
Washington University School of Medicine Washington University School of Medicine 

Digital Commons@Becker Digital Commons@Becker 

2020-Current year OA Pubs Open Access Publications 

3-1-2023 

Aberrant right gastric vein mimicking hepatic spread of prostate Aberrant right gastric vein mimicking hepatic spread of prostate 

cancer on PSMA-PET/CT cancer on PSMA-PET/CT 

Genevieve C Muñoz 

Tyler J Fraum 

Follow this and additional works at: https://digitalcommons.wustl.edu/oa_4 

 Part of the Medicine and Health Sciences Commons 

Please let us know how this document benefits you. 

https://digitalcommons.wustl.edu/
https://digitalcommons.wustl.edu/oa_4
https://digitalcommons.wustl.edu/open_access_publications
https://digitalcommons.wustl.edu/oa_4?utm_source=digitalcommons.wustl.edu%2Foa_4%2F2283&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/648?utm_source=digitalcommons.wustl.edu%2Foa_4%2F2283&utm_medium=PDF&utm_campaign=PDFCoverPages
https://becker.wustl.edu/digital-commons-becker-survey/?dclink=


R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  1 1 4 0 – 1 1 4 3  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Aberrant right gastric vein mimicking hepatic 

spread of prostate cancer on PSMA-PET/CT 

✩ 

Genevieve C. Muñoz, MA 

a , ∗, Tyler J. Fraum, MD 

b 

a Washington University School of Medicine, 510 S. Kingshighway Blvd, Campus Box 8131, St. Louis, Missouri 
63110, United States 
b Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri, United States 

a r t i c l e i n f o 

Article history: 

Received 22 November 2022 

Accepted 4 December 2022 

Keywords: 

Vascular variants 

Hepatic vasculature 

Prostate adenocarcinoma 

PSMA-PET/CT 

a b s t r a c t 

Hepatic vasculature can exhibit a wide variety of variants, some of which may resemble 

pathologic findings. In this case, a 53-year-old man presenting for staging of biochemically 

recurrent prostatic adenocarcinoma was found to have focally increased prostate-specific 

membrane antigen (PSMA) tracer uptake on positron emission tomography (PET) imaging 

in hepatic segment IV. This finding was initially concerning for hepatic metastasis of the 

patient’s primary prostate adenocarcinoma. However, the area of radiotracer uptake was 

not associated with a discrete lesion on CT, and the geographic morphology of the uptake 

raised the possibility of a vascular etiology. Magnetic resonance imaging (MRI) of the liver 

showed no hepatic metastases and confirmed the presence of an aberrant right gastric vein 

directly perfusing the corresponding portion of hepatic segment IV. This case highlights 

PSMA uptake in the liver secondary to vascular variants as a potential mimic for metastatic 

disease on PSMA-PET/CT. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

Introduction 

The hepatic vasculature can display a wide spectrum of nor- 
mal variants. The “third inflow” variants involve a source of 
blood supply to the liver not derived from branches of the por- 
tal vein or hepatic artery. Aberrant gastric veins are one type of 
third inflow. Though often clinically insignificant, this variant 
can produce focal areas of fatty sparing or steatosis, provide 
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a direct route for the spread of gastric cancer, or serve as a 
source of alternate hepatic blood supply in the setting of por- 
tal vein thrombosis [1 ,2] . Importantly, third inflow variants can 

result in interpretive errors on imaging studies due to areas 
of differential enhancement or tracer activity. Proper identi- 
fication of hepatic vascular variants and their associated ra- 
diographic findings is essential, as resulting abnormalities in 

enhancement or tracer activity can be confused for areas of 
true pathology. 

https://doi.org/10.1016/j.radcr.2022.12.004 
1930-0433/© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the 
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Case report 

A 53-year-old man was initially diagnosed with prostate 
adenocarcinoma in 2016 after he was incidentally noted to 
have an elevated serum prostate-specific antigen (PSA) of 6.5 
ng/mL. He underwent prostate core biopsy with 4/12 positive 
cores showing Gleason 4 + 3 = 7, 3 + 4 = 7, and 3 + 3 = 6 on 

pathology. He was treated with external beam radiation ther- 
apy and subsequently monitored via serum PSA levels, with a 
post-radiation PSA nadir of 1.29 ng/mL. 

In October 2018, his PSA values were noted to be elevated 

to 7.7 ng/mL, which prompted an MRI of the pelvis and a 
bone scan for evaluation of disease recurrence. The MRI re- 
vealed a PI-RADS 4 lesion in the left prostatic transitional 
zone, and the bone scan showed no metastatic disease. A 

prostate biopsy was positive for persistent prostate adeno- 
carcinoma with treatment changes. His PSA continued to rise 
to a peak of 17.5 ng/mL in February 2019. A 

18 F-fluciclovine 
(FACBC)-PET/CT at that time showed an 11 mm nodule in the 
middle lobe of the right lung without substantial tracer up- 

take, as well as 2 tracer-avid right hilar lymph nodes mea- 
suring up to 2.5 cm. A CT-guided biopsy of the right mid- 
dle lobe lung nodule revealed metastatic prostate adenocar- 
cinoma. His metastatic disease was then treated with leupro- 
lide, abiraterone, and prednisone, with serum PSA levels drop- 
ping to 0.2 ng/mL. A repeat chest CT after several months 
of treatment showed complete resolution of the right middle 
lobe nodule. From that point onwards, he was monitored for 
biochemical recurrence via monthly serum PSA levels. 

In 2022, he again presented with gradually increas- 
ing serum PSA levels to 0.54 ng/mL. The patient under- 
went PET/CT utilizing 18 F-piflufolastat, a tracer targeting the 
prostate-specific membrane antigen (PSMA), to restage his 
biochemically recurrent prostate cancer and aid in treatment 
planning. 

