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A B S T R A C T   

Glomus tumors are rare mesenchymal neoplasms of the subcutaneous tissue, most frequently found in the distal 
extremities. They are typically benign, but malignant glomus tumors have been described in the literature. Here 
we present a patient found to have a unilateral renal mass with pathology displaying a primary renal glomus 
tumor with malignant features. Review of the literature reveals only three cases of malignant glomus tumors and 
five glomus tumors with malignant potential. As such, previous initial presentations, current criteria for glomus 
tumor malignancy, and previous treatment outcomes of these cases were reviewed.   

1. Introduction 

Glomus tumors are rare mesenchymal neoplasms that make up less 
than 2% of all soft tissue tumors and are most often seen in young 
adults.1 They resemble modified smooth muscle cells of the normal 
glomus body, and as such, are typically found at sites with abundant 
glomus bodies including the skin and soft tissues.2 Visceral organs are 
especially infrequent sites for glomus tumor growth, as glomus bodies 
are not typically present in these tissues. Most glomus tumors are 
benign, with just 1% of reported cases meeting criteria for malignancy.1 

Assessment of the current literature reveals only eight cases of primary 
renal glomus tumors with any malignant characteristics.3–9 In this 
report, we discuss the case of a renal mass that was pathologically 
identified as a glomus tumor with malignant features. 

2. Case presentation 

A 69-year-old female presented to a community hospital for evalu
ation following routine lab work notable for elevated liver function tests. 
Ultrasound incidentally identified a nearly 8 cm, mildly vascular, het
erogeneous mass in the mid-lower pole of the right kidney. MRI of the 
abdomen without contrast showed a solid enhancing right lower pole 
mass measuring 7.8 x 7.0 x 5.6 cm with areas of necrosis (Fig. 1). CT of 
the chest was also ordered to complete the workup, which was negative 
for any metastatic disease. The patient subsequently underwent right 
robot-assisted radical nephrectomy without any notable intraoperative 
complications. The patient was discharged on postoperative day one 

following an uneventful hospitalization. 
Pathologic review showed a nodular tumor composed of expanded 

nests to solid sheets of cells with clear cytoplasm and accentuated 
cytoplasmic membranes. The nuclei were generally round and uniform 
with some smaller cells with conspicuous atypia and greatly increased 
mitotic activity (up to 30 mitoses per 10 HPF). Prominent blood vessels 
were present, surrounding and embedded within nests of tumor cells. 
Areas of myxoid and fibrotic background were also present (Fig. 2). The 
immunohistochemical panel revealed the tumor cells were positive for 
SMA, calponin, desmin, vimentin, and cyclin D1. There was weak focal 
staining for synaptophysin and CD10. All remaining stains were nega
tive. Given the histologic features, SMA expression, and other exclu
sionary stains, our pathology colleagues reported this to be most 
consistent with a diagnosis of glomus tumor with malignant features. 

The patient most recently completed a 21-month postoperative 
follow up visit. She is now over two years out from initial presentation 
and is in good health at this time. All follow-up MRIs have shown no 
concern for local recurrence or metastatic disease. 

3. Discussion 

There is an exceptionally limited number of primary renal glomus 
tumor cases. Our review of the literature yielded approximately 30 total 
cases, only eight of which displayed any malignant features. Initial 
presentation of primary renal glomus tumors appears to vary signifi
cantly. Glomus tumors are most often diagnosed incidentally during 
imaging obtained for other reasons.4 Reports note microscopic 
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hematuria,6–8 gross hematuria and flank pain,3 and metastatic sources of 
pain5 as reasons for initial patient presentation. There does not appear to 
be a difference in presenting symptoms for benign tumors compared to 
tumors with malignant features.10 

There are no established radiological features of renal glomus tu
mors, given they present as heterogeneous, nonspecific enhancing le
sions. No cases have undergone preoperative biopsy, so diagnosis has 
been made post-operatively with histological and immunochemical 
analysis. This typically shows modified perivascular smooth muscle cells 
arranged in sheets and nests.1 In accordance with guidelines for man
agement of renal masses, treatment of these lesions is contingent on size, 
consisting primarily of partial7,8 or total nephrectomy,3,4,6 both of which 
have been shown to be successful. 

As previously mentioned, there are only eight reported cases of pri
mary renal glomus tumors harboring malignant features. Of these cases, 
three were labeled as malignant,3–5 while five were described as having 
uncertain malignant potential.3,6–9 When diagnosing glomus tumors, 
Folpe and colleagues originally suggested that the term “malignant 
glomus tumor” should be reserved for “lesions with a marked risk of 
metastasis.” As such, this requires meeting at least one of the following 
parameters: size >2 cm, deep location, atypical mitotic figures, or 
moderate to high-grade nuclear atypia, and 5 or more mitoses per 50 
HPFs.11 

Malignancy criteria of glomus tumors was later revised in the 2013 
WHO Classification of Tumors of Soft Tissue and Bone, where it was 
decided that marked nuclear atypia or atypical mitotic figures satisfied 
requirements for malignancy, while size and location features would 
only meet requirements for “tumor of uncertain malignant potential.”12 

The glomus tumor of our patient met several of these criteria: conspic
uous atypia and greatly increased mitotic activity (30 per 10 HPF), large 
size (8.9 x 6.0 x 5.5 cm) and deep location. 

Due to the scarce number of cases, there are no established criteria 
for defining glomus tumors of the kidney as malignant. Some reports 
have suggested that metastasis should be considered the only defining 
feature of malignancy.10 Likewise, other sources have emphasized that 
despite meeting the size, depth, and mitotic activity criteria for a ma
lignant glomus tumor of the skin and soft tissue, there is inadequate data 
on primary renal glomus tumors and therefore diagnosis of malignant 
glomus tumor should be cautioned.6,13 As such, without coexisting 
metastasis, diagnosis of glomus tumor with uncertain malignant po
tential may be favored in this case. However, there is one case of a 
glomus tumor with extensive metastasis labeled as a tumor with un
certain malignant potential.8 The authors elected to make this specific 
diagnosis secondary to a lack of atypical mitotic features, 1 mitosis per 
50 HPF, and successful clinical response to temozolomide treatment, 
noting disease stability 18 months later. 

Considering the limited data, renal glomus tumor diagnosis with any 
concern for possible malignancy warrants close postoperative follow-up. 
Our patient is currently two years post-op and has remained otherwise 
healthy with normal follow-up imaging. There are currently no case 
reports of glomus tumors with uncertain malignant potential that 
include postoperative follow up greater than two years. 

4. Conclusion 

To our knowledge, this case is consistent with the longest follow-up 
of a renal glomus tumor with uncertain malignant potential, following 
radical nephrectomy. Given this uneventful postoperative course, lack of 
disease recurrence, and no metastasis, we conclude that glomus tumor 
“harboring malignant potential” is likely the most appropriate diagnosis 
in this case. 
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Fig. 1. Abdominal MRI: MRI Abdomen without contrast showing a solid 
enhancing right lower pole mass measuring 7.8 x 7.0 x 5.6 cm. 

Fig. 2. Glomus Tumor: High power microscopy revealed pathology consistent 
with typical glomus tumor. 
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