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Abstract
We report a case of hepatocellular carcinoma (HCC) 
occurring in a patient with Crohn’s disease (CD) with-
out chronic hepatitis or liver cirrhosis, and review the 
clinicopathological features of HCC in CD patients. A 
37-year-old Japanese man with an 8-year history of 
CD and a medication history of azathioprine underwent 
resection of a liver tumor. The histopathology of the 
liver tumor was pseudoglandular type HCC. In the non-
neoplastic liver, focal hepatocyte glycogenosis (FHG) 
was observed, however, there was no evidence of liver 
cirrhosis or primary sclerosing cholangitis. Only nine 
cases of HCC in CD patients have been reported previ-
ously in the English-language literature. Eight of 10 

cases (including the present case) had received azathi-
oprine treatment, and four of these cases also showed 
FHG, which is considered a preneoplastic liver lesion, 
within the non-neoplastic liver. Although the precise 
mechanism of the development of HCC in CD patients 
is controversial, these results suggest that azathioprine 
therapy and FHG in the non-neoplastic liver contribute 
to the development of HCC. These findings also indi-
cate that it is important to survey CD patients treated 
with prolonged azathioprine therapy for potential liver 
tumors. 
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INTRODUCTION
Fatty liver and primary sclerosing cholangitis are known 
to be associated with Crohn’s disease (CD), and patients 
with CD also experience an increased risk of  malignant 
lymphoma and cancers of  the small intestine or colon[1,2]. 
Nonetheless, hepatocellular carcinoma (HCC) in CD pa-
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tients is extremely rare, with only nine cases reported in 
the English-language literature[3-11]. Here, we report one 
additional case of  HCC in a CD patient without estab-
lished chronic liver disease, and review the clinicopatho-
logical features of  HCC in CD patients. In addition, we 
discuss the tumorigenesis of  HCC in CD patients and the 
relationship between HCC and azathioprine treatment. 

CASE REPORT
A 37-year-old Japanese man with an 8-year history of  
CD was admitted to our hospital for examination of  
a liver tumor. He had been diagnosed with CD at age 
29 years, when he required surgery for a bowel fistula. 
He had been treated with elemental diet, prednisolone, 
azathioprine, and 5-aminosalicylic acid. Two years prior 
to this admission, magnetic resonance imaging (MRI) 
showed a liver tumor in S7, which measured 4 cm × 
3 cm. The liver tumor enlarged gradually in follow-up 
computed tomography (CT) and MRI. Preoperative ab-
dominal contrast-enhanced CT disclosed the S7 tumor 
that measured 8 cm × 5 cm, which showed early arterial 
enhancement (Figure 1). 

Upon admission, biopsy of  the S7 tumor was per-
formed, and histopathological study showed HCC. Then, 
the patient underwent hepatic resection of  the posterior 
segment. 

Preoperative colorectal endoscopic examination re-
vealed mucosal redness and pseudopolyposis throughout 
the entire colorectum. Histopathological findings of  the 
colorectal mucosa corresponded to CD, with the presence 
of  discontinuous lymphoplasmacytic infiltrate in the lami-
na propria and a few non-caseating granulomas, unrelated 
to crypt rupture (Figure 2A). 

Preoperative laboratory data revealed mild anemia 
(hemoglobin 11.1 g/dL; range 12.4-17.0). Liver enzymes 
were within normal limits (aspartate aminotransferase  
14 IU/L; range 7-38, and alanine aminotransferase  
15 IU/L; range 4-43). C-reactive protein was slightly ele-
vated (2.57 mg/dL; range < 0.3). Although serum alpha-
fetoprotein level was normal (7.7 ng/mL; range < 20), 
protein induced by vitamin K absence Ⅱ (PIVKA Ⅱ) 
level was markedly elevated (757 mAU/mL; range < 40). 
Serology was negative for hepatitis B surface antigen, 
hepatitis B surface antibody, hepatitis B core antibody, 
and hepatitis C antibody. In addition, he had no history 
of  alcohol consumption. 

