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Inflammatory bowel disease (IBD) is associated with an 
increase in colon and rectal carcinoma. Immunosuppres- 
sion after transplantation increases the incidence of cer- 
tain types of tumors. PURPOSE: We reviewed the post- 
operative course of IBD patients who had undergone 
hepatic transplantation for primary sclerosing cholangitis 
to see whether there was an increase in the rate of 
colorectal neoplasms. METHODS: The charts of 44 pa- 
tients from two institutions who had undergone a hepatic 
transplant for primary sclerosing cholangitis were re- 
viewed. Of these 44 patients, 33 had IBD (32 chronic 
ulcerative colitis, 1 Crohn's). Of these 33 patients, 2 had 
previously undergone total colectomy/proctectomy and 
4 died in the perioperative period. The remaining 27 
patients had all undergone colonoscopic evaluation just 
prior to transplant. Postoperatively all patients were given 
prednisone, cyclosporine, and azathioprine. Minimum 
follow-up was 12 months; mean follow-up was 39 
months. RESULTS: Three of the 27 patients (11.1 per- 
cent) developed early colorectal neoplasms (2 cancers, 
1 large villous adenoma with severe dysplasia) at 9, 12, 
and 13 months post-transplant. All three patients were 
successfully treated with a total colectomy/proctectomy 
or resection of any remaining colon. These 3 patients had 
a mean 19-year history of IBD (range, 9-27 years), while 
the 24 patients without tumors had a mean 18-year history 
of IBD (range, 6-39 years). CONCLUSION: There is a 
subset of transplant patients with primary sclerosing cho- 
langitis and IBD who rapidly develop colorectal neo- 
plasms. Frequent surveillance is recommended for IBD 
patients in the post-transplant period. [Key words: He- 
patic transplant; Colitis; Neoplasms] 
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U lcerative colitis and Crohn 's  disease are un- 

c o m m o n  diseases of the colon and rectum, 

with the incidence ranging from two to four people  

per 100,000 within North America} A small per- 

centage of patients with inflammatory bowel  dis- 

ease (IBD) will also manifest chronic inflammatory 

changes in the intrahepatic and extrahepatic bile 

ducts. This biliary disease, known as primary scle- 

rosing cholangitis (PSC), will somet imes  lead to 
liver failure. Some patients will then need  to 

undergo  an orthotopic liver transplant (OLT) in 

order to cure the liger failure that may complicate  
PSC. Hepatic transplantation requires significant 

immunosuppress ion  to prevent  rejection of the 

transplanted graft. This immunosuppress ion  has 

been associated with an increase in certain types 

of malignancies,  such as carcinoma of the skin, 

lips, per ineum, and vulva, along with certain types 

of lymphomas and Kaposi 's sa rcoma)  T h e  inci- 

dence  of colorectal malignancies has not been  

shown to increase when  looking at the total trans- 
plant population. 2' 3 Patients with inflammatory 

bowel disease, especially ulcerative colitis, how- 

ever, have been  shown to have an increased inci- 

dence  of colorectal cancer. 4-7 When a patient with 

inflammatory bowel  disease who  had u n d e r g o n e  
an OLT presented to our clinic with a colorectal  

malignancy 13 months  post-transplant, we asked 

the quest ion is there an increased incidence of 

colon and rectal cancer in the subset of patients 
who have ulcerative colitis and who have under- 

gone a hepatic transplant for severe primary scle- 
rosing cholangitis, and as such are maintained on 
chronic immunosuppress ion  to prevent  rejection? 
To analyze this question, we reviewed the records 
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of all patients who underwent orthotopic liver 
transplantation for primary sderosing cholangitis 
at the University of Minnesota Hospital, Minneap- 
olis, Minnesota, or the New England Deaconess 
Hospital, Boston, Massachusetts, to see if those 
patients with associated IBD had an increased risk 
of developing colorectal cancer in the post-trans- 
plant period while on chronic immunosuppres- 
sion. 

MATERIALS AND METHODS 

Charts of all patients who underwent orthotopic 
liver transplantation for primary sclerosing cholan- 
gitis at either the University of Minnesota Hospital, 
Minneapolis, Minnesota, or the New England Dea- 
coness Hospital, Boston, Massachusetts from No- 
vember 30, 1984 to July 15, 1990 or from Septem- 
ber 15, 1985 to March 12, 1991, respectively, were 
reviewed. Patients with inflammatory bowel dis- 
ease (chronic ulcerative colitis or Crohn's disease) 
were selected from this population and the pre- 
operative, perioperative, and postoperative clinical 
course including the investigation and follow-up 
of the colon and rectum were studied. Recent 
follow-up was obtained on surviving patients by 
outpatient review, direct contact with the primary 
surgeon, or telephone contact with the primary 
physician or gastroenterologist. Clinical events 
noted included: the preoperative endoscopic find- 
ings of the colon and/or rectum, the postoperative 
endoscopic findings, and the postoperative clinical 
course including changes in symptoms attributable 
to the colon and rectum. 

