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Abstract

Glomus tumors are rare, benign lesions that arise from glomus bodies present in the stratum reticularis throughout the body, but they are highly concentrated in the
tips of the digits, especially under the nail. Although glomus tumors are benign lesions, they can cause disabling symptoms, therefore early diagnosis and treatment is

important. We report an exceptional case of glomangioma of the calf.

Introduction

Glomus tumors are rare, benign, vascular tumors with a classic
clinical presentation and typical symptoms of long-term pain and
sensitivity to touch [1]. They arise from neuromyoarterial structures
called glomus bodies. Glomus bodies are present in the stratum
reticularis of the dermis throughout the body, but they are highly
concentrated in the tips of the digits, especially under the nail [2]. Digital
glomus tumors represent approximately 1% to 2, 6% of all hand tumors
and are more commonly seen in middle-aged women [3,4]. In contrast,
extradigital cases account for 11% to 65% of all glomus tumors and are
more common in older men [3-5]. They may be solitary or multiple;
solitary lesions are encapsulated and most commonly subungal, while
multiple tumors are unencapsulated and rarely subungal [6].

Glomus tumors are not always easy to diagnose, especially if
localized extradigital and in the absence of typical symptoms. We
report a case of unusual localization of multiple glomangioma.

Case Report

A 62-year-old female patient presented to the neurosurgical
department with three-year history of extremily sensitive small masses
on her right calf. She described an electric shock-like pain to the touch,
treated conservatively with weak benefit. The pain occasionally radiated
down the ankle. The masses had not subjectively grown. She had no
known history of previous trauma to this area. She had history of
neurinoma of left thigh surgically treated, poliomyelitis and diabetes.

On physical exam, two small round nodules approximately of 20
and 10mm were palpable to the upper portion of right calf. There were
significant point tenderness and dysesthesia was elicited by masses
palpation. The skin surface had not a bluish or purplish discoloration.
She had not motor deficit or alteration of temperature sensitivity to her
right leg.

Ultrasound (US) showed the presence of two echogenic,
heterogeneous, rounded soft tissue masses, well demarcated.

Magnetic Resonance Imaging scan (MRI) revealed, at the upper
third of the calf at the level of the muscular belly of the lateral right
twin, the presence of two expansive lesions, with polylobulates margins,
one with diameters on the axial plane of 17x10mm and longitudinal
extension of 20mm and the other with diameters on the axial plane
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of 5x6mm and longitudinal extension of 10mm. These formations
were hyperintense in T2, hypointense in T1 and demostrated diffuse
homogenous enhancement on post-contrast imaging. The findings
described were in the first hypothesis compatible with expansive lesions
of the nerve sheats (neurinomas, schwannomas), although plurifocality
and irregular morfhology were not a typical sign (Figure 1).

In the doubt of peripheral nerve lesions the patient was subjected to
electromyography-neurography showed a picture of diabetic sensory-
motor polineuropathy.

On 20% March 2019, the patient underwent complete resection of
the masses after pre-operative US check. A curvilinear skin incision was
made at upper part of the right calf. The superficial fascia was opened,
and pathologic tissue was identified. The masses were removed en-
bloc and sent for histological examination. The wound was closed with
subcutaneous and cutaneous sutures.

Histology showed abnormal, dilated, thin walled, vascular channels
lined with multiple layers of glomus cells, confirming the diagnosis of
glomangioma (Figure 2).

She did not have biallelic modification of the neurofibromatosis
type 1 (NF1) gene in their tumors.

The patient reported a complete and immediate resolution of the
pain in her right lower limb. Symptom relief persisted at one year. No
recurrence has been detected during the 11 months follow-up (Figure
2).