Microscopically, the resected specimen of  the S7 tu-
mor was almost well-circumscribed by a fibrous capsule, 
but focal extracapsular invasion was observed. The tumor 
displayed pseudoglandular to focal trabecular growth of  
tumor cells with rich eosinophilic cytoplasm and enlarged, 
round to oval nuclei with a nucleolus (Figure 2B). These 
histopathological findings were typical of  pseudoglandular 
type HCC. 

Non-neoplastic resected liver tissue showed no evi-
dence of  liver cirrhosis, chronic hepatitis, or primary 
sclerosing cholangitis. However, some foci of  benign-
appearing clear hepatocytes were observed (Figure 2C). 

These clear hepatocytes were confirmed to have glycogen 
accumulation (focal hepatocyte glycogenosis; FHG), be-
cause they stained positive for periodic acid-Schiff  and 
were digested by diastase. In addition, no histopathologi-
cal evidence suggestive of  non-alcoholic steatohepatitis, 
such as macrovesicular steatosis, pericellular fibrosis, and 
neutrophils infiltration, was observed in the non-neoplas-
tic liver tissue. 

The postoperative course was uneventful, and no tu-
mor recurrence has been observed during 2 years follow-
up. 

DISCUSSION
HCC generally occurs in patients with established chronic 
liver disease, such as liver cirrhosis and viral hepatitis. 
HCC in CD patients is extremely rare; to the best of  our 
knowledge, only nine cases have been reported previously 
in the English-language literature[3-11]. The Table 1 sum-
marizes the clinicopathological features of  HCC in CD 
patients. The mean duration from the onset of  CD to the 
development of  HCC is 15.1 years (range: 0-36). Although 
no patients, including the present case, demonstrated 
apparent risk factors for developing HCC, such as liver 
cirrhosis or viral hepatitis, two patients had primary scle-
rosing cholangitis (Table 1)[6,8]. In the five cases in which 
histological typing of  HCC was available, there were three 
cases of  pleomorphic type HCC and two of  trabecular 
type HCC (Table 1). The present case is believed to be the 
first case of  pseudoglandular type HCC occurring in CD. 

Most of  the CD patients showed a history of  medica-
tion with one or more drugs (Table 1). Eight of  10 cases 
had been treated with azathioprine and six had a medica-
tion history with 5-aminosalicylic acid. Azathioprine is an 
inhibitor of  purine synthesis, and is prescribed widely in 
patients with organ transplantation or inflammatory bowel 
disease[12]. Patients who undergo long-term azathioprine-
based immunosuppressive treatment have been reported 
to show an increased risk of  non-Hodgkin lymphoma and 
cutaneous squamous cell carcinoma[13,14]. 

The occurrence of  HCC in patients who received 
azathioprine therapy in the absence of  liver cirrhosis and 
viral hepatitis remains exceptional; however, one case of  
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Figure 1  Contrast-enhanced abdominal computed tomography. A well-
circumscribed tumor showing early arterial enhancement is present in S7. 



HCC in a renal transplant patient without apparent risk 
factors other than prolonged azathioprine therapy has 
been reported (no hepatitis C studies were available at that 
time)[15], and one case of  HCC after azathioprine therapy 
has also been reported in a patient with ulcerative colitis 

but no hepatitis B and C[16]. In addition, 80% of  CD pa-
tients who developed HCC had a medication history of  
azathioprine (Table 1). 

The precise mechanism involved in the development 
of  HCC in CD patients is controversial. In one experi-
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Figure 2  The histopathology of colorectal mucosa (A), the liver tumor (B) and non-neoplastic liver (C) (hematoxylin and eosion stain, × 100). A: Lympho-
plasmacytic infiltrate and a tiny granuloma without association with crypt rupture (arrow) are observed; B: The neoplastic hepatocytes show pseudoglandular growth; C: 
Focal hepatocyte glycogenosis is observed.

Table 1  Clinicopathological summary of HCC occurring in CD patients

Case 
No. 