Hepatic transplantation was performed using cy- 
closporine, azathioprine, and steroids for the acute 
and chronic immunosuppression. OKT3, a mouse 
monoclonal antibody directed against an antigen 
on human lymphocytes, was used for rejection 
episodes in several patients. Patients were eligible 
for the study if they were at least six months out 
from their hepatic transplant. 

We calculated the number of tumors per person 
per year at risk for colorectal cancer beginning 
with the time of OLT. The expected number of 
gastrointestinal cancers for the general population 
was computed using Surveillance Epidemiology 
and End Results (SEER) mortality tables 8 and com- 
pared with the study population of 27 patients who 
underwent liver transplant for primary sclerosing 
cholangitis with inflammatory bowel disease. His- 
toric controls for the expected number of colon 

and rectal cancers in patients with ulcerative colitis 
were obtained from the literature 6 and also com- 
pared with the study population. For patients in 
the study population, the expected number of can- 
cers was computed using the time interval begin- 
ning with the liver transplant. A chi-squared test 
was used to compare the observed vs. the expected 
number of gastrointestinal cancers. Of note, for the 
SEER comparison gastrointestinal cancers included 
cancers of the esophagus, stomach, liver, biliary 
tract, pancreas, small intestine, colon, rectum, and 
anus; colon cancers comprised 45 percent of the 
gastrointestinal cancers in the age-sex incidence 
tables. For the study population, Student's t-test 
was used to compare variables in the patients who 
had cancer with the patients who did not develop 
cancer. 

RESULTS 

A total of 44 patients with PSC underwent OLT 
in the two institutions during the study period. Of 
the 44 liver transplant recipients, 1BD was diag- 
nosed in 33 patients (32 with chronic ulcerative 
colitis and 1 with Crohn's colitis). Six of the 33 
patients who had PSC associated with IBD were 
excluded from the study because 2 patients had 
undergone proctocolectomy prior to OLT and 4 
patients died in their perioperative period (Fig. 1). 
As seen in Table 1, the ages at the time of OLT of 
the 27 patients who were available for review 
ranged from 22 to 67 years (mean = 46 years). 
Eighteen (66.7 percent) were men. Age of IBD 

P R I M A R Y  S C L E R O S I N G  C H O L A N G I T I S  
N=44  

WITH IBD NO IBD 
N=33 N= I  1 

Chronic Ulcerative Colitis N=32 
Crohn's Colitis N=I 

C U R R E N T  S T U D Y  P E R I O P E R A T I V E  NO C O L O N  AT  THE 
M O R T A L I T Y  T I M E  OF OLT  

N=27  N=4 N=2 

FREE OF POST-OLT 
C O L O R E C T A L  CA C O L O R E C T A L  CA 

N=24  N=3 

2 Pts. died, 9 Mos. and 26 
Mos. post-op, secondary to 
infectious complication 

Figure 1. Patient population reviewed included patients 
with IBD who were post-OLT for PSC. Those who died in 
the perioperative period from infectious causes or who 
had previously undergone a total proctocolectomy were 
excluded. 
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Table 1. 
Incidence of Colorectal Cancer Post-OLT 

Dis Colon Rectum, October 1993 

No. of Age of Age Onset Duration Follow-Up 
Transplant of IBD of IBD (mo) 

Patients (yr) (yr) (yr) 

Patients free of CRC post-OLT 
Patients with CRC Post-OLT 

Total 

24 46 + 11 27_+ 11 18 + 11 40 + 19 
3 43 + 6 24 + 6 19_+ 9 36_+ 10 

27 46 + 11 27 +_ 11 18 +_ 10 39 +_ 18 

CRC = colorectal cancer. 

onset was 15 to 51 years (mean = 27 years). Dura- 
tion of IBD prior to OLT was 1 to 39 years (mean 
= 18 years). 

Of the 27 patients reviewed, 5 patients had 
undergone subtotal colectomy prior to OLT, 
thereby having only rectum remaining at the time 
of transplant. All patients had undergone a colon- 
oscopic evaluation of their colon within several 
weeks prior to transplantation. Two patients died 
9 and 26 months after OLT secondary to infectious 
complications from chronic immunosuppression. 
Postmortem examination of these two patients re- 
vealed no evidence of colorectal cancer. The mean 
follow-up in the 27 patients, including the 2 who 
died, was 39 months (range, 6-69 months). 

