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Abstract
Primary gallbladder (GB) carcinoma and Crohn’s dis-
ease (CD) of the GB are individually rare. We present 
a case of a pregnant woman with CD found to have 
GB involvement and primary GB carcinoma. A 34-year-
old female at 6 wk gestation with a 21 year history of 
CD of uncertain extent presented with 3 mo of diar-
rhea, urgency and abdominal pain. During work-up, 
she was found to have elevated transaminases and 
an abnormal alkaline phosphatase. Imaging revealed 
two gallbladder polyps both greater than 1 cm in size. 
Resection and histological evaluation was consistent 
with Crohn’s involvement of the GB, poorly differenti-
ated adenocarcinoma of the GB with invasion through 
the muscularis propria and matted lymph nodes in the 
porta hepatis positive for metastatic carcinoma (stage 
pT2N1). Six cases of CD involving the GB, two cases 
of primary GB carcinoma in CD, and ten cases of chol-
angiocarcinoma in pregnancy have been published. 

This is the only case that describes all three factors. 
Common features in CD of the GB include acute cho-
lecystitis, ileal involvement, and presence independent 
of active intestinal disease.  Common features in CD 
patients with GB malignancy include younger age of 
detection, a long history of CD, extensive colonic and 
ileal involvement of disease, the absence of cholelithia-
sis, and pre-existing gallbladder disease (primary scle-
rosing cholangitis and gallbladder polyps). Pregnancy 
is specific to this case. The role of CD in the develop-
ment of GB malignancy is not well understood nor is 
the contribution of pregnancy to the spread of disease. 
Chronic inflammation and immunosuppression com-
pounded by hormonal influence is implicated.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Primary gallbladder carcinoma (GC) is the second most 
common primary biliary malignancy and the fifth most 
common malignancy of  the gastrointestinal tract. The 
prognosis of  GC is dismal, with five-year survival rates of  
0%-10% and median survival of  less than 6 mo. Patients 
with inflammatory bowel disease (IBD) are at increased 
risk for cholangiocarcinoma. Several case reports[1-10], pop-
ulation-based case control and cohort studies[11-18] report 
IBD as a risk factor for cholangiocarcinoma. The 10-year 
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cumulative risk of  cholangiocarcinoma in IBD was 
found to be 0.07% in a national Danish cohort study[19] 
with a four-fold increase among IBD patients compared 
to the general population. However the absolute risk 
of  cholangiocarcinoma and more specifically GC in pa-
tients with IBD remains unclear[19]. Furthermore, little is 
known about the impact of  IBD on the development of  
GC. We herein report a case of  a pregnant woman with 
Crohn’s disease (CD) complicated with involvement of  
the gallbladder (GB) and primary GC. The purpose of  
this case is to illustrate the presentation of  GB involve-
ment in CD and primary GC and to discuss the putative 
risk factors that interplay to contribute to the develop-
ment of  these complications in the setting of  pregnancy.

CASE REPORT
A 34-year-old female at 6 wk gestation with a 21-year 
history of  IBD of  uncertain classification and extent 
presented with 3 mo of  diarrhea, urgency and abdomi-
nal pain. Her disease had been indolent for the majority 
of  her life. Her medications included an oral contracep-
tive (OC), which she had been on for the past 6 years, 
and mesalamine and mercaptopurine, which she took 
as needed at times of  flare symptoms. Initial work up 
included a sigmoidoscopy that was consistent with mild 
patchy colitis of  the sigmoid and descending colon, ex-
tending beyond the limit of  the exam, with rectal spar-
ing. Pathology showed patchy moderately active chronic 
colitis with crypt distortion and cryptitis without granu-
loma. The endoscopic distribution of  disease was more 
consistent with CD, however she was unable to provide 
information on previous endoscopies. Her pregnancy 
limited further examination at that time. She was started 
on oral and topical mesalamine and symptomatically re-
sponded.

