually interviewed and specifically asked about episodes or 
treatment of diverticulitis or colon perforation. 

Betwecn February 1992 and October 1993, a total of 28 AD- 
PKD patients were admitted on the waiting list for transplantation 
at our hospital. In all cases, informed consent was obtained to per- 
form a contrast enema of the colon to rule out the presence of di- 
verticular disease. Contrast enemas were performed following a 
hypotonic double-contrast technique with barium. Diverticulosis 
was defined as present when there were three or more diverticula 
In the sigmoid colon [17]. Transplant patients who had had a con- 
trast enema were followed up in a prospective, clinical study to de- 
tect diverticulitis or colon perforation. 

Results 
Within the group of 1128 patients who underwent trans- 
plantation between January 1974 and January 1990, 
there were 46 patients (4.07 YO) whose indication for 
transplantation was ADPKD. There were 26 male and 
20 female patients, and their mean age was 
50.5 k 1.03 years. The mean time on the waiting list in 
this group was 51.5 k 4.8 months. Primary graft function, 
defined as no need for dialysis during the 1st week after 
transplantation, was present in 29 of the 46 patients. 
Standard immunosuppressive therapy was induced in 
these 46 patients as follows: 

1. From 1974 to 1975, azathioprine was administered 
initially at 4-5 mg/kg body weight i.v. and 25-125 mg 
orally after the transplantation ( n  = 4). In addition, pati- 
ents got 1 g prednisone intraoperatively and, after- 
wards, 250 mg prednisone per day; this dose was pro- 
gressively reduced to 30 mg/day. Organ rejection was 
treated with an high dose of prednisone (25 g/3 
months). In addition, either the graft was radiated with 
up to 60 Gy or therapy was begun with actinomycin D 
or cyclophosphamide. A total of seven acute rejection 
episodes in four patients were treated with this proto- 
col. 

2. From 1975 to 1980, the same immunosuppressive 
treatment was given but with a reduction in the pred- 
nisone dose for treatment of rejection ( 1  g prednisone 
i.v. for 3-4 days; TZ = 3). A total of two acute rejection 
episodes in two patients were treated with this protocol. 

3. From 1980 to 1983, the same immunosuppressive 
treatment was given, together with anti-T-lymphocyte 
globulin (ATG; 4 mg/kg body weight i.v.; n = 5 ) .  The 
prednisone dose for treatment of rejection was reduced 
to 0.5 glday for 3 4  days. A total of three acute rejection 
episodes in two patients were treated with this protocol. 

Patients with polycystic kidney disease 
n = 28 

Diverticulosis 
n = 1 3  

I n = 8  n = 7  I 

1 Kidney transplantation 
n = 1 5  I 

Fig. 1 Prospective analysis of bowel perforation after kidney trans- 
plantation in patients with polycystic kidney disease 

4. Since 1983, cyclosporin A has been used for stan- 
dard immunosuppressive treatment (4-8 mg/kg body 
weight: n = 34). The prednisone dose for treatment of 
rejection has again been reduced (0.5 g prednisone on 
the 1st day of treatment and 0.25 g i.v. for 2 days). A to- 
tal of 37 acute rejection episodes in 20 patients have 
been treated with this protocol. 

A t  the time of review, 37 ADPKD patients were alive 
and 28 still had functioning grafts. Nine organs had to 
be explanted due to rejection. Nine patients had died 
(seven with postoperative septic complications other 
than colonic perforation and two due to cardiovascular 
complications). 

There was one patient with bowel perforation under 
post-transplant immunosuppression. In this patient, 
who had received a kidney from a cadaveric donor in 
1989, immunosuppressive therapy was commenced 
with cyclosporin A (250 mg/day) and prednisone 
(10 mg/day). With this therapy the patient was asymp- 
tomatic for nearly 2 years. The patient then suddenly de- 
veloped an acute and severe pain in the lower abdomen 
without any previous symptoms. An abdominal X-ray 
was performed in the nearest hospital and air was seen 
in the abdomen. Emergency laparotomy showed a per- 
forated diverticulum in the sigmoid colon causing exten- 
sive peritonitis. The surgical treatment consisted of a 
discontinuity resection of the sigmoid (Hartmann’s pro- 
cedure). The postoperative course was uneventful and 
the bowel continuity has already been restored. Today, 
6 years later, the patient is doing well and the kidney is 
still functioning. 

