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Case reports

Benign Glomus Tumor of the Urinary Bladder:
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Abstract
Introduction: Glomus tumors (GT) are sporadic mesenchymal neoplasms found in adults, comprising less than 2% of soft tissue 
tumors. GT originates from glomocytes, which are modified vascular smooth muscle cells located in the walls of specialized 
structures of the glomus body—a neuromyoarterial plexus in the dermis of the skin that typically plays a role in thermoregulation. 
Most GTs are benign, though some cases exhibiting atypical or malignant behavior have been documented. GT usually occurs in 
the skin and superficial soft tissues, primarily in the extremities, especially beneath the nail bed, and rarely affects internal organs; 
however, those organs lack glomus bodies. The occurrence of GT in the urinary bladder, which does not contain glomus bodies, 
is an infrequent occurrence and has been reported sporadically. The gene implicated in the pathogenesis of bladder GT  is the 
glomulin gene (GLMN), situated on chromosome arm 1p21-22. Multiple subungual granular tumors (GTs) have been reported in 
neurofibromatosis type 1, originating from a mutation in the NF1 gene. 
The first case of benign GT of the urinary bladder was described by Tripodi SA et al. in 2013, while malignant GT of the urinary 
bladder was described by Shim HS et al. in 2005. Depending on the relative prominence of glomus cells, vascular structures, and 
smooth muscle, the  GTs are subcategorized: Solid histotype, Glomangioma, and Glomangiomyoma. 
In this study, we report a case of benign GT of the urinary bladder in a 63-year-old man presenting with recurrent hematuria of 
unknown etiology. The cystoscopy showed a polypoid lesion at the anterior wall of the urinary bladder. The transurethral resection 
was performed, and the lesion was easily removed. In the microscopic examination of the biopsy, the final pathological diagnosis 
was a benign glomus tumor of the urinary bladder – a solid histotype. After resection of GT, the patient was followed according 
to standard follow-up protocol for patients with bladder tumors. One year after resection, the patient was in good health, with no 
recurrence or metastasis, demonstrating the successful treatment and follow-up of this rare case. 
Conclusions: GTs arising in the bladder are extremely rare. It is challenging to diagnose bladder GTs based on their clinical features. 
The gold standard method for diagnosing GT is histopathological examination and immunohistochemical analysis. Transurethral 
resection is the most common treatment used for benign or atypical bladder GT. However, it should also be considered in the 
differential diagnosis for Bladder neoplasms.
Keywords: Glomus tumors, Urinary bladder, Glomangioma, Glomangiomyoma.
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Introduction

GTs represent about 2 % of soft tissue tumors, which occur 
in both sexes with equal frequency, between 40 - 85 years. 
[1, 2, 3, 4] Most of the GTs are benign, but some atypical/
malignant cases have been reported. [3, 4, 5, 6, 7, 8] GTs most 
often occur in the extremities, typically in the subungual 
region of the fingers, where glomus bodies are abundant, 
specialized structures engaged in thermoregulation. 
Approximately 10% of these GTs are multiple. [2, 3, 9, 10, 
11, 12]
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Figure 1. Nests of monomorphic cells , with bland
nuclei and eosinophilic cytoplasm

 GTs are rare in the internal organs because those 
organs usually do not have glomus bodies. GT is 
described in different organs as the urinary (kidney, pelvis, 
bladder, urethra) [3, 4, 9 – 16] and the prostate [17]. The 
reproductive organs (uterine cervix, ovary, testis) [18], the 
digestive (esophagus, stomach, intestine, liver) [19, 20], the 
cardiovascular (heart, carotid artery) [21], the endocrine 
glands (thyroid, breast) [22], the nervous system (sciatic 
nerve) [2, 6], the mesentery. [23] 

The bladder is an unusual location for a glomus tumor, 
as neither glomus bodies nor ectopic glomus cells have ever 
been described in the bladder. [3, 4, 5, 8, 9]     