Sex Age at: onset of 
CD/discovery of 

HCC (yr)

Medication 
for CD

Serum AFP/PIVKA Ⅱ 
(ng/mL, mAU/mL)

Histology of 
HCC

Histology of
non-neoplastic 

liver

Outcome Ref.

1 F 29/43 AZA, PSL NA/NA NA No cirrhosis DOD with intraabdominal and 
intrathoracic metastases

[3]

2 F   9/22 5-ASA, AZA 55 000/NA Trabecular No cirrhosis 
FHG (+)

Recurrence at 6 mo, liver 
transplantation performed

[4]

3 M 13/33 5-ASA, AZA NA/NA NA No cirrhosis Lung metastases [5]

4 F 63/63 5-ASA NA/1100 NA PSC No evidence of recurrence [6]

5 F 14/28 AZA, IFx 26.9/NA Trabecular, 
pleomorphic

No cirrhosis 
FHG (+)

NA [7]

6 M 17/33 AZA Normal range/NA NA No cirrhosis
PSC

Mediastinal and abdominal 
metastases; died 1 year after 

[8]

7 M 19/37 5-ASA, AZA, 
PSL

15/NA Trabecular to 
sinusoidal, 

pleomorphic

No cirrhosis 
(only CT 
imaging)

DOD 3 mo after surgery [9]

8 M 16/52 5-ASA 13.9/16 300 Trabecular Chronic liver 
damage

No recurrence was found on CT 
imaging, but PIVKA Ⅱ was 1980

[10]

9 M 13/25 AZA, IFx, PSL 78/NA Pleomorphic No cirrhosis 
FHG (+)

No metastasis or recurrence 1 yr 
after surgery

[11]

Present
report

M 29/37 5-ASA, AZA, 
PSL

7.7/757 Pseudoglandular No cirrhosis 
FHG (+)

No recurrence 2 yr after surgery

5-ASA: 5-aminosalicylic acid; AZA: Azathioprine; DOD: Died of disease; FHG: Focal hepatocyte glycogenosis; HCC: Hepatocellular carcinoma; CD: Crohn’s 
disease;  IFx: Infliximab; NA: Not available; PSC: Primary sclerosing cholangitis; PSL: Prednisolone; CT: Computed tomography.
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mental study, azathioprine was shown to increase hepa-
tocyte turnover[17]. It was hypothesized that the degree 
of  immunosuppression by prolonged azathioprine ther-
apy was associated with the incidence of  neoplasia[15]. 
These results suggest that azathioprine therapy is associ-
ated with the development of  HCC in CD patients. 

FHG was observed in the present case, as well as in 
three other CD patients previously reported to have de-
veloped HCC[4,7,11]. Although the cause and significance 
of  FHG are not well established, glycogenated foci can 
be considered preneoplastic lesions, because FHG and 
lesions observed during drug-induced hepatocarcinogen-
esis have histological and biochemical similarities, and 
the presence of  FHG within non-malignant hepatocellu-
lar nodules of  cirrhotic liver can predict their malignant 
transformation[18]. Cattan et al[4] have reported previously 
on a CD patient with HCC who had both a medication 
history of  azathioprine as well as disseminated FHG in 
the non-neoplastic liver. They suspected the pathogenic 
link between long-term azathioprine therapy and FHG. 
These results suggest that FHG could be related to he-
patocarcinogenesis in CD patients. 

In conclusion, we reported a case of  pseudoglandular 
type HCC in a CD patient without established chronic 
liver disease. The patient had a medication history of  aza-
thioprine and FHG in the non-neoplastic liver. Although 
the precise mechanism of  the development of  HCC in 
CD patients is controversial, azathioprine therapy and 
FHG are likely to be involved. Therefore, accumulation 
of  cases is necessary to clarify the precise mechanism of  
the development of  HCC in CD patients, and we stress 
the importance of  surveying CD patients with prolonged 
azathioprine therapy for liver tumors. 
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