Initial labs were obtained including elevated alkaline 
phosphatase 515 U/L, aspartate aminotransferase 96 U/
L, and alanine aminotransferase 181 U/L. Further labs 
included normal bilirubin, negative anti-mitochondrial 
antibody (AB), anti-smooth muscle AB, celiac and viral 
hepatitis serologies and anti-nuclear AB. An ultrasound 
revealed a large polypoid mass in the GB prompting 
further imaging. A non-contrast magnetic resonance 
cholangiopancreatography was obtained revealing two 
hypointense smooth margined masses with small stalks 
in the neck and fundus of  the GB, 1.4 cm × 1.8 cm and 
1.4 cm × 2.3 cm respectively. No GB wall thickening, 
cholilithiasis, ductal dilation, strictures, or liver paren-
chymal abnormalities were present. Laparoscopic chole-
cystecomy was performed at 18 wk gestation. Histology 
revealed a poorly differentiated adenocarcinoma of  the 
GB (Figure 1) with invasion through the muscularis 
propria and an adjacent tubulovillous adenoma with 
highgrade dysplasia without nodal involvement (stage 
pT2N0). Additionally, there was widespread epithelial 
dysplasia in the GB with acute superficial inflammation, 
transmural chronic inflammation with numerous plasma 

cells and one granuloma consistent with CD (Figure 2). 
Muscularis propria invasion prompted partial liver re-
section and portal lymphadenectomy, revealing matted 
lymph nodes in the porta hepatis positive for metastatic 
carcinoma (stage pT2N1). Liver tissue was negative for 
primary sclerosing cholangitis (PSC).

The immediate post-operative course was uncompli-
cated and the patient was discharged one week later. The 
patient was given the option to terminate the pregnancy 
and proceed with adjuvant radiation and chemotherapy 
or to carry out her pregnancy and delay further treat-
ment until the post-partum period. She elected to defer 
radiation and chemotherapy until after she delivered. She 
has since had an uncomplicated vaginal delivery and is 
starting radiation and chemotherapy. 

DISCUSSION
Cholangiocarcinoma in ulcerative colitis is well estab-
lished particularly with the presence of  PSC[2,20-23]. In con-
trast cholangiocarcinoma in CD is less frequent. Primary 
GC in CD is even more infrequent with only 2 reported 
cases in the literature[24,25]. With inclusion of  our case, 
common clinical features include detection at a young 
age (32 years, 34 years and 50 years), absence of  gallstone 
formation (all cases), a long duration of  disease (12 years, 
13 years and 21 years), absence of  biliary symptoms (all 
cases), and a history of  ileal and pan-colonic disease 
(unknown extent in our case). Clinically active colitis was 
absent in two cases[24,25] and present in our case.

Primary GC in CD is rare enough that a true associa-
tion can be questioned, despite consistent commonalities 
between cases. A study looking at 2645 CD patients and 
cancer incidence over a 17-year period from the Dan-
ish National Registry compared the rate of  cancer in 
the CD population to the expected rate of  cancer in the 
general Danish population[14]. In total, the authors found 
143 malignant neoplasms in CD patients compared to 
123 in the general population (95%CI: 0.97-1.36) of  
which only 2 were cholangiocarcinomas in CD (not loca-
tion specified) compared to 1 in the general population. 
This agrees with the rare incidence of  GB carcinoma 

Figure 1  Tumor cells are large with numerous mitotic figures consistent 
with poorly differentiated carcinoma of the gallbladder.



31WJGO|www.wjgnet.com February 15, 2013|Volume 5|Issue 2|

in CD and the questionable contribution of  IBD as an 
independent factor to the development of  cholangio-
carcinoma. Pre-existing GB diseases, include gallstones, 
chronic cholecystitis, polyps and premalignant lesions, 
adenomyomatosis, an anomalous junction of  the pan-
creato-biliary duct, chronic infection, PSC and hormonal 
changes in women[26], are known risk factors for the de-
velopment of  GC in the general population. These same 
factors may similarly be required for the development of  
GC in IBD however temporally accelerated in the set-
ting of  inflammation and immunosuppression. This is 
illustrated in the above cited cases with two of  the three 
carcinomas originating from GB polyps[25] and one in the 
setting of  concomitant PSC[24]. 