The first case of benign glomus tumor of the urinary 
bladder was described by Tripodi et al. in 2013. [3, 7, 9] 

Depending on the relative prominence of glomus 
cells, vascular structures, and smooth muscle, GTs 
are subcategorized: solid histotype (75 % of cases), 
Glomangioma, and glomangiomyoma. [3, 6, 7]  

Morphologically, benign solid GT of the urinary 
bladder is composed of glomus cells (neuromyo-arterial 
cells), blood vessels, modified vascular smooth muscle cells 
present in the walls, and some myxoid and hyalinized areas 
of the stroma. Tumor cells clustered around thin, branching, 
and dilated vessels. [2, 3, 7, 9] 

The gene involved in the pathogenesis of GT of the 
urinary bladder is the globulin gene (GLMN), located on 
the short arm of chromosome 1 at 1p21-22. This gene has a 
secondary truncating mutation.[3] 

 Shim HS has previously described the first case of 
a malignant glomus tumor of the urinary bladder.[4] The 
malignant GT presents with large dimensions, cytologic 
atypia, a high mitotic rate, necrosis, and infiltration of the 
muscle. The patient died 2 months later from multiple 
pulmonary metastases.[4] 

Grade of malignancy GT was determined using the 
criteria, including marked nuclear pleomorphism, mitotic 
activity, or the presence of atypical mitotic figures. [24]

Report of Case 

Herein, we report a case of benign glomus tumor of the 
urinary bladder, diagnosed in a 63-year-old male smoker 
with recurrent haematuria of unknown etiology. The patient 
suffered from arterial hypertension. He did not report 
any urinary symptoms. Physical examination showed 
no abnormal findings. Blood cell counts and results of 
biochemical tests were within the reference range. A 
urinalysis displayed haematuria. The bladder ultrasound 
showed an avascular and homogeneous isoechoic polypoid 
mass with a maximum diameter of 12 mm at the anterior 
wall of the urinary bladder.

An endoscopic examination of the bladder showed a 
polypoid lesion with a smooth surface located in the anterior 
wall of the bladder. A transurethral resection was performed, 
and the lesion was easily removed. The surgical specimen 
consisted of 3 firm-to-hard, whitish fragments ranging from 
5 - 7 mm. In the microscopic examination of the biopsy, 

the pathological diagnosis is Benign Glomus Tumor of the 
Bladder - solid histotype. 

After the resection of the tumor, our patient was 
followed according to standard follow-up protocol for 
patients with bladder tumors. One year after resection of 
GT, the patient was in good health without recurrence or 
metastasis. 

Pathologic Findings

Microscopic examination at low power showed a well-
circumscribed, not encapsulated, neoplasm covered by a 
thin layer of normal urothelium with some von Brun nests. 
Some areas presented an organoid or epithelioid pattern 
characterized by nests of neoplastic cells. The neoplastic 
cells had a monotonous appearance, lacking well-defined cell 
borders, and exhibited abundant light eosinophilic cytoplasm 
and round to oval, bland nuclei without nucleoli. Atypia, 
mitoses, intravascular growth, and necrosis were absent. 
(Figure 1). In other areas, tumor cells clustered around 
thin, branching, and dilated vessels (Figure 2). The stroma 
presented myxoid areas and hyalinized areas (Figure 2). 

Immunohistochemically, the neoplastic glomus cells 
were negative for CK 20, CK AE1/AE3, and p63, whereas 
these markers extensively stained superficial urothelium 
and von Brun nests. In contrast, the same neoplastic cells 
strongly expressed Smooth Muscle α-Actin (Figure 3) 
and vimentine. Marker CD34 is expressed in capillary 
endothelial cells and lightly expressed in glomus cells of 
myxoid areas (Figure 4). Type IV collagen stained the cell 
membrane of individual glomus cells, showing a ‘‘chicken-
wire’’ network of matrix present between these cells (Figure 
5). The proliferation index with Monoclonal Antibody 
MIB-1 for the nuclear antigen Ki - 67 was less than 5 % 
(Figure 6). Other markers, such as desmin, synaptophysin, 
chromogranin, and S-100 protein, did not stain the neoplastic 
cells of GT.  
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Figure 1. Nests of monomorphic cells , with bland 
nuclei and eosinophilic cytoplasm 