Discussion

Glomus tumor is very rare soft tissue tumor, typically located
in the fingers, palm and sole and its most common location is the
subungual area of the hand fingers [7]. Extradigital location are even
rarer [8]. They have been described in almost every location, even
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Figure 1. The lesions appear hypointense in T1 weighted sequences (a), amd hyperintense
in T2 weighted sequences (b), Post-operative MRI shows no recurrence at 11 months after
surgery (c,d)

Figure 2. Histology showed abnormal, dilated, thin walled, vascular channels lined with
multiple layers of glomus cells

Table 1. English Literature studies

where glomus bodies do not normally occur, such as deep soft tissues,
mediastinum, penis, cervix, vagina, pterygoid fossa, knee, arm, lower
limb, blood vassels, nerve, bone, coccix, nasal cavity, tongue, trachea,
gastrointestinal tract or viscera such as the stomach, small bowel and
lung [9-14]. The intramuscular location in the calf is exceptional and
only a few cases were reported in the english literature.

We only found 5 studies: 4 case reports [15,16] and 1 retrospective
serie [17] of certain intramuscular glomus tumor of the calf (Table 1).

Freire, et al. [15] showed a case of 16 years old male patient with
a single intramuscular glomus tumor of the calf of 30mm in size, with
history of previous glomus tumor in the distal right leg.

Glazebrook, et al. [16] reported a case of 50 years old female
patient with 4 extradigital glomus tumors of the leg (calf and ankle), 2
subcutaneous and 2 intramuscular (ranging in size from 7 to 52mm).

Saka, et al. [17] showed a case of 25 years old male patient with
a single intramuscular glomus tumor of the calf of 4mm in size, with
history of previous trauma.

Chiang, et al. [18] reported a case of 51 years old male patient with
6 intramuscular glomus tumors of the right calf of 5mm in size, with
history of previous glomus tumor in the same leg.

Glazebrook, et al. 2011 [19] published a serie of 74 extradigital
tumors of the extremities including 14 of thigh/calf only one
intramuscular (ranging in size from 1 to 52mm). In the latter study we
found some difficulties in finding information exclusively concerning
calf tumors.

Other studies [4,20-27] have reported cases of glomus tumors of the
leg but without specifying their deep localization, probably due to the
retrospective nature of the review, some variables may not be reported
consistently.

At one time, this tumor was considered to derive from the
neuromyoarterial canal system called the Sucquet-Hoyer canals of the
glomus body in the stratum reticularis of the dermis [28]. At present,
however, it is believed that the tumor arises from pericytes, perivascular
smooth muscle cell, as they differentiate into glomus cells. This also
explains the occurrence of a glomus tumor at an ectopic site without
pre-existing glomus bodies [10,11,29].

Age Solitary/ . . First .
Seat Gender Multiple Depth Dimension presentation Imaging Hystology Symptoms Recurrence
. . Not reported
Chiang, et al. calf 51yrs Male Multiple 6 Intramuscular No MRI GT —Norma} skin Unknown
[18] -Pain
follow-up
-Normal skin
. Not reported
Glazebrook, et calf/ 50yrs . 2 Intramuscular 20mm -Pain
+]
al. [16] ankle Female Multiple 2 Subcutaneous 24mm Yes USTMRI GT -Tender Unknown
. follow-up
52mm swelling deep
. . Yes after
Freire, et al calf 16yrs Solitary 1 Intramuscular 30mm No MRI GT -Norma'l skin 9 years: 2
[15] Male -Pain .
intramuscular
25yrs . -Normal skin | No recurrence
Saka, et al. [17] calf Male Solitary 1 Intramuscular 4mm Yes MRI GT _Pain at 25 months
-Normal skin | No recurrence
-Pain at 11 months
Present case calf 62yrs Multiple 2 Intramuscular 20mm Yes US+MRI Glomangioma ~Sensitivity to
report Female 10mm touch
-Tender
swelling deep
Glazebrook, et 7 Solitar I Intramuscular -Pain Yes
g thigh-calf Unknown Y | 4 Intermuscular 1-52mm Yes Unknown GT -Sensitivity to
al. [19] 7 Multiple . 2 recurrences
9 Superficial touch

US: ultrasound, MRI: Magnetic Resonance Imaging, GT: Glomus Tumor
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The glomus body controls blood pressure and temperature by
regulating peripheral blood flow [3].