ADPKD patients on the waiting list consisted of 
17 male and 11 female patients. The mean age was 
53.68 (33-62) years. Fifteen of these 28 patients 
(53.5 YO) with ADPKD had colon diverticulosis 
(12 males and 3 females). Of these patients, 15 under- 
went transplantation within the last 2years. Eight of 
the transplant patients had diverticulosis (Fig. 1 ). N o  
case of bowel perforation has been observed thus far. 
In one case, a resection of the sigmoid had to be per- 
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formed due to diverticulitis without perforation, which 
occurred 6 months after renal transplantation. There 
were four acute rejection episodes in four patients; these 
were treated with the above-described prednisone pro- 
tocol. 

The observation time ranged from 5 to 48 months. 

Discussion 

Renal transplant recipients are at risk of developing a 
variety of complications related to the long-term immu- 
nosuppression that is needed to sustain their grafts. In 
immunosuppressed patients, gastrointestinal complica- 
tions such as perforation of peptic ulcers, acute pancre- 
atitis, ischemic colitis, and especially colon perforation 
[lo] represent serious surgical illnesses that carry a high 
morbidity and mortality [4]. A delayed diagnosis is com- 
mon in these patients as symptoms and signs are sparse 
and masked by immunosuppression. Glucocorticoids, 
in particular, are held responsible for these types of 
complications. In contrast to other immunosuppressive 
drugs like cyclosporin A, glucocorticoids reduce infec- 
tion defense capabilities by the inhibition of granulo- 
cytes and macrophages. In addition, steroids inhibit the 
action of certain pyrogenic interleukins and pain-induc- 
ing prostaglandins. Together, these effects not only facil- 
itate colon perforation but also mask the clinical symp- 
toms of perforation and peritonism [5, 111. As for the 
dose and duration of steroid administration, it is during 
the first 3 weeks that a perforation is most likely to oc- 
cur [14]. 

Diverticulitis is the most frequent cause of colon per- 
foration in renal transplant recipients. This may be relat- 
ed to the high prevalence of diverticulosis in patients on 
dialysis. Various studies report that ADPKD patients 
are over-represented among patients on dialysis who 
have a complication or who die from diverticular com- 
plications [3, 6-8, 12, 15, 16). Scheff et al. reported that 
colon diverticula were present in 9 out of 12 patients 
(84 %) with ADPKD who were on dialysis, compared 
to 32 % among patients on dialysis for other renal dis- 
eases and 38% in age-matched control subjects who 
were not on dialysis. In addition, patients with ADPKD 
not only had a higher prevalence of diverticula, but 
also a higher incidence of serious complications. Four 

out of ten patients with ADPKD had colon perforation 
while nobody in the control groups suffered from such 
complications [ 151. 

In our own series of 28 patients with ADPKD, we 
found a 53.5 9'0 prevalence of colon diverticulosis, a per- 
centage that is closer to the 49 % prevalence of colon di- 
verticulosis found by Bailey et al. [2] in patients with 
chronic renal failure than to the figures reported by 
Scheff et al. [15]. 

In the retrospectively analyzed group of transplant 
patients, we only found one case of colon perforation 
under immunosuppression, which is 0.09 % of the whole 
group of 1128 patients and 2.2 740 of the 46 ADPKD pati- 
ents. This percentage is well below that of Church et al., 
who reported that 12 out of 13 ADPKD patients on dial- 
ysis suffered from colon perforation due to diverticulitis 
[4]. Starnes et al. also reported a higher incidence of per- 
forations in ADPKD patients with diverticulitis (6 out 
of 24) [4]. 

Between 30% and 40% of these perforations oc- 
curred within 4 weeks after renal transplantation, par- 
ticularly in phases of increased steroid dose and espe- 
cially during rejection episodes [4, 141. In our case, di- 
verticulitis occurred 6 months after transplantation in a 
patient with known asymptomatic diverticular disease. 

The sharp contrast of our findings may reflect chan- 
ges in immunosuppressive regimens over the past years, 
and in particular the reduction in applied steroid doses. 
Although patients with ADPKD are at risk of colon per- 
foration under immunosuppression, there is no indica- 
tion to routinely perform enemas or endoscopy of the 
colon to exclude a diverticular disease. As a conse- 
quence, a prophylactic colectomy is completely unnec- 
essary as it puts the patient at an unnecessary risk [4,6, 
7,161. Based on our results and those reported in the lit- 
erature, we conclude that a colectomy should be limited 
to patients awaiting transplantation who have sympto- 
matic diverticulitis [4] with at least one severe episode. 
Awareness is the best means of reducing mortality due 
to colon perforation in immunosuppressed patients. En- 
emas with water-soluble contrast media in transplant re- 
cipients with nonspecific and even mild abdominal com- 
plaints should be performed early. This simple measure 
would shorten the time from the onset of symptoms to 
surgery and, thus, improve the outcome of transplanta- 
tion in these patients. 
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