Glomus Tumor: a Clinical and Histopathologic
Analysis of 17 Cases

So-Hyung Kim, M.D., Ho-Seok Suh, M.D*., Jee-Ho Choi, M.D.,,
Kyung-Jeh Sung, M.D., Kee-Chan Moon, M.D., Jai-Kyoung Koh, M.D.

Department of Dermatology, Asan Medical Center, College of Medicine,
University of Ulsan, Seoul,
Department of Dermatology, Ulsan University Hospital*, Ulsan, Korea

Background : Glomus tumor is a benign neoplasm derived from the normal glomus body. This
tumor includes the following types; solitary, multiple, proliferating, and acral arteriove-
nous. Histologically, it was subdivided into solid type, glomangioma, and glomangiomyoma. Its
malignant counterpart - glomangiosarcoma - was reported.

Objectives : The purposes of this study were aimed to evaluate the clinical and pathologic pre-
sentations of glomus tumor.

Methods : A total of 17 patients who have been diagnosed with glomus tumor by
histopathologic examination were reviewed.

Results : Male patients were ten and female patients were seven. The age of the onset of glo-
mus tumor varied from birth to 61 years. The location of tumors were as follows: arm (7 cas-
es), finger (6 cases), back (2 cases), leg (1 case), foot (1 case). The digit was the most common
site for female patients. Clinical manifestations showed solitary bluish papule (6 cases),
subcutaneous nodule (5 cases), nail discoloration (3 cases), nail dystrophy (1 case), bluish plaque
(1 case). One patient had no specific lesion but tenderness. The most characteristic symptom
was pain in 15 (88.2%) of the 17 patients, and the other two patients had no symptom. Two
asymptomatic lesions were located on the forearm and histopathologically showed glomangioma.
Histopathologically, 13 (76.5%) of the 17 patients classified as solid type, and 4 (23.5%) the
glomangioma variety.

Conclusion : Glomus tumors were most commonly seen as a painful nodule on the upper ex-
tremity and especially female patients showed predilection for subungual location. We speculate
that multiple, mild symptomatic lesions might be a tendency to be glomangioma.

{(Ann Dermatol 12(2) 95~101, 2000).
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Glomus tumor is a benign neoplasm of neu-
romyo-arterial glomus composed of vascular channels
surrounded by proliferating glomus cells and nerve
fibers. This tumor is relatively uncommon and it
can occur at any age and at any anatomical site,
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with a predilection for the subungual region, but
multiple tumors are ten times more frequent in
children than in adults. This tumor can be divided
as the following types : solitary, multiple, proliferat-
ing and acral arteriovenous type. Multiple glomus tu-
mors are subdivided into disseminated, regional,
congenital plaque-like type’. The common clinical
presentation is usually a painful, tender nodule.

There is a wide variation in histological appear-
ance, with three main types being described : solid
form, glomangioma, glomangiomyoma'’.

In this study, we aimed to observe the clinical
and pathologic features of glomus tumors and to
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detect the correlation of clinical and pathologic
features.

MATERIALS AND METHODS

We reviewed the seventeen hospital charts and
twenty-one biopsy slides of the seventeen patients
with glomus tumor. Only the cases proven by
histopathological ~ evaluations were included
among the patients who visited our department
from January 1991 to February 1999, and one case
from Ulsan University Hospital. Clinical evalua-

Fig. 1. Various clinical features of
glomus tumors. The most common
clinical feature was a solitary slightly
bluish dermal nodule (A) and a soli-
tary purplish dome shaped papule (B).
(C) Persistent nail discoloration on
the right third finger. (D) Unusual
feature of several bluish plaques on
the back. (E) Three asymptomatic
bluish papules on the forearm.

tions were performed regarding the age, sex, age of
onset, sites, associated symptoms and clinical
manifestations. Histopathologically, we classified
the subtypes according to proportion of glomus
cells, blood vessels, and smooth muscle into solid glo-
mus tumor (glomus tumor proper), glomangioma
and glomangiomyoma.