Persistent inflammation is thought to promote car-
cinogenesis by causing DNA damage, activating tissue 
reparative proliferation, and by creating a local environ-

ment that is enriched with cytokines and other growth 
factors for autonomous proliferation and escape from 
apoptosis[27]. Population studies previously mentioned 
hint that IBD (i.e., inflammation) alone does not account 
for these changes. A large survey investigating inflam-
matory patterns in post-cholecystectomy patients with 
IBD noted the absence of  any specimens containing 
granulomatous disease or GC, including the 78 patients 
with CD. This lack of  presence may be due to the low 
threshold to perform cholecystectomy in IBD patients 
preventing the progression of  chronic inflammation, 
thus aborting the full development of  biliary epithelial 
dysplasia and its associated malignancy as suggested by 
the authors[28]. Potentially, the presence of  pre-existing 
immune modulating medications and the relative im-
munosuppressed state of  IBD may act to down-regulate 
the immune response and in turn have a role in creation 
and progression of  malignancy in the setting of  long 
standing inflammation. Chronic GB inflammation as CD 
involvement was present in our case. 

CD involvement of  the GB itself  is very rare with 
only six reported cases in the literature[29-34]. Common 
pathological features include transmural inflammation, 
granulomatous change, and lymphoid aggregation[29-34]. 
Similarly, our case demonstrated chronic transmural 
inflammation and granuloma formation. Common clini-
cal characteristics include initial presentation with acute 
cholecystitis, as demonstrated in 4 cases[29-31,33] and ileal 
involvement occurred in 5 cases[29-32,34]. Of  note, patients 
with ileal disease have a 10 fold increase in the incidence 
of  cholelithiasis due to the disruption in bile salt me-
tabolism[35]. Suggested mechanisms include disturbances 
in bile acid metabolism due to loss of  absorptive func-
tion of  the terminal ileum resulting in depletion of  
the bile acid pool and precipitation of  cholesterol with 
subsequent stone formation[36,37]. However 2 of  the 7 
total cases, including ours, occurred in the absence of  
gallstone formation[31]. Alternatively, ileal disease may 
result in disturbance in the microbiome and colonization 
of  the terminal ileum with anaerobic bacteria[38]. This re-
sults in deconjugation of  bile acids to products that have 
an irritating effect on the mucosa of  the GB resulting in 
inflammation[39]. The potential role of  these mechanisms 
in its development is not clear. 

And finally, the effect of  pregnancy on the progres-
sion of  our patient’s disease is not clear. Ten cases of  
cholangiocarcinoma in pregnancy exist in the litera-
ture[40-48]. Pregnancy is associated with high estrogen 
levels and theoretically can aggravate a preexisting ma-
lignant lesion. The relative immunosuppressed state that 
exists during pregnancy may also play a role in enhancing 
aggressiveness of  the malignancy. Human intrahepatic 
cholangiocarcinomas express the receptors for both 
estrogens and insulin-like growth factor-1 (IGF-1)[49] in-
dicating that estrogens and IGF-1 coordinately regulate 
cholangiocarcinoma growth and apoptosis[49]. Addition-
ally, GC is more common in women. Secreted muta-
genic toxins persist in the GB in women due to stasis 

Figure 2  Crohn’s disease involving the gallbladder. A: Superficial acute 
inflammation and numerous plasma cells; B: Non necrotizing granuloma in the 
gallbladder wall; C: Transmural inflammation of the gallbladder wall. 
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which results from impaired contractility associated with 
progesterone[50]. This protracted exposure allows envi-
ronmental carcinogens to then cause malignant trans-
formation[43]. Additionally, the use of  hormone based 
contraception remains a controversial issue. In some OC 
studies, no difference between the incidence of  cholan-
giocarcinoma and healthy controls was found[51,52] but in 
other studies a positive association between OC use and 
extrahepatic bile cancer was found[53,54]. Our patient was 
on an OC agent for about six years. 

GC carries the worst prognosis of  any gastrointesti-
nal or hepatobiliary neoplasm. The prognosis is equally 
grave independent of  the presence of  IBD. It is essential 
to identify IBD patients at high risks for developing GC. 
At this time, annual ultrasound examination of  the GB 
is recommended in patients with PSC. Cholecystectomy 
is recommended in all PSC patients with mass lesions 
of  any size due to high malignant potential[55]. The same 
recommendations should be extended to patients with 
chronic immunosuppressive states and chronic inflam-
mation, such as IBD.
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