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Abstract

The use of prostate-specific membrane antigen–positron emission tomography (PSMA-PET) is becoming more widespread for the diagnosis 
and management of prostate cancer. Here we report a case of oligometastatic renal cell carcinoma (RCC) to the testes diagnosed incidentally 
on PSMA-PET imaging. This case demonstrates the potential for diagnosis of nonprostate disease with PSMA-PET imaging, as well as the 
promising nature of PSMA-PET for the diagnosis and surveillance of RCC. In addition, this case report discusses the rare occurrence of oligo-
metastatic RCC to the testis. 

Keywords: PET imaging, RCC, prostate cancer

Received: 4 January 2024; Accepted after revision: 15 January 2024; Published: 5 March 2024

Author for correspondence: Tracy L. Rose, Division of Oncology, University of North Carolina at Chapel Hill, 170 Manning Drive, CB 7305, 
Chapel Hill, NC 27599. Email: tracy_rose@med.unc.edu

How to cite: Olmstead, T., et al. Detection of Testicular Metastasis from Renal Cell Carcinoma on PSMA-PET Scan. J Kidney Cancer VHL. 
2024; 11(1): 49–53.  

Doi: https://doi.org/10.15586/jkcvhl.v11i1.268

Copyright: Olmstead T., et al. 

License: This open access article is licensed under Creative Commons Attribution 4.0 International (CC BY 4.0). http://creativecommons.org/
licenses/by/4.0

jkcvhl.com

Introduction 
In this report, we present a patient with an oligometastatic 
recurrence of renal cell carcinoma (RCC) discovered inci-
dentally on prostate-specific membrane antigen–positron 
emission tomography (PSMA-PET) scan during the workup 
of biochemically recurrent prostate cancer. Despite its name, 
PSMA expression is not restricted to the prostate (1). PSMA 

is also expressed in the neovasculature of solid tumors, includ-
ing the highly vascular tumors of RCC. Higher levels of 
PSMA expression by immunohistochemistry (IHC) are asso-
ciated with worse outcomes in clear cell RCC (2). PSMA-PET 
is therefore being investigated in the staging and restaging of 
RCC with early studies suggesting that it may outperform 
conventional computerized tomography (CT) imaging (3). 
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primary germ cell tumor (Figure 2). Serum tumor markers 
(AFP, LDH, and HCG) were obtained which were unre-
markable. A right radical orchiectomy (Figure 3) was per-
formed with final pathology demonstrating a metastatic 
clear cell RCC to the testis with lymphovascular invasion 
(Figure 4).

The patient underwent salvage prostate radiation with 
androgen deprivation therapy for biochemical recurrence 
of prostate cancer. His PSA was undetectable at 14 months 
postoperatively. A complete work-up of his oligometastatic 

Case Report
A 68-year-old male presented with a renal mass discovered 
incidentally on ultrasound during workup of elevated liver 
function tests. Primary staging was performed with con-
trast-enhanced CT and showed a 5 cm enhancing upper 
pole left renal mass with no evidence of metastatic disease. 
He underwent an uncomplicated left radical nephrectomy 
and surgical pathology revealed a grade 3, 4.5 cm clear cell 
RCC, pT3aN0, with extension into the renal sinus and renal 
vein with negative surgical margins. One lymph node was 
removed and negative for cancer. Surveillance imaging with 
CT at 6-months post-nephrectomy was without evidence of 
recurrence.

Approximately 7 months after his RCC diagnosis, his 
prostate-specific antigen (PSA) was elevated at 4.3 ng/mL on 
routine screening. This prompted a multi-parametric pros-
tate magnetic resonance imaging (MRI) demonstrating a 
PIRADS 5 region of interest. Subsequent MRI-ultrasound 
(US) fusion prostate biopsy confirmed Gleason Grade 
Group 4 prostate adenocarcinoma. He underwent a radical 
prostatectomy. Surgical pathology revealed Gleason 4+3=7 
pT2N0 (none out of eight nodes) prostate adenocarcinoma 
with intraductal carcinoma (70% Gleason 4) with negative 
margins. PSA at 4 months postoperatively was undetectable. 
Subsequent PSA at 8 months was 2.2 ng/mL, consistent with 
biochemical recurrence.

