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Abstract
Colorectal cancer (CRC) frequently develops in patients 
with ulcerative colitis (UC). We report a case of CRC 
treated successfully by proctocolectomy 8 months after 
living donor liver transplantation (LDLT) for primary 
sclerosing cholangitis (PSC). The lesion was detected 
early, probably as a result of colonoscopic surveillance 
after LDLT. Thus, patients with a long history of UC, 
who undergo LDLT for PSC, should be followed up 
with regular surveillance colonoscopy. Moreover, 
surgery, such as radical resection of the colon and 
rectum should be performed without delay, even shortly 
after LDLT. To our knowledge, this is the fi rst report 
of a patient undergoing proctocolectomy after LDLT.
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Introduction

Primary sclerosing cholangitis (PSC) is a chronic chole-
static liver disease characterized by chronic infl amma-
tion and obliterative fi brosis of the hepatic biliary tree. 
It often leads to bile stasis, hepatic fi brosis, and ulti-
mately, end-stage liver disease. Although a disorder of 
the autoimmune system might predispose to the devel-
opment of PSC, its etiology is still unknown. Palliative 
therapy such as internal ursodeoxycholic acid is fre-
quently given; however, orthotopic liver transplantation 
(OLT) is the only potentially curative treatment for 
PSC.1 At major transplant centers, the 5-year survival 

rate after OLT for PSC has been reported to exceed 
70% and has even reached 90%.2,3

Primary sclerosing cholangitis is frequently asso-
ciated with ulcerative colitis (UC), retroperitoneal 
fi brosis, and cholangiocellular carcinoma. In fact, PSC 
develops in 2%–5% of patients with UC.4 In Northern 
Europe and the United States 70%–80% of patients 
with PSC have UC,4,5 whereas in Japan 20% of patients 
with PSC have UC, but this percentage is steadily 
increasing.6 On the other hand, UC is one of the most 
common infl ammatory bowel diseases, characterized by 
episodes of infl ammatory exacerbation and remission. 
Ulcerative colitis is considered to be an autoimmune 
disease and its multiple complications include pancre-
atitis, pyoderma gangrenosum, uveitis, and ankylosing 
spondylitis. Colorectal cancer (CRC) is one of the most 
serious complications of UC. The risk of CRC increases 
by 0.5%–1.0% per year after 8–10 years of disease in 
patients with extensive UC; thus, the risk of colitis-
associated CRC increases from 1%–3% 10 years after 
diagnosis to 10% 20 years after diagnosis, and to 25% 
35 years after diagnosis in patients with pancolitis.7 The 
greater the extent of colitis, the longer the duration of 
UC, the earlier the age of onset, and backwash ileitis all 
appear to increase the risk of CRC.8 Recent epidemio-
logical studies have implicated PSC as an additional risk 
factor for malignant transformation in UC.9,10

Several groups have reported dysplasia and cancer 
occurring within months of OLT despite normal colo-
noscopy results preoperatively;11 however, it remains 
unclear if the immunosuppression given to prevent 
organ rejection after transplantation might trigger neo-
plastic transformation in UC patients. We report a case 
of CRC treated successfully by proctocolectomy in a 
patient with UC, 8 months after he underwent living 
donor liver transplantation (LDLT) for PSC.
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Case Report

A 49-year-old man was admitted to our hospital to 
undergo surgery for colon cancer associated with pan-
colitis-type UC, which had been diagnosed 9 years 
earlier. He had been treated with steroids and amino-
salicylates to maintain disease remission during this 
time. Surveillance colonoscopy, performed every year, 
had not revealed a neoplastic lesion.

Liver dysfunction developed about 6 years after he 
began to suffer from UC and PSC was diagnosed 
from a liver biopsy 2 years later. The PSC ultimately 
caused end-stage liver disease (Child–Pugh score 10) 
about 1 year later and he underwent LDLT. Steroids, 
tacrolimus, and mycophenolate mofetil were used for 
immunosuppression and there was no sign of organ 
rejection.

About 6 months after LDLT, surveillance colonos-
copy (Fig. 1) revealed fl at erosions in the ascending 

colon and cecum. Severe dysplasia and moderately dif-
ferentiated adenocarcinoma were diagnosed from the 
biopsy fi ndings. We decided that the patient was well 
enough to undergo a proctocolectomy, although he had 
splenomegaly and persistent thrombocytopenia.

To preserve his anal function, we performed a proc-
tocolectomy with ileoanal-canal anastomosis for colon 
cancer 8 months after LDLT. The dense collateral 
vessels related to the hypersplenism made it diffi cult to 
control intraoperative bleeding. The intestine from the 
terminal ileum to the anal canal was resected, and a J-
type ileac pouch was made and anastomosed to the anal 
canal using a double stapling technique (Fig. 2). Patho-
logical examination of the section revealed moderately 
to poorly differentiated adenocarcinoma with marked 
mucin production massively invading the muscularis 
propria, but no lymph node metastasis was observed. 
Degrees of epithelial dysplasia were observed in the 
transverse colon (Fig. 3).

