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Abstract. Thickening of the gallbladder wall is observed in 
patients with gallbladder carcinoma, as well as in those with 
chronic cholecystitis. It is difficult to distinguish between 
benign and malignant gallbladder wall thickening with 
conventional diagnostic imaging techniques, such as abdom-
inal ultrasonography (US), computed tomography (CT) and 
magnetic resonance imaging (MRI), particularly in patients 
with bile duct strictures. Currently, the fluorine‑18 2‑fluorode-
oxyglucose positron emission tomography̸CT (F‑18 FDG PET/
CT) scan is widely used in the differentiation of cholecystitis 
from gallbladder carcinoma. However, the F‑18 FDG PET̸CT 
scan may also be responsible for false-positive diagnosis. This 
case report focuses on a 74-year-old male who presented with 
thickening of the gallbladder wall and hilar bile duct stricture, 
originally misdiagnosed as gallbladder carcinoma by US and 
MRI. F‑18 FDG PET/CT also demonstrated increased activity. 
This case was ultimately proven to be chronic cholecystitis 
by postoperative pathological examination and it is presented 
in order to emphasize the significance of considering the 
possibility of false‑positive diagnosis by PET̸CT, as a result 
of inflammatory lesions. Therefore, PET̸CT should not be 
considered the gold standard for the discrimination between 
benign and malignant gallbladder wall thickening.

Introduction

Gallbladder carcinoma is the most common malignancy of 
the biliary system (1). The optimal treatment for gallbladder 

carcinoma is radical resection. Thus, early detection is critical. 
However, thickening of the gallbladder wall is observed, not 
only in patients with gallbladder carcinoma, but also in those 
with chronic cholecystitis (2). It is difficult to distinguish 
between benign and malignant gallbladder wall thickening  
with conventional diagnostic imaging techniques, such as 
abdominal ultrasonography (US), computed tomography 
(CT) and magnetic resonance imaging (MRI), particularly in 
patients with bile duct strictures.

Currently, the fluorine‑18 2‑fluorodeoxyglucose positron 
emission tomography/CT (F‑18 FDG PET/CT) scan is widely 
used in the differentiation between cholecystitis and gallbladder 
carcinoma and is also valuable for detection of regional lymph 
node involvement and unsuspected distant metastases (3). 
However, F‑18 FDG PET/CT may lead to a false‑positive 
diagnosis, particularly in cases of acute cholecystitis (4). We 
hereby present a case of thickening of the gallbladder wall 
with concurrent bile duct stricture, originally misdiagnosed 
as gallbladder carcinoma by US and MRI. F‑18 FDG PET/CT 
also demonstrated increased activity. However, this case was 
ultimately proven to be chronic cholecystitis by postoperative 
pathological examination.

This study was approved by the Ethics Committee of 
Zhejiang University (Hangzhou, China). Written informed 
consent was obtained from the patient.

Case report

Patient. A 74-year-old man was referred to our hospital with 
signs of jaundice. On admission, he was free from abdominal 
pain and fever. The liver and spleen were not palpable and 
there was no sign of an abdominal mass. Murphy's sign was 
negative. In addition, the patient had been suffering from 
hypothyroidism for 15 years, following treatment with radio-
iodine (I-131) for hyperthyroidism, but had never received any 
thyroid hormone replacement medication.

Following admission, his alanine aminotransferase level 
was 36 U/l (normal range, 5‑40 U/l), aspartate aminotransferase 
level 21 U/l (normal range, 8‑40 U/l), γ-glutamyltransferase 
level 24 U/l (normal range, 15‑80 U/l), alkaline phosphatase 
level 239 U/l (normal range, <50 U/l), total bilirubin level 
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56 µmol/l (normal range, 1.71‑17.1 µmol/l) and direct bilirubin 
level 31 µmol/l (normal range, 1.71‑7 µmol/l). Hepatitis B 
serology for HBsAg was negative and there was no hepatitis C 
infection or leucocytosis. The α-fetoprotein and carbohy-
drate 19‑9 levels were normal. C‑reactive protein (CRP) 
level was 35 mg/l (normal, <10 mg/l). The patient had high 
thyroid-stimulating hormone (TSH) levels, with decreased 
levels of free T3 (FT3) and free T4 (FT4) (FT3=2.6 pmol/l, 
normal range 3.1‑6.8 pmol/l; FT4=7.6 pmol/l, normal range 
10.3‑24.45 pmol/l; and TSH=75.0 mIU/l, normal range 
0.4‑4.0 mIU/l).

Findings. US demonstrated a thickened gallbladder wall and 
an intraluminal stone, as well as a perihilar bile duct stric-
ture (Fig. 1). MRI demonstrated a thickened gallbladder wall 
and a positive signal in diffusion-weighted imaging (DWI). 
Magnetic resonance (MR) cholangiography demonstrated a 
hilar bile duct stricture and dilation of the intrahepatic bile 
ducts situated above the stricture (Fig. 2). F‑18 FDG PET/CT 
also demonstrated increased activity in the gallbladder (Fig. 3), 
which also indicated the presence of gallbladder carcinoma. 
During the operation, a hard and thickened gallbladder wall 
was identified. Frozen section of the gallbladder was negative 

Figure 1. Ultrasonography demonstrated (A) thickened gallbladder wall (arrows) and intraluminal stone (arrowhead), with (B) perihilar bile duct stricture (arrowhead).