A PSMA–PET/CT scan was performed and was notable 
for a PET-avid right testicular mass (Figure 1). Subsequent 
scrotal ultrasound showed a solid, hypervascular 8  mm  × 
7  mm × 7 mm mass in the right testicle concerning for 

Figure 1: PSMA-PET demonstrating increased uptake in the 
right testicle, concerning for metastasis.

(A) (B)

Figure 2: (A) Scrotal ultrasound demonstrating long view of the medial right testicle with echogenic, heterogeneous, and well-
circumscribed mass. (B) Doppler ultrasound demonstrating hypervascularity of the previously characterized mass.
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clear cell RCC demonstrated no additional sites of metas-
tasis on brain MRI, bone scan, and CT C/A/P at 7 months 
postoperatively. He is currently undergoing surveillance with 
serial scans every 3–4 months.

Discussion 
PSMA is a type II transmembrane protein encoded by the 
FOLH1 gene on chromosome 11. It was originally discov-
ered in prostatic epithelial tissue and found to be upregulated 
in prostate cancer (4). Despite its name, PSMA expression 

(A) (B)

Figure 3: (A) Pushing border of well-circumscribed tumor in testis (4×); (B) Tumor shows classic well-vascularized nests of cells 
with clear cytoplasm (10×).

(A) (B)

Figure 4: (A) Strong nuclear expression of PAX8 consistent with renal origin; (B) Strong membrane expression of CAIX 
supportive of clear cell RCC.

can be found in other benign and cancerous tissues (1). In 
contrast to its expression in prostatic epithelium, various 
other solid organ tumors show increased expression in the 
vascular endothelium, suggesting a potential role of PSMA 
in angiogenesis (5). With the increased use of PSMA-PET 
imaging in prostate cancer, the detection of incidental non-
prostatic synchronous primary or metastatic PSMA-avid 
cancers has been on the rise, including renal, colorectal, gas-
tric,  lung cancers, and multiple myeloma (6). 

The management of RCC is dependent on stage at diag-
nosis and typically determined by imaging. Current clinical 
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significant diagnostic, prognostic, and therapeutic value of 
using PSMA-PET scans in patients with RCC. 

Our case report also highlights the unique metastatic 
landing sites of RCC. RCC most commonly metastasizes to 
the lymph nodes, lung, liver, bone marrow, and brain (13). 
Rarely, RCC can metastasize to the testes. In general, second-
ary testicular tumors are quite rare (14), perhaps due to the 
decreased temperature and inhabitable nature of the scrotum. 
With a predominance of left-sided, ipsilateral testicular RCC 
metastasis, it has been suggested that the route of spread 
is retrograde via the valveless renal vein draining into the 
gonadal vein. However, there are also reports of both ipsilat-
eral and contralateral right-sided metastatic lesions, question-
ing this theory. Camerini and Andrea et al. suggested arterial 
spread as a possible source, evidenced by local vascular inva-
sion seen on histology for an ipsilateral right testicular metas-
tasis (15). The blood–testes barrier formed by Sertoli cells to 
protect spermatogenesis could also play a role in protecting 
the testes from secondary tumors. Similar to the central ner-
vous system and eyes, the testicles are immune privileged and 
considered to be a “tumor sanctuary.” Not surprisingly, this 
could also explain why testicular metastasis is notoriously dif-
ficult to treat with systemic therapy as penetration of drugs is 
often suboptimal (15). Interestingly, a testicular metastasis in 
a patient receiving immunotherapy with IL2 for widespread 
metastatic RCC showed an opposite clinical behavior (i.e. 
tumor progression) compared to their other metastasis sites 
(lymph nodes, lung, and bone marrow) (15).

Conclusion
PSMA-PET is a molecular imaging modality that has 
changed the diagnosis and treatment of prostate cancer. Its 
increasing and widespread use in prostate cancer has shed 
light on its potential utility in diagnosing and managing 
other malignancies, such as RCC and colorectal cancer; sev-
eral studies investigating its role in alternate diseases have 
already suggested this. Future large-scale prospective stud-
ies are needed to investigate the use of PSMA-PET in RCC. 
While no imaging modality, including PSMA-PET, is with-
out limitations, additional modes of imaging could allow for 
more effective diagnosis, management, and surveillance of 
RCC patients going forward. 
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