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Abstract
A 56-year-old man presented with vague upper abdominal pain for more than 4 months. His abdominal ultrasound and MRI 
showed thickening of the neck and base of the gallbladder and nodule formation at the base of the gallbladder. 18F-FDG 
PET/CT revealed intense FDG uptake in the base of the gallbladder and multiple lymph nodes. 68 Ga-FAPI-04 PET/CT not 
only showed intense FAPI uptake in the above mentioned FDG-avid lesions but also showed intense FAPI uptake in the neck 
lesion of the gallbladder and some other additional lymph nodes. Finally, histopathological examination confirmed poorly dif-
ferentiated tubular adenocarcinoma of the neck and base of the gallbladder. Our case illustrated that 68 Ga-FAPI-04 PET/CT 
may outperform 18F-FDG PET/CT in the detection of gallbladder cancer primary and metastatic lesions.
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Introduction

Gallbladder cancer is the most common bile duct malig-
nancy, and epidemiological studies have shown that the 
global incidence of gallbladder cancer is about 2/100,000 
[1]. The onset of gallbladder cancer is insidious, and most 
patients have developed to an advanced stage when they are 
treated, with a poor prognosis. Therefore, early diagnosis 
and early treatment are the keys to improve the prognosis 
of patients with gallbladder cancer. 18F-fluorodeoxyglucose 
(FDG) PET/CT is a useful diagnostic imaging method for 
gallbladder cancer, but there were also positive results (such 
as inflammatory gallbladder disease) and false negative 
results (such as small size and/or low-grade tumors) that 
need attention [2–4]. Many studies have shown that 68 Ga-
labelled fibroblast activation protein inhibitor (FAPI) is a 
promising PET tracer that has shown a superior diagnos-
tic efficacy than 18F-FDG for the diagnosis of primary and 

metastatic lesions in patients with various types of cancer 
[5–8]. Here is a case report which demonstrates the superior-
ity of 68 Ga-FAPI-04 PET/CT over 18F-FDG PET/CT.

Case Report

A 56-year-old man presented with vague upper abdomi-
nal pain for more than 4 months, which was persistent 
and slightly worse after eating and drinking. Physical 
examination revealed slight tenderness in the upper abdo-
men. Gastrointestinal tumor markers showed elevated 
ferritin (418.70 ng/ml), CA19-9 (43.51 U/ml), and CA50 
(28.60 IU/ml). His abdominal ultrasound showed thicken-
ing of the gallbladder wall. MRI showed thickening of the 
neck and base of the gallbladder, nodule formation at the 
base of the gallbladder, and isointensity on T1-weighted 
image (T1WI), and hyperintensity on T2-weighted 
image (T2WI), diffusion-weighted imaging (DWI), and 
SPAIR, and inhomogeneous enhancement on enhanced 
scans. He was referred to perform 18F-FDG PET/CT 
scan and then recruited in our 68 Ga-FAPI PET/CT trial 
(AHSWMU-2020–035) approved by the institutional 
review board at our hospital. A written informed consent 
was signed by the patient. 18F-FDG PET/CT revealed 
intense FDG uptake (SUVmax 11.0) at the base of the 
gallbladder and multiple lymph nodes (SUVmax 14.9) in 
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the hepatic hilar region, retroperitoneal region, and para-
abdominal aorta areas (Fig. 1). 68 Ga-FAPI-04 PET/CT 
showed intense FAPI uptake not only in the above FDG-
avid lesions, including the base of the gallbladder (SUVmax 
12.0) and multiple lymph nodes (SUVmax 18.0) in the 
region described above, but also in the neck lesion of the 
gallbladder (SUVmax 12.0) and some other lymph nodes 
(SUVmax 12.2) in the above region (Fig. 2). Therefore, 
cancer of the gallbladder neck and gallbladder base with 
lymph node metastases was considered. The patient had a 
surgical indication, was in fair health, and the patient and 
his family had a strong desire for surgery and prolonged 
survival. The patient then underwent laparoscopic radical 
cholecystectomy for gallbladder cancer, i.e., cholecystec-
tomy, lymph node dissection, wedge resection of the liver, 
and tissue biopsy of the gallbladder duct. Tumor tissues 
were observed at the base of the gallbladder and the neck 
of the gallbladder, respectively, measuring approximately 
2.7 cm × 2.2 cm × 1.5 cm and 0.8 cm × 0.5 cm × 0.7 cm, and 
histopathological examination confirmed poorly differenti-
ated tubular adenocarcinoma of both the neck and base of 