RESULTS

Clinical Features
1. Among the 17 patients, 10 patients were male
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Fig. 2. Variable histopathologic pattern of glomus tumors. (A) Common form of glomus tumor showing well-circum-
scribed lesion and consisted of solid sheets of glomus cells interrupted by vessels of varying sizes (H&E, x40). (B)
Round regular shape cells with pale eosinophilic cytoplasm and central round nuclei (H&E, % 400). (C) Less frequent

finding of myxoid change in stroma (H&E, x 100).

Fig. 3. Glomangioma. (A) Numerous dilated thin walled vascular spaces surrounded by one or a few layers of glomus
cells (H&E, % 40). (B) Single layer of glomus cells surrounding vascular space (H&E, x400).

and 7 patients were female (M:F=1:0.7).

2. The age of the onset of glomus tumor varied
from birth to 61 years. The mean age of onset was 29
years, and the mean ages of the male and female
groups were 32.6 years and 23.9 years, respectively.

3. The tumors were located at various sites of
the body. The lesions were distributed as follows: fin-
ger, 6 cases (subungual, 4 cases; volar aspect of the
distal phalanx, 1 case; periungual, 1 case), upper
arm (4 cases), forearm (3 cases), back (2 cases),

leg (1 case), foot (1 case). There was a difference be-
tween sex and the anatomical site of the tumor. In
male patients only one of 10 tumors were found in
the digits, while in female patients, 5 of the 7 tumors
were located in the digits. While 7 of the 10 tumors
were located on the arm in male patients, no female
patients had the lesion on the arm.

4. Clinically, solitary bluish papule was the most
common feature (Fig. 1A, B) and found in 6 patients
of this study. In 5 patients, the lesion was a subcu-
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Table 1. Summary of Cases of Glomus Tumors
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Clinical

Case Sex/Age Onset Site Symptom manifestation Pathologic type Treatment
) . Solid with .
1 F20y 18y Lt. thumb, subungual Pain & tenderness  Nail dystrophy . Excision
myxoid stroma
*2 Fllly 13y Rt. lateral foot Tenderness Sub;zgirll:ous Solid Excision
3 M/30y 29y Lt. upperarm Tenderness Bluish papule Solid Excision
**4  M/[26y 21y Rt. forearm No Three papules ~ Glomangioma  Excision
5 F/56y 46y Lt. leg Tenderness Subcutaneous Solid Excision
nodule
6 M/25y 22y  Rt.3rdsubungual  Pain & tenderness , Nail , Solid Excision
pigmentation
7T M/5ly 31y L. forearm No Subcutaneous Glomangioma No
nodule
8 Ff25y 17y Rt 5thsubungual  Intermittent pain , Nail _ Sol?d with Excision
pigmentation  myxoid stroma
9 Flly 25y Rt 5thvolarside  Pain & tenderness Sub;;lsaurll:ous Solid Excision
*10  M/52y 47y Rt, shoulder Pain & tenderness Erytp};eprziaet ous Solid Excision
11 M/6ly 61y Lt. upperarm Pain & tenderness  Purple papule Solid Excision
12 Ff23y 18y  Lt. 2nd subungual  Pain & tenderness . Nail . Solid Excision
discolorarion
*13 M/54y 51y Back Tenderness Subcutaneous Solid Excision
nodule
14 F/50y 30y Lt thumb periungual Pain & tenderness  Bluish papule Solid Excision
15 M/65y 60y Lt. upperarm Pain & tendemess Nciesspiz:ﬁc Solid Excision
16  M/59y 44y Rt. forearm Intermittent pain ~ Purple papule =~ Glomangioma  Excision
, ) Several bluish ,
%17 M/19y At birth Back Mild tenderness plaques Glomangioma No

* Recurred lesion, ** Multiple lesions, y: years

taneous nodule and in 4 patients who had subungual
lesion, one (case 1) had longitudinal nail dystro-
phy and 3 patients showed discoloration on the
nail (Fig. 1C). One unusual feature of the tumor is
multiple bluish plaques on the back (case 17, Fig.
1D). One patient (case 15) had no specific skin le-
sion but had a tender point on the shoulder.