The PSMA-PET/CT revealed foci of intense radiotracer up- 
take in the T4 vertebral body (not shown) and left fourth 

rib ( Fig. 1 , images B1-3, blue arrows), consistent with sites 
of metastatic prostate adenocarcinoma. There was also a fo- 
cus of tracer uptake in the right lung hilum that likely repre- 
sented residual nodal metastatic disease at the site seen on 

Fig. 1 – PSMA-PET/CT showed ill-defined moderate tracer uptake in posterior hepatic segment IV (red arrows, images 
A1-A3), corresponding to a vague area of hypodensity without a definite focal lesion (red arrow, image A1). There was also 

intense tracer uptake in the T4 vertebral body (not shown) and left fourth rib (blue arrows, images B1-B3), compatible with 

sites of osseous metastatic disease. 
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Fig. 2 – MRI of the liver including T1-weighted arterial phase post-contrast images (images A and B), T1-weighted 

opposed-phase images (image C), and diffusion-weighted images (image D) was performed. In the area in question on the 
PSMA-PET/CT, there was vague arterial phase hyperenhancement (blue arrow) associated with focal fat deposition (white 
arrow). An anomalous vessel (red arrow) was noted to enter the liver directly through the capsule at this site, corresponding 
to an aberrant right gastric vein. There was no restricted diffusion (dashed circle) to indicate a metastasis at this location or 
elsewhere in the liver. 

the FACBC-PET/CT in 2019. Finally, there was an ill-defined fo- 
cus of moderate tracer uptake in hepatic segment IV that cor- 
responded to a vague area of hypodensity on CT ( Fig. 1 , im- 
ages A1-3, red arrows). This finding was initially concerning 
for metastatic spread into the liver. However, the somewhat 
geographic distribution of this activity raised the alternate 
possibility of a hepatic vascular inflow variant. More specifi- 
cally, the location in the posterior aspect of hepatic segment IV 

was suggestive of an aberrant right gastric vein. A subsequent 
liver MRI showed no evidence of hepatic metastatic disease 
but confirmed the presence of an aberrant right gastric vein 

( Fig. 2 , image B, red arrow). 

Discussion 

This case of an aberrant right gastric vein complicating 
prostate cancer staging is an important illustration of the po- 
tential clinical impacts of hepatic vascular variants. These 
normal variants can involve the portal veins, hepatic arter- 
ies, or hepatic veins, as well as sites of venous “third inflow”
into the liver. Aberrant gastric veins are among the more com- 
mon third inflow variants, though prevalence ranges widely 

across studies. Variants involving the gastric venous drainage 
are thought to be more common on the right than on the left. 
Some studies estimate the prevalence of aberrant right gas- 
tric veins to be between 1.5% and 34%, although one study of 
100 patients undergoing angiography reported a prevalence of 
49% [3–5] . In our experience, findings related to aberrant right 
gastric venous drainage are relatively uncommon on cross- 
sectional imaging studies. Left gastric venous variants are ex- 
ceedingly rare, with prevalence estimated to be 0.8% in one 
cadaveric study [6] . Aberrant right gastric veins often drain di- 
rectly into the posterior aspect of hepatic segment IV, whereas 
aberrant left hepatic veins often drain into the posterior mar- 
gins of hepatic segments II and III. 

This additional vascular supply to portions of the hep- 
atic parenchyma may result in differential enhancement 
patterns on dynamic post-contrast imaging studies [1] . On 

emission imaging studies (ie, performed with tracers), the 
associated perfusion anomalies may result in focally higher 
or lower tracer activity, depending on the tracer injection 

site. On our PSMA-PET/CT study, an aberrant right gastric 
vein resulted in focally greater tracer activity in the differ- 
entially perfused portions of liver parenchyma. Similarly, 
in the setting of superior vena cava obstruction, areas of 
focally increased tracer activity in hepatic segment IV re- 
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lated to venous collateralization via third inflow pathways 
have been reported on PET studies performed with 

18 F- 
fluorodeoxyglucose (FDG) and pulmonary perfusion scintigra- 
phy studies performed with 

99m Tc-macroaggregated albumin 

[7 ,8] . 
This case of increased tracer uptake on PSMA-PET/CT sec- 

ondary to an aberrant right gastric vein represents an impor- 
tant consideration when assessing for metastatic disease. Al- 
though there may initially appear to be a hepatic metastasis, 
the characteristic location of differential tracer activity and 

the absence of a discrete lesion on anatomic imaging should 

suggest aberrant right gastric venous drainage. Hepatic vascu- 
lar variants should be considered when a hepatic metastasis 
is suspected on PSMA-PET/CT, especially when the patient’s 
disease is not otherwise widely metastatic, as the liver is a 
relatively uncommon site for prostate cancer metastases (par- 
ticularly in isolation). Awareness of hepatic vascular variants 
and their imaging features can prepare radiologists to distin- 
guish between benign anatomic variants and true pathologic 
conditions. 

Conclusion 

The hepatic vasculature can display a range of normal vas- 
cular variants, including aberrant gastric veins. The radio- 
logic features produced by variants in hepatic vasculature can 

sometimes be mistaken for more serious pathologies, such as 
metastatic disease. Familiarity with the characteristic radio- 
logic findings associated with these variants is essential for 
accurate diagnosis and staging. This case report of an aberrant 
right gastric vein mimicking hepatic metastatic disease on 

PSMA-PET/CT illustrates the importance of recognizing these 
variants, as misdiagnosis could have altered this patient’s on- 
cologic treatment. 

Patient consent 

All images and information were published with patient con- 
sent. 
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