Three of the 27 patients (11.1 percent) devel- 
oped colorectal cancer or a villous tumor with 
severe dysplasia (Table 2). Possible associated risk 
factors such as the mean age of transplant, the mean 
age of chronic ulcerative colitis onset, and the 
mean duration of chronic ulcerative colitis be- 
tween the 24 patients (15 males and 8 females) 
who were free of colon tumors post-OLT and the 
3 patients (2 males and 1 female) who developed 
colon tumors were not statistically significantly 
different (Table 1). The intervals between OLT 
and the development of colorectal cancer or severe 
dysplasia were only 9, 12, and 13 months, respec- 
tively. Two of the three patients developed Dukes 
stage B adenocarcinoma, one at the hepatic flexure 

and the other at the rectosigmoid junction. The 
third patient, who previously had a subtotal colec- 
tomy with ileorectal anastomosis, developed a 6- 
cm villous tumor with severe dysplasia in the rectal 
remnant. As mentioned, all three of these patients 
had undergone extensive colon surveillance prior 
to OLT. 

The incidence of malignant transformation in our 
study was 1 tumor per 28 patient years (1/28) and 
this is relatively high compared with historic con- 
trois of 1 tumor per 137 patient years (1/137) after 
10 years of pancolitis and 1 tumor per 103 patient 
years (1/103) after 20 years of pancolitis. 6 Chi- 
squared analysis of our data with these historic 
controls shows that this difference is significant (P 
< 0.0001). Furthermore, using SEER mortality 
tables for the general population, 8 only 0.3 cases 
of malignant transformation would be expected in 
a study group of our size vs .  the 3 cases seen ( P <  
10--9). 

All three patients who were diagnosed with co- 
lorectal cancer or a dysplastic villous tumor under- 
went either a total colectomy-proctectomy with 
end ileostomy or a completion proctectomy with 
end ileostomy without significant complication. 

DISCUSSION 

Patients with inflammatory bowel disease, partic- 
ularly ulcerative colitis, have an increased risk of 
developing colorectal cancer, especially with long- 

Table 2. 
Patients with Colorectal Tumors Post-OLT 

Sex 
Age at Age Onset 
OLT of IBD 
(yr) (yr) 

Duration Previous Interval-between 
of IBD Colorectal OLT and CRC 

(yr) Surgery (too) 
Pathology 

F 39 30 

M 40 18 

M 50 23 

9 None 9 

22 Subtotal with 12 
ileorectal 

27 None 13 

Adenocarcinoma at hepatic 
flexure; Dukes B 

6-cm villous tumor with severe 
dysplasia 

Mucinous cancer at rectosig- 
mold junction; Dukes B 

CRC = colorectal cancer. 
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standing disease (Table 3)4-7, 9-i7 Carcinomas de- 

veloping in ulcerative colitis patients have been 
shown to be associated with a severe mucosal 
dysplasia in quiescent mucosa. 17 19 This severe dys- 
plasia is considered to be a marker of potential 
malignant transformation. < 9. 10, ~7<9 Riddell e t  al .  2~ 

described these changes and attempted to stand- 
ardize the histologic classification. Recent studies, 
particularly by Nugent e t  a l . ,  9 have shown that 
biopsies from the colon or rectum in patients with 
ulcerative colitis with no or only mild dysplasia are 
rarely associated with a colorectal malignancy, vs. 

those patients who have persistent, severe dyspla- 
sia. In the study by Nugent e t  al.  9, they found that 
only 2 of 175 patients with low-grade dysplasia 
developed colorectal cancer at 34 and 38 months, 
and these 2 patients both had deferred follow-up 
until symptomatic from their colorectal cancer and, 
therefore, were not a failure of surveillance. Thus, 
patients with persistent, severe dysplasia should 
have a total colectomy-proctectomy and patients 
with no dysplasia or only low-grade dysplasia ap- 
pear to have a relatively small risk of harboring 
colorectal cancer and can be followed. 