Figure 2. The tumor stroma presented myxoid, and 
hyalinized areas, covered urothelium with 

some von Brun nests. 
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Discussion 

The GTs are uncommon perivascular neoplasms of soft 
tissues and in some internal organs. GTs originate from 
glomus cells (neuromyoarterial cells) of the normal glomus 
apparatus present in the reticular dermis, which presents a 
mixture of glomus cells, blood vessels, and smooth muscle 
cells. GTs can also occasionally affect deep soft tissue or 
the internal organs, where normal glomus bodies are sparse 
or even absent. GT in internal organs has been reported in 
the stomach, intestine, genitourinary,  colon, mediastinum, 
rectum, mesentery, liver, etc. GT is infrequently in the 
urinary bladder. [2, 3, 4, 7, 9]      

Based on histopathological examination, GTs are 
classified into typical and atypical types. An atypical 
glomus tumor (GT) includes entities such as symplastic 
glomus tumors with uncertain malignant potential and 
malignant glomus tumors. Symplastic glomus tumors are 
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examination of the biopsy, the pathological diagnosis is Benign Glomus Tumor of the Bladder - solid 

histotype.  

After the resection of the tumor, our patient was followed according to standard follow-up protocol for 

patients with bladder tumors. One year after resection of GT, the patient was in good health without 

recurrence or metastasis.  

 
Pathologic Findings 
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by a thin layer of normal urothelium with some von Brun nests. Some areas presented an organoid or 

epithelioid pattern characterized by nests of neoplastic cells. The neoplastic cells had a monotonous 

appearance, lacking well-defined cell borders, and exhibited abundant light eosinophilic cytoplasm and 

round to oval, bland nuclei without nucleoli. Atypia, mitoses, intravascular growth, and necrosis were absent. 

(Figure 1). In other areas, tumor cells clustered around thin, branching, and dilated vessels (Figure 2). The 

stroma presented myxoid areas and hyalinized areas (Figure 2).  

Immunohistochemically, the neoplastic glomus cells were negative for CK 20, CK AE1/AE3, and p63, 

whereas these markers extensively stained superficial urothelium and von Brun nests. In contrast, the same 

neoplastic cells strongly expressed Smooth Muscle α-Actin (Figure 3) and vimentine. Marker CD34 is 

expressed in capillary endothelial cells and lightly expressed in glomus cells of myxoid areas (Figure 4). 

Type IV collagen stained the cell membrane of individual glomus cells, showing a ‘‘chicken-wire’’ network 

of matrix present between these cells (Figure 5). The proliferation index with Monoclonal Antibody MIB-1 

for the nuclear antigen Ki - 67 was less than 5 % (Figure 6). Other markers, such as desmin, synaptophysin, 

chromogranin, and S-100 protein, did not stain the neoplastic cells of GT.   

 

   
 

Figure 1. Nests of monomorphic cells , with bland 
nuclei and eosinophilic cytoplasm 

Figure 2. The tumor stroma presented myxoid, and 
hyalinized areas, covered urothelium with 

some von Brun nests. 
 

Figure 2. The tumor stroma presented myxoid, and 
hyalinized areas, covered urothelium with

some von Brun nests.

Figure 5. Collagen type IV positive in the cell membrane of 
neoplastic glomus cells.

