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Abstract 

Background Glomus tumour is an uncommon soft tissue tumour which commonly occurs in the distal extremities, 
particularly the subungual region of the finger. Due to its rarity, there is a paucity of literature concerning glomus 
tumour. Therefore, this paper aims to report a case series based on our institution’s experience.

Methods A retrospective cross sectional study was performed in a single tertiary institution in Singapore. All 
patients diagnosed with glomus tumour confirmed on histology from January 2019 to October 2022 were included 
in the study. Patient demographics and clinical information (presenting signs and symptoms, tumour parameters 
and presence of recurrence) were retrieved from existing medical records.

Results A total of 31 cases of glomus tumour were diagnosed from January 2019 to October 2022, and the rel-
evant demographics and clinical presentation were reported. Majority of glomus tumours occurred in the finger 
(61.3%). Pain was present in almost all the cases (96.8%), while a lump was visible in less than half (48.4%). An aver-
age of 44.0 months elapsed before patients were properly diagnosed and treated. There were no cases of recurrence 
despite involved margins in three cases.

Conclusion Glomus tumour can be easily missed if clinicians do not have an index of suspicion for it, resulting 
in delayed treatment. Once diagnosed, glomus tumour can be treated with complete excision with good outcomes.
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Background
Glomus tumours are uncommon neoplasms arising from 
the glomus body, which is part of the thermoregulation 
pathway in the dermis [1, 2]. First described in 1812 by 
Wood [3] to be a painful subcutaneous tubercle, glo-
mus tumours are commonly found in the digits of the 
upper extremities [1, 2]. However, since then, there have 
been case reports of glomus tumours in other locations, 

including viscera such as the eye [4], lung [5], stomach [1] 
and kidney [6].

The classical symptoms of glomus tumour, as described 
by Carroll et al. [7], are pain, tenderness and cold sensi-
tivity. Signs on physical examination include Love test 
(point tenderness) and Hildreth’s sign (reduction in pain/
tenderness after a tourniquet is inflated above systolic 
blood pressure proximal to the tumour) [8, 9]. While a 
history of preceding trauma is sometimes associated with 
this neoplasm, no definite causative relationship has been 
established [10].

Histologically, glomus tumours are usually well-cir-
cumscribed nodules comprised of uniform round cells 
with centrally located nuclei and well-defined cell bor-
ders (Fig. 1A, B). The cells are generally peri-vascular in 
arrangement (Fig.  1C). Glomangiomas, a common vari-
ant of glomus tumour, tend to have a more prominent 
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vascular component (Fig. 1D). Glomus tumours tend to 
stain strongly for smooth muscle actin (SMA) and calde-
smon (Fig. 1E, F) [11].

Generally considered to be a benign neoplasm, there 
have been cases of malignant transformation [12, 13]. 
Some of the features suggestive of malignant potential 
are deep location, large size > 2  cm, atypical mitotic fig-
ures, high nuclear grade and high mitotic activity > 5 
mitoses/50 high power field [13].

Despite being described more than a century ago, most 
of the available literature on glomus tumours is limited to 
case reports and a few case series. In this study, we pre-
sent a series of 31 cases of glomus tumours in our insti-
tution, including a case report of a subungual glomus 
tumour of the toe, which to the authors’ knowledge, is 
one of the larger studies available. In doing so, we hope 
to further shed light on the clinical characteristics of this 
uncommon neoplasm.

Materials and methods
A retrospective cross sectional study was performed in a 
single tertiary institution in Singapore. All patients diag-
nosed with glomus tumour confirmed on histology by 
independent pathologists in our institution from January 
2019 to October 2022 were included in the study.

The cases were identified through our institution’s 
histopathology record database. Relevant clinical infor-
mation of included patients was retrieved from exist-
ing medical records. The following information was 

collected: Demographics (age, gender, and race), present-
ing signs and symptoms (duration of symptoms, pain, 
presence of lump, discoloration, and presence of pre-
ceding trauma), tumour parameters based on surgical 
or histological reports (location, size, and margins) and 
presence of recurrence on last clinical follow-up.