The etiology of glomus tumors is unknown, and it may be related
to trauma, or inheritance. Some authors have proposed that a weakness
in the structure of a glomus body could lead to reactive hypertrophy
after trauma [30].

Such risk factors were not reported by our patient, Freire, et al. [15]
and Chiang, et al. [18] patient, Glazebrook, et al. 2011 [19] patients.
While Glazebrook et al. 2010 [16] reported a large burn to the area from
a motorcycle tailpipe, and Saka, et al. [17] reported a history of previous
trauma.

Glomus tumors are comprised of different proportions of glomus
cells, vascular, and smooth muscle divided into classical glomus tumor,
glomangioma, glomangiomyoma according to the proportion [31].
The classical glomus tumor is composed of rich blood vessels and flaky
tumor cells around blood vessels [32]. Glomangioma has larger and
more irregular vascular spaces coated by a few layers of glomus cells
and being less well circumscribed. This type is usually seen in multiple
glomus tumors [25]. Glomangiomyoma contains multiple smooth
muscle cells [1]. Other variants, such as plaque type and patch type have
been described as well [27].

Among these, the solid glomus tumor is the most common (75%),
followed by glomangioma (20%) and glomangiomyoma (5%) [10].

Only in our case the histological diagnosis was glomangioma.

Multiple case reports, a molecular genetics study, and a recent
epidemiologic study all confirm that NF1 is associated with glomus
tumors and that glomus tumors should be considered part of the tumor
spectrum of type I neurofibromatosis [33].

Since our patient had a history of a thigh neuroma, the tumors
were subjected to research of biallelic modification of the NF1 gene;
the result was negative. Freire et al. [15] patient did not have any other
manifestations of NF1, so he did not fulfill the criteria for NF1.

Glomus tumors can be sporadic or familiar, solitary or multiple,
digital or extradigital.

Multiple glomus tumor account for 10-20% of all glomus tumors,
and has a male predominance around 4:1, with early onset in childhood
[2,25,32,34-37]. The tumor is most commonly diagnosed at the age of
20-40 years [2,38,39].

On the basis of the cases, we have found in the literature, calf
glomus tumors can be solitary or multiple.

Freire, et al. [15] and Saka, et al. [17] were in accordance with the
literature regarding sex and age, Chiang et al. [18] only for the sex,
while both our case and Glazebrook, et al. 2010 [16] case was female of
62 years old and 50 years old respectively.

The classic triad of symptoms of solitary glomus tumor, consisting
of paroxysmal severe pain, point tenderness and cold hypersensitivity,
is often absent from multiple glomus tumor [25]. When the glomus
tumor is in a subcutaneous location, it causes a characteristic
reddishblue discoloration of the skin [39-43]. Glomus tumors typically
have a diameter of less than about 1cm, and present with classic triad
[6,37]. Those located at the lower extremity are usually encountered
larger than 2cm [29]. Although these symptoms and requirements are
relatively characteristic, many patients do not exhibit all of them [44].
As an extra-digital glomus tumor is very rare and clinical symptoms
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are less specific or even absent, a diagnosis is often delayed or even
mistaken. [24,25,42,45].

The diagnosis of glomus tumor should involve positive results on
tests: Love's pin test, a cold sensitivity test, and Hildreth's test [30].
Love's pin test utilizes the head of a pin pressed against the site of the
pain to identify the focal point. For Hildreth's test (ischemia test), the
patient's lesion must be first stimulated to provoke severe pain. After
that, a tourniquet is applied, and Love's pin test is repeated; the absence
of pain from the pin after applying the tourniquet indicates a positive
result for Hildreth's test. A positive result on the cold sensitivity test
manifests as an increase in pain due to the cold. The mechanism for this
may depend on the vasodilatation of the Sucquet-Hoyer arteriovenous
channels, which dilate in response to cold to prevent excessive digit heat
loss [46].