Fig. 1. A Barium enema showed mild 
dilatation but no cancerous lesion. B 
Surveillance colonoscopy revealed a fl at 
erosion in the cecum, which was diag-
nosed as moderately differentiated ade-
nocarcinoma from the biopsy fi ndings

Fig. 2. A Schematic drawing of colectomy 
for colon cancer. We resected from the 
terminal ileum to the rectum with lymph 
node dissection. B, C Schematic drawing 
and photograph of the anastomosis 
between the iliac J-type pouch and anal 
canal. A 14-F balloon catheter was 
inserted into the ileum and fi xed above 
the anastomosis
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The patient had an uneventful postoperative course 
and was discharged on postoperative day 13. He is being 
followed up with regular surveillance endoscopy of the 
remnant rectal mucosa.

Discussion

Patients with UC have an increased risk of CRC.8 In 
patients with extensive UC, the risk is thought to 
increase by 0.5%–1.0% per year, after 8–10 years of 
disease; therefore, the risk of colitis-associated CRC 
increases from 1%–3% 10 years after the diagnosis to 
10% 20 years after the diagnosis, and to 25% 35 years 
after the diagnosis in patients with pancolitis.7

Well-differentiated adenocarcinoma is the predomi-
nant histology of CRC in patients without UC and 
usually develops in solitary form. In contrast, the pre-
dominant histology of CRC associated with UC tends 
to be poorly differentiated carcinoma that develops in 
multiple forms and is accompanied by dysplasia.12,13 The 
defi nite risk factors for CRC in patients with UC have 
been reported as the duration and extent of colonic 
involvement and the severity of infl ammation.14

Follow-up guidelines recommend surveillance colo-
noscopy every 1–2 years from 8 years after the onset of 
the disease in patients with pancolitis or from 15 years 
after the onset of the disease in those with left-side 

colitis.15 However, surveillance colonoscopy should be 
performed for every patient, starting from 8–10 years 
after the onset of the disease, to accurately assess the 
extent of the disease.16 Dye-spraying endoscopy and 
magnifi ed endoscopy have also been reported as effec-
tive methods of detecting small lesions. The standard 
therapy for patients with CRC associated with UC is 
proctocolectomy.17,18 However, the indications for pro-
phylactic colectomy in patients with multiple risk factors 
remain controversial.8

Primary sclerosing cholangitis is a progressive disease, 
for which OLT is the only potentially curative treatment 
available. To our knowledge, there is no other report of 
CRC developing after LDLT in any of the 97 Japanese 
patients who have undergone this operation for PSC (as 
of 2006). The association between UC and PSC is well 
known. In fact, UC is found in 70%–80% of patients 
with PSC in Northern Europe and the United States. In 
general, CRC associated with UC tends to develop in 
the rectum or sigmoid colon. However, there is a sig-
nifi cantly increased risk of proximal colic malignancies 
in UC patients with PSC, suggesting the infl uence of 
carcinogenic bile acids in this group.10 The reasons why 
PSC predisposes UC patients to colon cancer, especially 
proximal malignancies, are unclear. One group of inves-
tigators reported the possible involvement of anti-
tropomyosin antibody in the etiology of both UC and 
PSC.19 Several studies have found that PSC is associated 

Fig. 3. A, B Macroscopic fi ndings of the 
lesion. A tumor with ulceration, 1.5 × 
1.2 cm in size, was detected in the cecum. 
C Histological examination of the tumor 
revealed moderately to poorly differenti-
ated adenocarcinoma with marked mucin 
production and massive invasion of the 
muscularis propria (H&E stain, × 100). D 
Severe infl ammation was observed in the 
colonic mucosa, with carcinoma cells dif-
fusely distributed in the submucosal layer 
(H&E stain, × 200)
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with an increased risk of dysplasia and CRC; thus, the 
risk of colorectal neoplasia development might also be 
increased by the coexistence of PSC.4,20,21

It is possible that liver transplantation and immuno-
suppressive therapy trigger the development of CRC in 
patients with PSC and UC. Loftus et al.22 reported that 
the risk of carcinoma after liver transplantation appeared 
to be four times higher than in pre-transplant patients, 
although this difference was not signifi cant. Vera et al.23 
analyzed the factors that could infl uence the develop-
ment of CRC in a patient with UC who undergoes liver 
transplantation for PSC. They found that colonic dys-
plasia after LT in patients with more than a 10-year 
history of colitis or pancolitis was a risk factor for colon 
cancer. Dvorchik et al.24 investigated the infl uence of 
liver transplantation and immunosuppression on the 
course and progression of infl ammatory bowel disease 
and concluded that they both accelerated the progres-
sion of infl ammatory bowel disease but did not affect 
the incidence of CRC. The incidence of CRC in patients 
who undergo LDLT for PSC and who suffer UC has 
been reported to range from 1% to 2% per year.23,25 
However, multiple factors such as the duration of 
disease infl uence these data.

The liver regeneration process during the early post-
transplant period is possibly related to the growth of 
malignancy. Some studies have shown that prostimula-
tory factors, such as hepatocyte growth factor, affect the 
proliferation of hepatocellular carcinoma.26 Man et al.27 
reported that hepatic ischemia–reperfusion injury of a 
small liver remnant exacerbated liver tumor growth by 
activating cell adhesion, invasion, and the angiogenesis 
pathways. However the effects of hepatectomy and liver 
transplantation on the tumor growth of CRC have not 
been reported.

These fi ndings suggest that patients who undergo 
liver transplantation for long-standing PSC who also 
have extensive colitis should be followed up with inten-
sive surveillance colonoscopy. Since proctocolectomy 
can be performed safely in patients who have under-
gone liver transplantation for PSC, surgery is the treat-
ment of choice, even shortly after LDLT.
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