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a b s t r a c t 

In renal cell carcinoma (RCC), metastasis to subcutaneous soft tissues is rare, with only a 

small number of cases reported to date, especially those based on ultrasound findings. This 

case report presents the ultrasound findings of an 81-year-old Chinese man who developed 

RCC presenting as subcutaneous soft-tissue metastasis 15 years after curative nephrectomy. 

We suggest that ultrasound-guided puncture biopsy should be considered when such sus- 

picious lesions are found. 

© 2022 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 

Renal cell carcinoma (RCC) is the most common malignant tu-
mor of the kidney and can metastasize to any part of the body
[1] . However, metastasis of RCC to subcutaneous soft tissue is
extremely rare and is usually detected in a few case reports
[2–4] . We report a case of metastatic RCC in the subcutaneous
soft tissue of the right arm that developed 15 years after cura-
tive nephrectomy. 

Case report 

An 81-year-old Chinese man was admitted to our depart-
ment for a nodule in his right arm, without accompanying
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symptoms that had persisted for 3 months. He was diagnosed
with renal clear cell carcinoma 15 years prior and underwent
surgical resection of the right kidney. A positron emission
tomography-computed tomography (PET-CT) scan showed a
right-arm lesion and multiple lung lesions due to abnormal
18F-FDG uptake ( Fig. 1 ). Superficial ultrasonography of the
right arm revealed a solid hypo-echoic nodule approximately
17 mm × 9 mm in size with an oval shape, smooth edges, and a
well-defined boundary in the subcutaneous fat ( Fig. 2 A). Color
Doppler flow imaging revealed rich blood flow in the nodule
( Fig. 2 B). The patient underwent ultrasound-guided puncture
biopsy of the solid masses in the right arm. Pathological re-
sults, morphology, immunohistochemical results, and clini-
cal history supported the metastasis of renal clear cell carci-
noma ( Fig. 3 ). Biopsy results of the lung lesions suggested lung
adenocarcinoma. The patient subsequently received targeted
therapy with icotinib . 
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Fig. 1 – (A). The maximum intensity projection (MIP) image of the patient who had undergone post-right nephrectomy shows 
abnormal sites of uptake in a right arm lesion (target spot) and multiple lung nodules (red arrowheads). (B) The lesion in the 
subcutaneous soft tissue of right arm is noted as a low-density nodule on CT (C) with abnormal uptake on 18F-FDG PET-CT. 

Fig. 2 – (A) Superficial ultrasound of the right arm shows an 

oval, hypo-echoic nodule with well-defined margins and no 

shadowing in the subcutaneous fat. (B) Extensive 
vascularity is noted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

RCC is prone to early metastasis with approximately 33% of
patients having metastatic lesions [ 5 ,6 ]. RCC usually metasta-
sizes to the lungs, bones, liver, and brain [ 7 ,8 ]. However, RCC
can also metastasize to some atypical sites, such as the skele-
tal muscle [9] , skin [10] , and pancreas [11] . 

Herein, we presented a rare case of RCC that had metasta-
sized to the subcutaneous soft tissue of the right arm with no
clinical signs. On gray-scale ultrasonography, the lesion pre-
sented as a hypoechoic nodule with well-defined margins. It
presented abundant blood flow signals on color Doppler ul-
trasound. These finding are consistent with previous reports
[ 9 ,12 ,13 ]. 

A hypoechoic mass with well-defined margins is a man-
ifestation of most benign tumors on grayscale ultrasonogra-
phy. Thus, the above findings were not specific to metastatic
RCC lesions. This makes it challenging to differentiate this un-
common metastasis from primary soft tissue tumors. Most
clear cell carcinomas are inherently hypervascular, and clear
cell RCC has a high mean microvessel density of 653.6 mm 

2

[14] . Therefore, the abundant blood flow signals in RCC metas-
tases are worthy of attention. 

RCC can recur at any time after nephrectomy. The time
interval from the diagnosis of the primary tumor to the
detection of RCC metastasis varies from several months
to decades [15] . When evaluating these lesions, the pa-
tient’s history should be combined with the ultrasound find-
ings, which is very important to diagnose metastatic RCC
lesions. 
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Fig. 3 – Renal clear cell carcinoma metastasis to the right arm. (A, B) Metastatic clear cell RCC (hematoxylin-eosin, original 
magnification 10 × & 40 ×). (C) The neoplastic cells show strong nuclear staining with PAX-8 (immunohistochemistry, 
original magnification 40 ×). (D) Diffuse and strong cell cytoplasm staining for vimentin is observed in the neoplastic cells. 
Positive cells display brownish yellow granules on the surface, cytoplasm, and intercalated disks (immunohistochemistry, 
original magnification 40 ×). (E, F) The neoplastic cells show strong membranous staining with CA- Ⅸ and CD10 
(immunohistochemistry, original magnification 40 ×). 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

High-resolution ultrasound has significant advantages for the
diagnosis of superficial lesions. Ultrasound-guided biopsy can
help make a definite diagnosis. We suggest that newly dis-
covered subcutaneous soft tissue lesions should be closely
followed-up by ultrasound for patients with a history of malig-
nant tumors, and ultrasound-guided puncture biopsy should
be performed in a timely manner. 

Patient consent 

Consent has been obtained to publish the details, information
and imaging of the case detailed in the article “Ultrasound
findings of subcutaneous soft tissue metastasis of renal cell
carcinoma: A case report.”

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.radcr.2022.09.055 .
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