5. Among the 17 patients, 15 patients had a
solitary lesion (88.2%) and 2 male patients had
multiple lesions (11.8%). One patient {case 4, Fig.
1E) had three discrete papules on the forearm and
the other patient (case 17, Fig. 1D) had diffuse
plaque type lesions on the back.

6. The most characteristic symptom of the glomus

tumor was pain. In 12 of the patients (70.6%),
pain was the major symptom, which was commonly
described as excruciating and precipitated by pressure
and tactile stimulation of even minor degree on
the lesion in all cases, and two patients (case 8§,
16) complained of intermittent mild pain with
tenderness. One patient (case 17) complained of
mild tenderness, and two patients (case 4, 7) noted
no subjective symtom.

7. Fifteen patients were treated with simple exci-
sion, but 3 patients (20%) had a recurrence and
were reoperated on. Two patients (case 7, 17) refused
further treatment.
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Histopathologic Features

A review of histological examination of the 21
biopsy slides of the 17 patients of the glomus tumors
were performed. There was 13 glomus tumors clas-
sified as the solid type (76.5 %), and 4 as the
glomangioma variety (23.5 %). All 4 patients who
had glomangioma were male. There was no case of
glomangiomyoma and glomangiosarcoma in this
study.

The classic type glomus tumors were well-cir-
cumscribed and consisted of tight convolutes of
capillary-sized vessels surrounded by collars of glomus
cells (Fig. ZA). Most tumors were surrounded by a
capsule-like rim of compressed fibrous tissue. The glo-
mus cells had a round, regular shape with pale or
eosinophilic cytoplasm, and round or ovoid
punched-out central nuclei (Fig. 2B). In two cases,
the stroma was edematous and showed extensive
mixoid change (case 1 & 8, Fig. 2C). The alcian
blue staining showed positive in the myxoid area.
Very cellular glomus tumors resembled the adnexal
tumor, hidradenoma.

In glomangioma, there were less well circum-
scribed and numerous dilated, cavernous-like,
thin-walled vascular spaces surrounded by one or a
few layers of glomus cells (Fig. 3).

Immunohistochemical staining of 5 cases (three
classic glomus tumors and two glomangiomas)
were performed. Vimentin and smooth muscle
actin were identified in all 5 tumors, desmin was
negative (less than 10%).

Clinical and pathologic findings were summa-

rized in Table 1.
DISCUSSION

Glomus tumor was first described as a distinct
clinical entity by Wood* in 1812, and in 1924 the
histopathology was accurately described by Mas-
son’. It was a distinctive neoplasm composed of
the cells which resemble the modified smooth
muscle cells of the normal glomus body. Glomus
body is an arteriovenous shunt (Sucquet-Hoyer
canal) concerned with thermoregulation and dis-
tributed throughout the body but are most numerous
in the digits, palms and soles. Histologically they
consist of an afferent arteriole, an anastomotic
vessel, and a collecting venule'”.

Glomus tumors were uncommon tumors with an
estimated incidence of 1.6% in the five hundred

consecutive soft tissue tumors reported from the
Mayo clinic’. It was equally common in both sexes
(M:F=1:0.7, in our study), although there was a
striking female predominance (3:1) among pa-
tients with subungual lesionsl like the results of
this study. The majority of glomus tumors were di-
agnosed during adult life (20 to 40 years of age). In
this study, the mean age of onset was 29 years.
The lesions developed as small blue-red nodules
that were usually located in the deep dermis or
subcutis of the upper or lower extremity. The single
most common site was the subungual region of the
finger, but other common sites included the palm,
wrist, forearm, and foot. It is now recognized that the
tumor may also develop in sites where the normal
glomus body might be sparse or even absent. In
view of this, it is likely that some glomus tumors arise
from differentiation of pleuripotential mesenchy-
mal cells or ordinary smooth-muscle cells'?.

