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Introduction

Cholangiocarcinoma is an aggressive malignancy arising
from the biliary tract epithelium with rising incidence and
mortality.1 Imaging commonly used for diagnostic workup
include computed tomography (CT) scan and magnetic res-
onance imaging (MRI). Fluorine-18 (F-18) fluorodeoxyglu-
cose positron emission tomography (FDG PET) scans can be
used for investigating equivocal findings on radiographic
imaging. Prostate-specific membrane antigen (PSMA) is

known to be highly expressed in prostate adenocarcinoma
allowing it to be leveraged as a target for both imaging and
radioligand therapy in prostate cancer. However, PSMA is
also commonly expressed in other malignancies such as
breast cancer, thyroid carcinomas, and head and neck ma-
lignancies, which increases the chances of their incidental
diagnosis on PSMA PET scans.2–4 However, biliary tract
cancers are not commonly expected to be incidentally diag-
nosed on PSMA PET imaging. Here, we describe the case of a
patient with known prostate adenocarcinomawhowas later
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Abstract Cholangiocarcinoma is an aggressive malignancy arising from the biliary tract epithe-
lium with rising incidence and mortality. Imaging commonly used for diagnostic
workup includes computed tomography (CT) scan and magnetic resonance imaging
(MRI). Fluorine-18 fluorodeoxyglucose positron emission tomography (FDG PET) scans
can be used for investigating equivocal findings on radiographic imaging. Prostate-
specific membrane antigen (PSMA) is known to be highly expressed in prostate
adenocarcinoma, allowing it to be leveraged as a target for both imaging and
radioligand therapy in prostate cancer. However, PSMA is also commonly expressed
in other malignancies such as breast cancer, thyroid carcinomas, and head and neck
malignancies, which increase the chances of their incidental diagnosis on PSMA PET
scans. Biliary tract cancers, including cholangiocarcinoma, are not commonly expected
to be incidentally diagnosed on PSMA PET imaging. Here, we describe the case of a
patient with known prostate adenocarcinoma who was later incidentally diagnosed
with advanced intrahepatic cholangiocarcinoma on PSMA PET/computed tomography
(CT). This case highlights the unexpected finding of cholangiocarcinoma on PSMA
PET/CT and suggests further investigation into the role of PSMA PET in diagnosing
ambiguous cases of cholangiocarcinoma and its potential theranostic applications.
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incidentally diagnosed with advanced intrahepatic cholan-
giocarcinoma on PSMA PET/CT.

Case Report

A 66-year-old man with past medical history of prostate
cancer, thyroid cancer, hypertension, and atrial fibrillation
underwent F-18 PYL PSMA PET/CT for staging of localized
prostate adenocarcinoma prior to scheduled radical pros-
tatectomy. The F-18 PYL PSMA PET/CT showed a large area
of heterogenous PYL uptake (SUVmax¼16.9) involving
liver segments 4B and 5 that was suspicious for a primary
liver malignancy (►Fig. 1A). Follow-up MRI revealed a
5.8�4.5 cm segment 4B/5 hepatic mass with adjacent
gallbladder invasion and enlarged portacaval lymph
node suggestive of metastatic disease. Ultrasound-guided
needle biopsy of the liver was noted to be consistent with a
well-differentiated adenocarcinoma. Immunostaining was
positive for CK7 and negative for HepPar 1, NKX3.1, and
TTF-1, favoring a diagnosis of cholangiocarcinoma
(►Fig. 1C). The patient underwent staging imaging
with CT of the chest, abdomen, and pelvis, which
revealed metastatic disease involving the anterior abdom-
inal wall. The patient was treated for metastatic
intrahepatic cholangiocarcinoma with standard of care

chemoimmunotherapy (gemcitabine, cisplatin, and durva-
lumab). He remains in follow-up on maintenance
immunotherapy.

Discussion

In the current report, we present a case of intrahepatic
cholangiocarcinoma found incidentally on a F-18 PYL
PSMA PET scan. As discussed earlier, cholangiocarcinoma is
not typically expected to be incidentally diagnosed on a
PSMA PET/CT.

On literature review, we found previous studies noting a
high rate of positivity for PSMA on immunohistochemistry
in cholangiocarcinoma. An analysis of 203 samples of
cholangiocarcinoma found that 79.3% of samples were
PSMA positive on immunohistochemistry. In addition,
PSMA expression positively correlated with the grade and
stage of cholangiocarcinoma. The PSMA positive cases were
seen more in stages III and IV and high-grade disease
compared with early-stage and low-grade disease, respec-
tively.5 A few prior case reports of intrahepatic cholangio-
carcinoma detected PSMA PET imaging have been
reported.6–8 There are insufficient data to determine if
PSMA PET can be reliably used to differentiate between
metastases from prostate cancer and primary hepatobiliary

Fig. 1 Fluorine-18 (F-18) PYL prostate-specific membrane antigen positron emission tomography/computed tomography cross-sectional image
showing (A) tracer-avid lesions in segment 4B/5 suggestive of primary malignancy (B02, B03) and (B) tracer-avid lesion indicative of metastatic
spread to portocaval lymph node (B01). Histopathological examination demonstrating (C) focus of strong CK7 positivity on immunohis-
tochemistry and (D) hematoxylin and eosin stain demonstrating well-differentiated adenocarcinoma.
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malignancies. However, there should be a high index of
suspicion for the latter, especially in the presence of multi-
ple risk factors that increase the risk of primary hepatobili-
ary malignancies.

The mechanism of PSMA expression tends to differ be-
tween malignant tumors such as primary hepatobiliary
malignancies and benign liver lesions. PSMA is primarily
expressed on neovascular endothelium as opposed to in-
creased expression by virtue of increased bloodflowor folate
receptors in macrophages in the case of benign liver lesions.5

Interestingly, a recent analysis of 72 liver tumors also iden-
tified perivascular PSMA as a potential biomarker for dis-
tinguishing between primary cholangiocarcinoma and
metastatic pancreatic adenocarcinoma, two diagnoses that
are commonly difficult to distinguish by histology alone.9

Altogether, these results suggest that PSMA PET merits
further investigation for potential application in the diagno-
sis of unclear cases of cholangiocarcinoma. Furthermore,
thesefindingsmay further serve as the basis for investigating
the role of theranostic applications of PSMA expression in
cholangiocarcinoma.
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