the gallbladder (Fig. 3). After surgery, the patient under-
went chemotherapy.

Discussion

18F-FDG, an analogue of glucose, reflects the glucose metabo-
lism and the expression of glucose transporter protein of the 
lesion [9], but 68 Ga-FAPI-04 reflects the expression of the 
fibroblast activation protein (FAP) in the tumor stroma [10]. 
In our case, gallbladder neck lesions with strong FAPI uptake 
did not have increased uptake of FDG. The false negative 
result for gallbladder neck tumor on 18F-FDG PET/CT may 
be associated with small size and/or low-grade tumors [2–4]. 
FAP is highly expressed on CAFs (cancer-associated fibro-
blasts) present in > 90% of human epithelial tumors [11]. The 
uptake of FAPI was higher in gallbladder neck tumors due 
to the possibility of a significant degree of fibrosis and high 
expression of FAP. Compared with 18F-FDG PET/CT, the 
68 Ga-FAPI-04 PET/CT detected more primary and metastatic 
lesions and delineated these lesions more clearly, illustrating 

Fig. 1  The MIP of 18F-FDG PET (a) showed multiple hypermeta-
bolic lesions in the upper abdomen. Abdominal axial images (b–d) 
showed thickening of the base of the gallbladder with nodule forma-
tion and intense 18F-FDG uptake (thick arrows). Abdominal axial 
images (e–g) showed thickening of the neck of the gallbladder with-

out increased 18F-FDG uptake (thick arrows). Additionally, there 
were multiple hypermetabolic lymph nodes (thin arrows) in the 
hepatic hilar region, retroperitoneal region, and para-abdominal aorta 
areas (a–j)
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that 68 Ga-FAPI-04 may outperform 18F-FDG in the detec-
tion of gallbladder cancer lesions. 68 Ga-FAPI-04 PET/CT 
provides a more comprehensive and clearer understanding of 
the site of lesion involvement and could guide intraoperative 
surgical maneuvers such as avoiding clamping of tumors in 
the neck of the gallbladder, and intraoperative tumor sup-
pression has been reported to increase the number of cir-
culating tumor cells (CTCs), which can lead to recurrence 

[12–14]. In addition, 68 Ga-FAPI-04 PET/CT can be used 
for prognostic assessment, and usually high expression of 
FAP is associated with poor prognosis [10], as well as for 
postoperative efficacy monitoring, which may be more sen-
sitive than 18F-FDG PET/CT. Further investigations should 
be done for the potential of 68 Ga-FAPI-04 PET/CT in the 
diagnosis of gallbladder cancer.

Fig. 2  In 68  Ga-FAPI-04 PET/CT, the MIP of PET (a) showed 
more lesions with high uptake of FAPI in the upper abdomen than 
18F-FDG PET/CT. In the corresponding axial fusion images (b–j), 
intense 68 Ga-FAPI-04 uptake was also noted in the above FDG-avid 

lesions. In addition, gallbladder neck lesions without increased 18F-
FDG uptake showed strong 68 Ga-FAPI-04 uptake (e–g, thick arrows) 
in abdominal axial images and showed more lymph nodes with high 
FAPI uptake (e–j; dotted arrow)

Fig. 3  Figures a and b were stained by HE, and figure c was stained by ELPS, with CK-L being the low molecular CK. Histopathological exami-
nation revealed poorly differentiated tubular adenocarcinoma of the neck and base of the gallbladder
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