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Abstract Significant gastrointesti-
nal complications have been ob-
served in patients following heart-
and lung transplantation. These
complications can occur in the im-
mediate post-operative period or
remote from the time of transplan-
tation. We retrospectively reviewed
the medical records of 268 consecu-
tive patients who received either
heart- or lung transplants at Henry
Ford Hospital between 1985 and
1998. Two hundred and thirty-three
patients received heart transplants
and 35 underwent lung transplanta-
tion. Two patients developed acute

diverticulitis post transplant, both
requiring surgery. Management of
acute diverticulitis in the heart- and
lung transplant population requires
a high index of suspicion. Early and
aggressive diagnosis is mandatory.
Surgical intervention must be
prompt when indicated, with meti-
culous attention to surgical tech-
nique. With appropriate interven-
tion, reasonable outcomes can be
expected.
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Introduction

Significant gastrointestinal complications have been ob-
served in patients following heart- and lung transplanta-
tion. These complications can occur in the immediate
post-operative period or remote from the time of trans-
plantation. In the immediate post-operative period, gas-
trointestinal complications may be secondary to cardio-
pulmonary bypass [12, 9] or the immunosuppressive
state during induction. During the post transplantation
period, disease processes are complicated by the neces-
sity of chronic immunosuppression. With the increasing
number of organ transplantations performed, acute di-
verticulitis has been identified as a cause of increased
morbidity and mortality. There has been ongoing con-
troversy in the literature about the need and intensity
of screening for diverticular disease prior to transplanta-
tion. Authors have suggested pre-transplant screening
of all patients for diverticular disease with closer obser-
vation and early surgical intervention if symptoms of di-
verticulitis develop post-transplant [S]. This report de-

scribes our experience with acute diverticulitis and its
treatment in a group comprising 233 heart transplant-
and 35 lung transplant patients over a 13-year period be-
tween 1985 and 1998.

Materials and methods

We retrospectively reviewed the medical records of 268 consecu-
tive patients who received either heart- or lung transplants at Hen-
ry Ford Hospital between 1985 and 1998. The proposal was ap-
proved by the Internal Review Board of the Department of Re-
search Administration of the Henry Ford Hospital. Patient charts
and the Medical Information Management System (MIMS) were
used for data extraction.

Results

A total of 268 patients were reviewed. Two hundred and
thirty three patients received heart transplants, and
35 underwent lung transplantation. One hundred and
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Table 1 Patient demographics

Heart Lung Total

transplant transplant

(n=233) (n=35) (n =268)
Men 188 (80 %) 12 (35%) 200 (75 %)
Mean age (men) 499 +82 547 +£5.6 502+79
Women 45 (20%) 23 (65%) 68 (25%)
Mean age (women) 463 +9.0 54.0+5.5 489 +8.3

Table 2 Age distribution

<50years 50-55years 56-60years > 60 years
Heart 109 56 41 27
(n=233)
Lung 8 10 13 4
(n=35)

eighty eight (80 %) men and 45 (20 % ) women received
heart transplants. Twelve (35%) men and 23 (65%)
women received lung transplants. The mean age of the
group reviewed was 49.8 + 9 years. (Table 1). The distri-
bution of patients amongst different age groups is listed
in Table 2.

The immunosuppression regimen most used consist-
ed of Solumedrol 500 mg IV given during transplanta-
tion and tapered over 3 days after surgery. On post-op-
erative day (POD)1, antithymocyte globulin (ATGAM)
10 mg/kg was given and continued for 3 days. Azathio-
prine 1 mg/kg every 12 h was started on POD 2. Cy-
closporine in increasing doses of 50 mg, 100 mg, and
150 mg was started on POD 2 to maintain a cyclosporine
level between 300 and 400 ng/ml. Prednisone was start-
ed on POD 4 (1 mg/kg) and tapered by 5 mg/day to a
maintenance level of 15 mg. Pulse steroid therapy and/
or OKT3 antibody therapy was applied in cases of acute
rejection. If no rejection was evident, cyclosporine lev-
els were reduced to between 200 and 250 ng/ml by the
first year, Prednisone was tapered off by 18 months,
and Azathioprine was maintained at the 1 mg/kg dose
unless side effects required a dose alteration. Patients
undergoing lung transplantation did not receive AT-
GAM. Patients under the age of 50 years were not
screened for colonic pathology in the absence of symp-
toms. Of the 268 patients reviewed, only two patients
developed diverticulitis. Both patients had undergone
successful heart transplantation 3 years prior to the oc-
currence of diverticulitis. Neither patient had clinical
evidence pre-transplant of diverticular disease. Both pa-
tients were maintained on parenteral or oral immuno-
suppression without interruption while being treated
for diverticulitis. Neither patient experienced organ re-
jection during treatment of diverticulitis.