All case reports did not present discoloration of the skin probably
due to the deep localization of the lesions and the main symptom was
pain.

Delay in the diagnosis can lead to an aggravation of the symptoms
and the development of chronic regional pain syndrome. Patients with
glomus tumor may spread many years in pain and distress because of
misdiagnosis [3].

In our case the delay of diagnosis (3 years history) was probably due
to the failure of lesion growth, while in Glazebrook, et al. 2010 [16] case
the pain was attributed to the presence of a large burn.

US imaging is considered as the initial and usually the most useful
method for the evaluation of the glomus tumor and demostrates
hypoechoic solid masses with regular borders normally located in
the subcutaneous tissue. Doppler US imaging was performed for the
differential diagnosis of the lesion from a vascular lesion due its dense
vascular nature [47,48].

As glomus tumors comprised of different proportions of different
type of cells, they have different aspect on US, only little blood flow
was generally visible in glomangioma, while ultrasound cannot detect
blood flow in glomangiomyoma due to rare vascular or vasodilatation
with trombosis. Typical glomus tumors showed single low echo with a
clear boundary and visible blood flow signals [20].

US is useful to locate the lesion in the immediate pre-operative
period in order to minimize the surgical approach.

MR, especially in high resolution, represents the most sensible and
specific tool distinguishing between the tumor itself and the normal
tissue [24]. Glomus tumor presents as a small well-circumscribed mass
that is isointense-to-slightly-hypointense on T1-weighted sequences
and hyperintense on proton density or T2-weighted sequences with
homogeneous enhancement [49,50].

Glomangiomas are less well-circumscribed than glomus tumors
and they have a superficial, gross and microscopic resemblance to
cavernous hemangioma [51].

MRI has a sensitivity of 90% and a positive predictive value of 97%.
However, the specificity is only 50%, and negative predictive value only
20% [52-54].

MRI is useful when the location or size of the lesion is in doubt or
multifocal lesions are to be ruled out [55,56] and in case of persistence
of pain after surgical removal due to the presence of undiagnosed micro
masses with US.
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Radiologically, a glomus tumor should also be differentiated
from enchondromas, epidermal inclusion cysts, neuroma, metastasis,
aneurismal bone cysts, sarcoidosis eccrine spiradenomas, leiomyomas,
neuromatosis hyperplasias, multiple hemangiomas, angiomyoma,
peripheral nerve sheath tumor [57,58].

The diagnosis of extradigital glomus tumors should be combined
with clinical manifestations, US imaging and with MRI when necessary
[20].

In our case, on the basis of the clinical features, that were not
completely typical, and of the US and MRI images, we were unable
to make a diagnosis, misleaded intramuscular location where glomus
bodies are normally not present.

Surgical excision of glomus tumors is usually effective and
curative, and the 10% of cases that precociously recur typically involve
incomplete excision [50-59]; instead, recurrences occurring at the
postoperative second or third year are usually caused by multiple
primary tumors [8,34]. The recurrence rate reported varies from 1%
to 18% depending on the series. Spontaneous regression is possible.
Malignant degeneration is rare [24].

All cases found in the literature have been treated surgically.

Freire, et al. [15] reported a recurrence after 10 years, even
Glazebrook, et al. [19] showed 2 cases of recurrence.

Small and superficial lesions may also be treated with laser ablation
using argon or carbondioxide lasers [34]. In multiple cases located in
the extremities, sclerotherapy using sodium tetradesyl or hypertonic
saline solution is considered as an alternative [29].

Conclusion

Despite the limited data found in the literature, we can say that
extradigital intramuscular glomus tumors of the calf are extremely
rare and their diagnosis is not simple as they do not occur with the
typical symptomatic triad, can be solitary or multiple, can be present at
any age without gender prevalence. Their common characteristics are
normal skin and disabling pain despite their small size, therefore early
diagnosis is important. Surgery provides symptomatic relief and can be
definitively curative.

Physichians in case of atypical location of painful mass, should
consider glomus tumor.
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