Figure 6. Ki-67 staining positive less 5 % of cells.
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benign neoplasms showing striking nuclear pleomorphism 
in the absence of other malignant criteria. [8, 10] Depending 
on the relative prominence of glomus cells, vascular 
structures, and smooth muscle and spindle cells, the GTs 
are subcategorized into solid glomus tumor of the bladder 
(75% of cases), Glomangioma, and glomangiomyoma. [1, 
2, 3, 13]  

Benign GT in the urinary bladder arises secondary to 
truncating mutations of the globulin gene (GLMN) located 
on chromosome arm 1p21-22. [3] The glomulin is a normal 
protein of vascular smooth muscle during embryogenesis. 
In the cases of GT, the GLMN gene has a somatic mutation. 
Multiple subungual glomus tumors have been reported in 
neurofibromatosis type 1 (gene NF1). [13] 

Microscopic examination of our case showed a well-
circumscribed, not encapsulated neoplasm covered by 
a thin layer of normal urothelium with some von Brunn 
nests. Some areas presented an organoid or epithelioid 
pattern, characterized by nests of neoplastic cells with a 
monotonous appearance, lacking well-defined cell borders, 
and exhibiting abundant light eosinophilic cytoplasm. 
The nuclei were also devoid of nucleoli. Atypia, mitoses, 
intravascular growth, and necrosis were absent. In other 
areas, tumor cells clustered around dilated vessels. The 
stroma presented some myxoid and hyalinized areas.  

In the immunohistochemical analysis of our case, the 
glomus cells did not express CK 20, CK AE1/AE3, and 
p63, but the neoplastic cells stained strongly positive for 
α-Actin Smooth Muscle and Vimentin. CD34 was positive 
in the capillary endothelial cells and was lightly expressed 
in glomus cells in myxoid areas. Finally, type IV collagen, 
a constituent of the basal lamina, characteristically outlines 
cells or small groups of cells, showing a “chicken-wire” 
network of matrix present between the cells. 

The proliferation index with monoclonal antibody 
MIB-1 for the nuclear antigen Ki-67 was < 5 %; GTs were 
thought to represent hyperplasia or overgrowth of the glomus 
body; later, they were considered neoplastic growths or 
tumor-like, mesodermal developmental disorders. To date, 
there is agreement that they arise from glomus cells, as they 
demonstrate intense positive staining for α-Actin Smooth 
Muscle and Vimentin and negative for desmin. [2, 3, 5, 7, 
10]  

The biological behavior of the GT is benign. It is 
essential to differentiate this entity from malignant glomus 
tumor, which has metastatic potential, and from other 
bladder neoplasms. [9, 10] 

The nested cell areas of our case of GT suggested a 
differential diagnosis with Glomangioma, glomangiomyoma, 
inverted papilloma, papillary urothelial neoplasm of low 
malignant potential, and low-grade urothelial carcinoma. 
[2, 5, 8]

Solid GTs are composed of solid sheets of glomus 
cells interrupted by vessels of varying size. In contrast, 
glomangiomas are less well-circumscribed and are 
composed of hemangioma-like vascular structures with 
small clusters of glomus cells in their wall. [3, 5, 7, 10] 

Glomangioma (glomuvenous malformation) is 
characterized by a somewhat poorly circumscribed 
proliferation of hemangioma-like vascular structures, 
associated with solid nests of epithelioid cells, with 
eosinophilic cytoplasm and enlarged, conspicuous nuclei 
with vesicular chromatin, variable cytologic atypia 
(symplastic change), and focal myxoid stroma. Mutations 
of the glomulin gene located on chromosome 1p22-1 are 
the primary gene responsible for this variant of GTs. [5, 24]    

Likewise, Glomangioma resembles those solid GT and 
Glomangioma. However, there is 

a gradual transition from round to oval glomus cells to 
elongated mature smooth muscle cells. [3]