Patients were considered for heart transplantation if
they had moderate to severe heart failure symptoms

despite ideal or maximal treatment, or if they had med-
ical indicators of a very high risk of death (>50%)
within the next year. These indicators include repeated
hospitalizations or emergency room visits, recurrent
myocardial infarctions, cardiac arrest, serious arrhyth-
mias, worsening metabolic stress tests, and progressive
heart enlargement. Patients were not considered good
candidates for transplantation if they were older than
65 years, suffered from a serious or terminal illness,
e.g. end-stage diabetes mellitus, recent or uncured can-
cer, AIDS, irreversible dysfunction of other body organ
systems, active psychiatric disease, or inadequate fami-
ly- or financial support. Colonic screening was depen-
dant on the patients general condition. In recent years,
patients who were evaluated for transplantation in the
outpatient setting usually underwent screening by flex-
ible sigmoidoscopy and, if needed, colonoscopy with
the intent of identifying polyps or cancers. Screening
was deferred for patients listed for transplantation
while admitted to hospital for cardiac or pulmonary
failure.

Patient 1 is a 46-year-old Caucasian male who was
3 years post heart transplantation. He presented to the
emergency room with a 2-day history of severe left low-
er quadrant (LLQ) pain and anorexia. The patient was
afebrile. On examination, there were signs of diffuse
peritonitis. WBC count was 9100/mm?, and abdominal
roentgenograms were within normal limits. A CT scan
of the abdomen and pelvis revealed a large amount of
free intraperitoneal fluid and a phlegmon in the LLQ.
He was given stress dose steroids, broad-spectrum anti-
biotics, and taken to the operating room emergently.
He underwent a sigmoid colectomy with end colostomy
and Hartman’s procedure. He had an uncomplicated
post-operative course and was discharged home on
POD 9. He returned 3 months later for an uneventful la-
paroscopic colostomy closure.

Patient 2 is a 50-year-old Caucasian male who, at the
time of presentation, was also 3 years post heart trans-
plantation. He presented with a 1-day history of LLQ
pain with no associated symptoms. On examination, he
had LLQ tenderness with no evidence of guarding, ri-
gidity, or rebound. WBC count was 8800/mm>® A CT
scan of the abdomen and pelvis revealed thickening of
the sigmoid colon and associated fat stranding. There
was no fluid collection or evidence of abscess formation.
He was treated with broad-spectrum intravenous antibi-
otics and discharged home after 7 days. He underwent
elective sigmoid resection 6 weeks later. On post-opera-
tive day 8 he developed signs and symptoms of sepsis
and was found to have an anastomotic leak. He subse-
quently underwent an emergent operation with creation
of end colostomy and Hartman pouch. He had a compli-
cated post-operative course with prolonged intubation
and gradual recovery from sepsis. He was discharged
from hospital on POD 82,
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Pathologic evaluation of resected specimens from
both patients showed evidence of diverticulitis with
acute- and chronic inflammation, abscess formation,
and significant fat necrosis. There was no evidence of
cytomegalovirus infection or neoplasm.

Discussion

The incidence of diverticulosis in the United States has
been reported to be between 5-45 % of which 25 % will
develop diverticulitis. Of these, only 20% will require
surgical therapy [11]. The prevalence of diverticulitis
is age-related, with a significant increase in incidence
after age 50 [7]. The risk of recurrent diverticulitis is es-
timated to be from 33-68 % with each attack leading to
a greater risk of developing complications [6]. Diverti-
culitis has long been considered a significant cause of
morbidity and mortality in the immunocompromised
patient. It is a complicated problem associated with a
poor prognosis in the immunocompromised individu-
als. As early as 1950, Beck and associates [4] recog-
nized an increased risk of colonic perforation in pa-
tients treated with glucocorticoids. Tyau et al [14] re-
viewed 209 patients; 169 immunocompetent patients
and 40 immunosuppressed patients. They found that
in the setting of acute diverticulitis there was an in-
creased risk of free perforation in the immunosup-
pressed group when compared to the immunocompe-
tent group (43% vs. 14%). They also noted that the
immunosuppressed patients required surgery at a high-
er rate and had significantly higher post-operative mor-
bidity and mortality.

Over the last 30 years, organ transplantation has add-
ed significantly to the number of chronically immuno-
suppressed patients. Our target population of heart-
and Iung transplant patients was maintained on Predi-
sone, Azathioprine and cyclosporine. Steroids cause a
nonspecific antiinflammatory response by blocking
IL-1 production that, in so doing, reduces macrophage
chemotaxis, interferes with lymphocyte activation and
reduces interleukin production. Azathioprine inhibits
lymphocyte proliferation by inhibiting purine synthesis.
Cyclosporines mode of action appears to target T-lym-
phocytes. It blocks transcription of early T-cell activa-
tion genes, especially those relating to IL-2, IL-3, IL-4,
and TNF. It also inhibits IL-1 production by macrophag-
es. These effects provide a milieu for the development
of serious infections. In addition, muting of the inflam-
matory response alters the expected symptoms, poten-
tially leading to a delay in diagnosis. There is no docu-
mented reduction in the incidence of infection in pa-
tients receiving the newer immunosuppressive drugs,
e.g. cyclosporine and FK506, despite their narrower
range of target cells. However, with regards to the effect
of these immunosuppressives on diverticular disease, we

are unable to make any assumptions, based on the low
incidence in our patient cohort.