In this study the data show that there is a statis- 
tically significant increased incidence of develop- 
ing colorectal tumors in patients with inflammatory 
bowel disease in the post-transplant period when 
compared with historic controls (1/28 per patient 
year vs. 1/137 per patient year) and compared with 
the general population (SEER data). A potentially 
disturbing finding is that the patients who devel- 
oped these tumors had no predisposing histologic 
marker such as severe dysplasia or a distinguishing 
clinical feature such as a complicated postoperative 
course to be able to predict the development of 
malignant transformation. This phenomenon of 

rapidly developing colorectal tumors after liver 
transplantation for primary sclerosing cholangitis 
in patients with inflammatory bowel disease has 
also been described by the Pittsburgh transplant 
group. 13 During follow-up on their patients with 
primary sclerosing cholangitis and IBD, 2 of 31 
patients who were eligible for review developed 
colorectal cancers at 11 and 21 months post-trans- 
plant. These two patients also did not have any 
severe dysplasia in the colorectal mucosa on the 
pretransplant colonoscopies 3 and 9 months prior 
to their surgery. Although this retrospective study 
and that of the Pittsburgh group alerts us to the 
potential for early colorectal carcinomas in PSC 
patients post-transplant, a prospective evaluation 
with concurrent controls will be needed to defini- 
tively conclude that there is an increased risk of 
colorectal cancer in this subset of patients. 

The patients who developed colorectal cancer in 
our study and in the Pittsburgh study appeared to 
do so in the immediate post-transplant period. This 
phenomenon may reflect a sampling error with the 
pretransplant colonoscopic biopsies or difficulty in 
identifying an early cancer on pretransplant endos- 
copy because of the flat morphology seen with 
tumors that develop in IBD patients. However, 
recently a retrospective study showed a signifi- 
cantly higher incidence of dysplasia and colorectal 
cancer in IBD patients with PSC vs. IBD patients 
without PSC. 21 Therefore, IBD patients with PSC 
may be a select subset of IBD patients more prone 
to colorectal cancer. Some factor or factors associ- 
ated with organ transplantation may also promote 
carcinogenesis in this sensitive "premalignant" co- 
lorectal epithelium. We suspect that, should this 
increased risk of colorectal cancer in post-trans- 
plant PSC patients be reaffirmed in a prospective 

Table 3. 
Incidence of Colorectal Cancer in Patients with Chronic Ulcerative Colitis 

No. of Patients with Length of 
Study Patients Cancer Study 

(yr) 

Mean Duration Cancer 
of CUC (yr) (%) 

Leideniuse et aL,l~ Helsinki, Finland 66 
Nugent et al.,9 Burlington, MA 175 
Lofberg et a1.,11 Stockholm, Sweden 72 
Rosenstock et aL,12 Cleveland, OH 248 
Ekbom et aL,lS Uppsala, Sweden 3117 
Lennard-Jones et aL,18 London, England 401 

Higashi et al.,la Pittsburgh, PA 31 

Current study 27 

0 13 15 0 
2 15 14 1.1 
1 15 20 1.4 
7 11 12 2.8 

91 62 2.9 
22 22 5.5 

2 4 14 6.5 
(s/p liver transplant) 

3 4 18 11.1 
(s/p liver transplant) 
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study, the et iology of this p h e n o m e n o n  would  be 

related to both the inherent  b io logy of the colorec- 

tal mucosa  in this group of patients and to some 

factor or factors involved with chronic post-trans- 

plant immunosuppress ion .  With respect  to this last 

point, with the increasing use of more  powerful  

immunosuppress ive  agents for the treatment of 

flares of ulcerative or Crohn 's  colitis, f requent  sur- 

veillance and biopsy of the colorectal  mucosa  

needs to be strongly cons idered  until more  long- 

term data on the potential  side effects of these 

drugs are obtained and analyzed. 

The treatment of a colorectal  cancer that devel- 

ops in an IBD patient after OLT should be a total 

p roc toco lec tomy with end ileostomy. No high-risk 

mucosa should be left behind.  For a patient with 

dysplasia an ileal pouch-anal  anastomosis with mu- 

cosal stripping can be considered;  however,  the 

potential  complicat ions from long suture lines and 

an anastomosis needs  to be cons idered  in this 

subset of patients that are to remain chronically 

immunosuppressed .  Furthermore,  rectal cancers 

can and have deve loped  from residual mucosal  

cells after mucosal  stripping beneath  an ileal pouch  
anal anastomosis =, 23 and, therefore,  long-term fol- 

low-up would  be needed.  

REFERENCES 

1. Mendeloff AI, Calkins BM. The epidemiology of 
idiopathic inflammatory bowel disease. In: Kirsner 
JB, Shorter RG, eds. Inflammatory bowel disease. 
Philadelphia: Lea & Febiger, 1988. 

2. Penn I. Cancer in transplantation. In: Toledo-Peregra 
LH, ed. Complications of organ transplantation. New 
York: Marcel Decker 1987:237-51. 