Continuous variables were presented as mean and 
standard deviation, while categorical variables were pre-
sented in terms of frequency and percentage of the whole 
sample.

This study was approved by our institution’s ethics 
committee (Centralized Institutional Review Board Ref-
erence Number: 2022/2475).

Results
A total of 31 cases were included in the study. The mean 
age of presentation was 48.8 years, and there was equal 
distribution between genders. Most had a histological 
diagnosis of glomus tumour (93.5%), with only two cases 
diagnosed as glomangioma.

Majority of glomus tumours was found in the extrem-
ities, with the fingers being the most common location 
(61.3%), followed by around the knee region (16.1%). 
One case had a glomus tumour located in the left 11th 
rib, while another was found in the stomach. Pain was 
the defining presenting symptom in almost all cases 
(96.8%), except for the tumour located in the stomach. 
A visible lump was only present in less than half of the 
cases (48.4%). The presence of preceding trauma was 

Fig. 1 Histopathological slides of glomus tumour: A Low-power view demonstrating a well-circumscribed nodule (H&E, × 2 magnification); B 
Glomus tumour cells are small, round to ovoid, uniform cells, with pale to light eosinophilic cytoplasm, centrally located nuclei and sharply defined 
cell borders (H&E, × 20 magnification); C Glomus cells surrounding capillary-sized vessels (red arrows) (H&E, × 10 magnification); D Glomus cells 
surrounding cavernous hemangioma-like vascular structures (red arrowhead), known as glomangioma (H&E, × 5 magnification); E and F Glomus 
cells stain diffusely for caldesmon and smooth muscle actin (E Caldesmon, × 20 magnification), F SMA, × 20 magnification))
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found in only 16.1% of the cases in this study. Symp-
toms were present for an average of 44.0 months before 
initial consultation. Table 1 shows the characteristics of 
the glomus tumours.

All the patients underwent an excisional biopsy, of 
which two were reported to have involved margins. The 
two cases with involved margins are as follows: Glo-
mus tumour of the right knee followed-up for 785 days 
and glomus tumour of the 11th rib followed-up for 
638  days. Overall, after an average follow-up period 
of 174  days across the 31 cases, there was no case of 
recurrence. All the cases were histologically benign, 
except for the 11th rib glomus tumour which had atypi-
cal features (deep location, 4.5  cm in largest diameter 

and high mitotic rate 10–15 mitoses/50 high power 
field). No adjuvant treatment was performed.

Discussion
Glomus tumour is often encountered by hand or ortho-
paedic surgeons, owing to its usual occurrence in the 
extremities, especially the digits of the upper extremities. 
Majority of the cases in this study were found in the fin-
gertips, which is similar to current literature [2, 8], where 
subungual glomus tumours of the finger account for up 
to 75% of cases. In our study, even those found in other 
locations tend to be within the extremities, such as the 
knee, toe, hand and wrist. This is concordant with a series 
of 56 extra-digital glomus tumours reported by Schiefer 
et al. [14], where 91% were in the extremities.

Glomus tumours are reported to occur more com-
monly in women, and around the age of 20 to 40  years 
old [2, 8]. Interestingly, in our study, there was an equal 
distribution between the genders. This could be due to 
the inclusion of glomus tumours outside the subungual 
region, which has been shown to have greater predilec-
tion in men [9, 14].

The clinical presentation of the patients in our study is 
comparable with that of the literature [8, 15], with most 
presenting with highly localised pain. Of note, less than 
half of the patients had a clinically apparent lump and 
even fewer had skin changes/discoloration. This could 
explain the relatively long average duration of almost 
four years before the diagnosis of glomus tumour was 
made in our case series. In fact, delayed diagnosis is 
often described in the literature [1, 2, 10, 12]. To high-
light a case example in this study, a patient presented 
with left big toe pain and slight bluish discoloration of the 
lateral aspect of his toenail (Fig.  2) with exquisite point 
tenderness over the area. However, he was treated for 
other conditions such as ingrown toenail and onycho-
mycosis before the correct diagnosis was clinched after 
a magnetic resonance imaging (MRI) scan (Fig.  3) was 
performed. Therefore, clinicians should consider the 
diagnosis of glomus tumour should they encounter 
patients with similar presentation.