The outcome of acute diverticulitis in the renal trans-
plant population has been well examined. Recent re-
views have shown that there has been a steady decline
in the incidence and severity of colonic perforation in
this population over the last 25 years and is currently re-
ported as 0 to 3% [2]. This has been attributed to multi-
ple factors including improved antibiotics, steroid spar-
ing immunosuppressant regimens, sensitive diagnostic
modalities, and aggressive surgical intervention. Cur-
rently, pre-transplant diagnosis of diverticulosis is not
considered an indication for prophylactic colectomy in
the renal transplant patient. However, authors have en-
couraged prompt aggressive medical and surgical thera-
py when symptoms do develop [11].

Since the advent of cyclosporine, heart- and lung
transplantation have become acceptable interventions
for end-stage cardiac and pulmonary disease. The inci-
dence of diverticulitis in the heart transplant population
has been reported between 0—4 % [5]. In our series, of
the 268 patients studied (heart- and lung transplants),
two patients developed diverticulitis (0.75%). Both
were males, 3 years post successful heart transplanta-
tion, their ages were 46 and 50 years. Neither patient
had clinical evidence of diverticular disease pre-trans-
plant, and thus no colonic screening was undertaken pri-
or to transplantation. Both patients were treated with
antibiotics and colectomy, either urgently or delayed.
One patient had significant post-operative complica-
tions but was eventually discharged from hospital and
is doing well.

The diagnosis of diverticulitis or any other intra-ab-
dominal pathology may pose a significant challenge in
the immunosuppressed patient, due to alteration of
signs and symptoms of the underlying disease process
[5]. Constitutional symptoms and physical examination
frequently do not reflect the severity of intrabdominal
disease. Signs of infection, such as fever and tachycar-
dia, especially in the cardiac transplant patient, may be
absent. Abdominal examination may be unimpressive,
as clinical signs of inflammation are attenuated in the
presence of immunosuppression. Laboratory testing is
often unreliable and misleading in estimating the severi-
ty of disease. Abdominal radiographs may show free air
but may also be non-specific. Abdominal CT scans are
the most reliable testing modality in determining the lo-
cation and degree of pathology [10]. Gastrograffin ene-
ma may show spasm or extravasation, but is usually not
obtained as part of the initial evaluation. Endoscopy is
not indicated in the initial evaluation.

Doses of immunosuppression can be reduced drasti-
cally in the face of life-threatening infection in most
transplant recipients. However, this is not possible after
cardiac transplantation, as there are no feasible support
systems for irreversible cardiac failure. Therefore, the
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management of diverticulitis in cardiac transplant popu-
lation must be prompt with early attempts at determin-
ing the severity of disease via CT scanning. Broad-spec-
trum intravenous antibiotics should be administered
early. If bowel perforation is suspected, early operative
intervention is indicated. Bowel resection and colosto-
my are commonly required. In the setting of uncompli-
cated diverticulitis, it is prudent to proceed with colecto-
my following resolution of the acute episode, provided
the patient is a reasonable operative candidate.

Several series addressing the issue of diverticulitis in
the heart- and lung transplant population have been
published. Between 1985 and 1996, six series reviewing
a total of 986 patients are available [1, 3, 5, 8, 13, 14].
Eighteen patients developed diverticulitis following
transplantation. Fifteen patients survived. In our series
of patients, the incidence of diverticulitis was 0.75 %.
Although prophylactic colectomy has been suggested
in the renal transplant population with diverticular dis-
ease prior to transplantation, this may not be a feasible

or safe option for patients awaiting cardiac transplanta-
tion. The low incidence of diverticulitis does not justify
a potentially morbid operation in the setting of end-
stage cardiac disease. None of our lung transplant pa-
tients developed diverticulitis, but a similar approach
seems reasonable.

We can conclude that the incidence of diverticulitis in
the heart- and lung transplant population is not signifi-
cant enough to justify routine pre-transplant screening
for diverticulosis in the absence of symptoms. Prophy-
lactic colectomy prior to transplantation in the presence
of diverticular disease is not feasible in the face of end-
stage cardiac or pulmonary dysfunction. Management
of acute diverticulitis in the heart- and lung transplant
population requires a high index of suspicion. Early
and aggressive diagnosis is mandatory. Surgical inter-
vention must be prompt when indicated, with meticu-
lous attention to surgical technique. With appropriate
intervention, good outcomes can be expected.
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