3. Penn I. Cancer is a complication of severe immu- 
nosuppression in the posttransplant period. Surg 
Gynecol Obstet 1986;162:603-10. 

4. Ekbom A, Helmick C, Zack M, Adarni HO. Ulcerative 
colitis and colorectal cancer: a population based 
study. N Engl J Med 1991;323:1228-33. 

5. Prior P, Gyde SN, MacarmeyJC, Thompson H, Water- 
house JA, Allan RN. Cancer morbidity and ulcerative 
colitis. Gut 1982;23:490-7. 

6. Lennard-Jones JE, Melville DM, Morson BC, Ritchie 
JK, Williams CB. Precancer and cancer in extensive 
ulcerative colitis: findings among 401 patients over 
22 years. Gut 1990;31:800-6. 

7. Gyde SN, Prior P, Allan RN, et aL Colorectal cancer 
in ulcerative colitis: a cohort study of primary refer- 
rals from three centres. Gut 1988;29:206-17. 

8. Surveillance, epidemiology, and end results: Inci- 
dence and mortality data: 1973-1977, Department of 
Health and Human Services, National Cancer Insti- 

BLEDAY ET AL Dis Colon Rectum, October 1993 

tute Monograph 57,June 1981, page 96, Table 11D. 
9. Nugent FW, Haggitt RC, Gilpin PA. Cancer surveil- 

lance in ulcerative colitis. Gastroenterology 1991; 
100:1241-8. 

10. Leidenius M, Kellokumpu I, Husa A, Riihela M, 
Sipponen P. Dysplasia and carcinoma in longstand- 
ing ulcerative colitis: an endoscopic and histological 
surveillance program. Gut 1991;32:1521-5. 

11. Lofberg R, Brostrom O, Karlen P, Tribukait B, Ost A. 
Colonoscopic surveillance in longstanding total ul- 
cerative colitis: a 15 year follow up study. Gastroen- 
terology 1990 ;99:1021-31. 

12. Rosenstock E, Farmer RG, Petras R, Sivak MV, Rankin 
GB, Sullivan BH. Surveillance for colon carcinoma 
in ulcerative colitis. Gastroenterology 1985;89: 
1342-6. 

13. Higashi H, Yanaga K, Marsh JW, Tzakis A, Kakizoe S, 
Starzl TE. Development of colon cancer after liver 
transplantation for primary sclerosing cholangitis as- 
sociated with ulcerative colitis. Hepatology 1990; 
11:477-80. 

14. Butt JH, Lennard-Jones JE, Ritchie JK. A practical 
approach to the risk of cancer in inflammatory bowel 
disease. Reassure, watch, or act? Med Clin North Am 
1980 ;64:1203-20. 

15. Ekbom A, Helmick CG, Zack MM, Adami HO. 
Crohn's disease and colorectal cancer: a population 
based study. Gastroenterology 1990;98:68-80. 

16. Ballantyne JH. Risk of Colorectal cancer in patients 
with chronic ulcerative colitis and Crohn's disease. 
Probl Gen Surg 1987;4:154-67. 

17. Morson BC, Pang LS. Rectal biopsy as an aide to 
cancer control in ulcerative colitis. Gut 1967;8: 
423-34. 

18. Lennard-JonesJE, Morson BC, RitchieJK, Shove DC, 
Williams CB. Cancer in colitis: assessment of the 
individual risk by clinical and histologic criteria. 
Gastroenterology 1977;73:1280-9. 

19. Nugent FW, Haggitt RC, Colcher H, Kutteruf GC. 
Malignant potential of chronic ulcerative colitis: pre- 
liminary report. Gastroenterology 1979;76:1-5. 

20. Riddell RH, Goldman H, Ransohoff DF, et al. Dys- 
plasia in inflammatory bowel disease: standardized 
classification with provisional clinical applications. 
Hum Pathol 1983;14:931-68. 

21. Broome U, Lindberg G, Lofberg R. Primary scleros- 
ing cholangitis in ulcerative colitis--a risk factor for 
the development of dysplasia and DNA aneuploidy? 
Gastroenterology 1992;102:1877-80. 

22. Stern H, Walfish S, Mullen B, McLeod R, Cohen Z. 
Cancer in an ileo-anal reservoir: a new late compli- 
cation? Gut 1990;31:473-5. 

23. Puthu D, Rajan N, Rao R, Rao L, Venugopal P. Car- 
cinoma of the rectal pouch following restorative 
proctocolectomy: report of a case. Dis Colon Rectum 
1992;35:257-60. 