Glomangiomyoma is a rare type of GT that occurs in 
the urinary bladder. Glomangiomyoma presents 

a gradual merging of glomus cells into the smooth 
muscle cells and blood vessels. Microscopic examination 
showed nests and sheets of spindle cells resembling smooth 
muscle were observed. These tumor cells are located 
around the blood vessels and exhibit strong cytoplasmic 
positivity for Smooth Muscle α-Actin but are negative for 
cytokeratins, CD34, desmin, synaptophysin, chromogranin, 
and S-100 protein. The index of cell proliferation, Ki-67, is 
approximately 5%. [3, 5, 8]

On the other hand, Folpe et al., based on a study of 
52 cases, suggested criteria and subclassified atypical GT 
into malignant GT (glomangiosarcoma), GT of uncertain 
malignant potential (GLUMP), symplastic GT, and 
glomangiomatosis. They established the criteria based 
on the fact that metastatic lesions were observed in 38% 
of tumors, fulfilling the criteria for malignant GT tumors, 
while metastasis was not observed in others. [5, 13, 24] 

The differential diagnosis also included 
hemangiopericytomas. Our article showed a 
hemangiopericytoma vascular pattern. However, in the 
benign GT, the cells stained strongly upbeat for Smooth 
Muscle α-Actin and slightly positive for CD34 in cells into 
myxoid areas, in contrast with hemangiopericytomas, the 
oval and spindle cells of which are strongly positive for 
CD34 but negative for Smooth Muscle α-Actin. [3, 7, 9, 11] 

The presence of monomorphic cells with central 
nuclei, light eosinophilic cytoplasm, and an occasional 
organoid growth pattern can also suggest carcinoid tumors 
or paragangliomas. However, the absence of staining for 
neuroendocrine markers (chromogranin or synaptophysin), 
as well as S-100 protein, ruled out these entities. Furthermore, 
the benign GT stained negative for desmin and caldesmon, 
excluding epithelioid leiomyoma and myopericytoma. [3, 7, 
9, 11] 

After reviewing the literature on the clinical features of 
these patients, the following conclusions were made: 
a.	 Bladder GT can occur in both sexes with equal 

frequency; 
b.	 Bladder GT mainly occurs in elderly subjects, with an 

age range from 40 to 85 years; 
c.	 Bladder GT patients presented with hematuria or were 

asymptomatic; 
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d.	 Bladder GT patients usually exhibited no history of 
bladder tumors; 

e.	 The size and location of bladder GT were flexible (the 
size ranged from 3 to 65 mm diameter, and the location 
could be anterior, lateral, or posterolateral in the wall of 
the urinary bladder); 

f.	 50 % of cases of GT are benign, 30 % atypical, and 20 
% are malignant; 

g.	 Transurethral resection is the most common treatment 
used for benign or typical bladder tumors, whereas 
comprehensive treatment for malignant bladder tumors 
can be performed according to the patient’s condition. 
Although these findings are meaningful, no specific 
clinical feature was noted. 

h.	 Pathological and immunohistochemical examinations 
are the standard methods used in the diagnosis of benign 
glomerular tumors (GT) of the urinary bladder. [2 - 24]
Malignant glomus tumors are sporadic. Criteria for 

malignancy include high nuclear grade and mitotic activity, 
as well as atypical mitotic figures. Glomus tumors that do 
not fulfill the criteria for malignancy but that

have at least one atypical feature other than 
pleomorphism (large size, deep location, without atypia or 
mitotic activity) should be diagnosed as glomus tumors of 
uncertain malignant potential. [3, 13]

All these factors, together with the lack of data from 
the literature, prompted us to recommend a close follow-up. 
The post-surgical recurrence rate of GT is approximately 
10 %, and malignant transformation after recurrence or 
dedifferentiation, although exceptional, has been described. 
[2, 3, 6]

Conclusions:  

GTs arising in the bladder are extremely rare. It is challenging 
to diagnose bladder GTs based on their clinical features. The 
gold standard method for diagnosing GT is histopathology 
and immunohistochemical examination. Transurethral 
resection is the most common treatment used for benign or 
atypical bladder GT. However, it should also be considered 
in the differential diagnosis of bladder neoplasms.
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