Most glomus tumors were solitary lesions, like
our results (88.2%). The remaining 11.8% of the pa-
tients had multiple lesions with discrete papules or
several plaques. In two previous large studies, inci-
dence of multiple lesions was estimated to be just un-
der 10% and it is similar to our result’. These reports
indicated certain differences between the solitary
and multiple forms. Multiple lesions occurred
more often during childhood with a slight male
predominance’, were rarely subungual, and less
likely to be painful or symptomatic"’. Histologically,
they were usually a poorly circumscribed tumor
which resembled cavernous hemangioma. Actually,
our two patients were male and the lesions started at
birth and 21 years of age, respectively, and one pa-
tient noted no symptom and the other complained of
just mild tenderness. A few patients with multiple
glomus tumors had been known to have a family his-
tory and associated anomaly®, although none of
our patients had. By Landthaler et al’, multiple
glomus tumors were classified as regional type
(nonfamilial), disseminated type (familial), con-
genital plaque-like type (nonfamilial). According
to this classification, it was possible that our pa-
tient (case 4) had regional type and the other patient
(case 17) had congenital plaque-like type.

The symptoms produced by glomus tumors were
quite characteristic and often well out of proportion
to the size of the neoplasm. The paroxism of pain
was the most common

complaint, and was elicited by changes in tem-
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perature (especially cold) or pressure. Although
the mechanism of the pain production had not
been fully elucidated, nerve fibers containing im-
munoreactive substance P within the glomus tu-
mors was identified recently’.

The glomus tumors showed a varying proportion of
glomus cells, vascular structures, and smooth muscle
tissues. According to the relative proportions,
they have been divided into three groups: glomus tu-
mor proper, glomangioma, glomangiomyoma'.
Unlike classic glomus tumor, glomangioma is usually
the type encountered in patients with multiple or fa-
milial lesions. By Einzinger and Weiss1, the pro-
portion of each subtype was glomus tumor proper
73%, glomangioma 19%, and glomangiomyoma
8%. According to this classification, 76.5% of our pa-
tients were classic glomus tumor, 23.5% were
glomangioma. In glomangiomyoma, there was an
important number of spindle-shaped smooth-muscle
cells. Other rare variants of glomus tumor were in-
filtrating type, associated with high recurrence
rate, and glomangiosarcoma’. Another histologic
classification was based on the amount of vasculari-
ty and stroma: vascular, cellular with myxoid stroma,
cellular without myxoid stroma'

Immunohistochemically, glomus tumors stained
positively for muscle-specific actin and vimentin,
negatively for high and low molecular weight cy-
tokeratins, myoglobin, S-100 protein, neurofila-
ments, CEA, and EMA". Desmin is much more
variable, and the expression of desmin has been
reported in no tumors'"", or the majority of tu-
mors'".

Histopathologic differential diagnosis of glomus tu-
mor was hidradenoma, intradermal nevus, eccrine
spiradenoma, and in cases of glomangioma,
carvernous hemangioma was included in the dif-
ferential diagnosis’. Special and immunohisto-
chemical staining may help the differencial diag-
nosis.

Although the question of malignant tansformation
of glomus tumor had been reported”, this ap-
peared to be such a rare event. Essentially all glomus
tumors were benign and were adequately treated
by simple excision, but ablation with CO: laser
and radiotherapy were also reported”'. About
10% of the tumors recurred after the excisions
were reported”’. In our study, 15 of the 17 patients
wanted removal of the lesions, 20% of the lesions re-
curred following simple excision.
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In conclusion, glomus tumors were most com-
monly seen as a painful nodule on the upper ex-
tremity and especially female patients showed a
predilection for the subungual location. We speculate
that multiple, mild symptomatic lesions might be a
tendency to be glomangioma.
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