Figure 2. Magnetic resonance imaging (MRI) of the gallbladder. T1‑weighted image demonstrated (A) thickened gallbladder wall (arrows) and (B) numerous 
gallstones (arrow). (C) Magnetic resonance (MR) cholangiography demonstrated hilar bile duct stricture (arrow) and dilation of the intrahepatic bile ducts. 
(D) Diffusion-weighted imaging demonstrated a positive signal in the gallbladder.
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for carcinoma and revealed the presence of chronic cholecys-
titis (Fig. 4). The hilar bile duct stricture was also proven to be 
an inflammatory stricture. A T‑tube was inserted to drain the 
bile, following bile duct exploration. Intra-operative blood loss 
was 100 ml. The patient recovered well after the operation and 

was discharged on the tenth post-operative day. The T-tube 
was removed two months after the operation and the patient 
was free from the jaundice.

Discussion

Thickening of the gallbladder wall has been considered an 
indication of gallbladder carcinoma or cholecysitis. However, 
this finding is non‑specific and may represent a diagnostic 
challenge in the sense that its misinterpretation may result in 
delayed treatment.

CT and MRI scans play a critical role in the differentia-
tion of cholecystitis from gallbladder carcinoma. However, the 
majority of imaging modalities, such as CT and MRI, are 
anatomical, which affects the accuracy of the diagnosis. By 
contrast, PET is a functional diagnostic imaging technique, 
that uses compounds labelled with F‑18 FDG to measure cell 
metabolism. Therefore, F‑18 FDG PET/CT exhibits significant 
advantages regarding the differentiation between benign and 
malignant lesions. However, F‑18 FDG is not tumor‑specific. 
This tracer may accumulate in inflammatory lesions as well, 
which results in low specificity in the differentiation of malig-
nant tumors from benign lesions. Kitazono et al (4) reported 
their findings of ring-like radiotracer uptake in a patient 

Figure 3. Fluorine‑18 2‑fluorodeoxyglucose positron emission tomography/computed tomography (F‑18 FDG PET/CT) scan demonstrated intense F‑18 FDG 
activity in the gallbladder fossa, which indicated gallbladder carcinoma.

Figure 4. Frozen section of the gallbladder was negative for carcinoma. Final 
pathology (hematoxylin and eosin staining, magnification, x400) was consis-
tent with chronic cholecystitis.
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diagnosed with acute cholecystitis. Xanthogranulomatous 
cholecystitis may also mimic gallbladder carcinoma, with a 
false‑positive result on F‑18 FDG PET̸CT (5). Therefore, 
distinguishing benign from malignant gallbladder wall thick-
ening is not always possible using F‑18 FDG PET̸CT.

In this case, the patient underwent DWI prior to the  
F‑18 FDG PET/CT scan. Ogawa et al (6) reported that DWI 
may contribute to the improvement of the diagnostic ability 
for gallbladder wall thickening. This case demonstrated DWI 
positivity, which indicated gallbladder carcinoma. In addition 
to DWI positivity, we identified a hilar bile duct stricture. The 
majority of benign biliary strictures are attributed to iatrogenic 
injury or stones, although a few cases may be due to primary 
sclerosing cholangitis (7) or xanthogranulomatous choledo-
chitis (8). The patient had no history of operation and MR 
cholangiopancreatography showed no multifocal strictures 
or dilated ducts, apart from the hilar stricture. The biliary 
stricture was first considered to be due to malignancy. All 
of the imaging findings favored the diagnosis of gallbladder 
cancer, which may affect the future diagnostic credibility of 
the F‑18 FDG PET̸CT scan.

During the diagnostic process, we also overlooked an 
important factor, which was the preoperative elevated CRP 
levels. The elevated CRP levels may also affect the accuracy 
of F‑18 FDG PET/CT. Nishiyama et al (9) reported that the 
specificity of PET was higher in the group with normal CRP 
levels, compared to that in the group with elevated CRP levels. 
In this case, the patient had no fever, no abdominal pain and 
normal white blood cell count, which led us to mistakenly 
associate the elevated CRP level with malignancy. However, 
the postoperative pathological examination confirmed the 
diagnosis of chronic cholecystitis. We hypothesized that the 
relapsing cholecystitis induced the formation of fibrotic tissue 
around the gallbladder, which caused the bile duct stricture. 

Due to the hypothyroidism, the patient had become insensi-
tive to painful stimuli and only seeked medical advice after 
noticing the appearance of jaundice. Therefore, the recurrent 
inflammatory reaction in the gallbladder had been concealed.

PET/CT may be widely applied for the diagnosis of gall-
bladder disease. However, the possibility of false-positive 
results due to inflammatory lesions should be considered to 
avoid a misdiagnosis which may complicate further treatment.
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