Radiological investigations may be used to supplement 
clinical suspicion. Although a soft tissue tumour, glomus 
tumour may sometimes result in scalloping of adjacent 
bone which can be picked up on plain radiographs [2, 
11, 14]. Ultrasound Doppler has been used to diagnose 
glomus tumour as well, owing to its hypervascular nature 
[2, 11]. However, MRI scan is one of the more commonly 
used modalities to diagnose glomus tumour, which clas-
sically appears as a well-circumscribed nodule that is 
hypointense on T1-weighted images and hyperintense on 
T2-weighted images [2, 11, 14].

Table 1 Characteristics of glomus tumour

*  Others: 2 cases in the hand, 1 case in the wrist, 1 case in the forearm, 1 case in 
the  stomach1 and 1 case in the rib
1 The patient was undergoing investigation for newly diagnosed metastatic 
rectal carcinoma when a 1.8 × 1.8 × 1.5 cm tumour was incidentally picked 
up on the CT thorax, abdomen and pelvis scan, with a provisional diagnosis 
of gastrointestinal stromal tumour. A wedge resection of the stomach was 
performed during the anterior resection surgery, and the stomach tumour was 
found to be a glomus tumour

Parameters Number (n = 31) Percentage (%)

Age (years) 48.8 ± 14.0 –

Gender

Male 16 51.6

Female 15 48.4

Race

Chinese 22 71.0

Malay 4 12.9

Indian 4 12.9

Others 1 3.2

Type of tumour

Glomus 29 93.5

Glomangioma 2 6.5

Duration of symptoms (months) 44.0 (± 38.3) –

Pain 30 96.8

Swelling/lump 15 48.4

Discoloration 7 22.6

Presence of preceding trauma 5 16.1

Location of tumour

Toe 1 3.2

Finger 19 61.3

Knee 5 16.1

Others* 6 19.4

Size  (mm2) 626 (± 2018) –

Clear margins on histology 29 93.5

Duration of follow-up (days) 174 (± 267) –

Recurrence 0 0
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Complete excision is considered curative, often with 
good outcomes [14]. Almost all the cases in our study had 
benign histological diagnosis, and those with involved 
resection margins did not suffer recurrence during their 
follow-up. In general, most studies in the literature also 
report a low rate of recurrence [16, 17], although some 
report a recurrence rate of up to 30% [9]. In a case 
series of 32 patients with glomus tumour considered to 
be malignant [13], only 2 of 15 patients with involved 
resection margins had recurrence. However, the authors 
acknowledge that the average follow-up duration in this 
study is relatively short at approximately 5.8 months, and 
further studies with longer follow-up duration would 
provide a clearer picture on the recurrence rate and clini-
cal outcomes.

The key strength of this study is the number of patients, 
representing one of the largest in the current literature. 

The clinical characteristics and outcomes presented will 
hopefully shed further light on this condition and aid 
clinicians in managing patients with this uncommon 
neoplasm.

Conclusion
Glomus tumour is an uncommon soft tissue neoplasm 
that commonly occurs in the extremities. As it is often 
clinically unapparent aside from the presence of signifi-
cant pain, it may be easily dismissed by clinicians, result-
ing in a prolonged period before the right diagnosis is 
made. While it is usually benign with a seemingly low 
recurrence rate, clinicians should have a high index of 
suspicion for those which have atypical features.
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Fig. 2 A Clinical photo showing slight discoloration of the lateral aspect of the 1st toenail B Clinical photo showing glomus tumour being 
enucleated from patient’s 1st toe nailbed. C Glomus tumour in (B) measured to be approximately 5 × 3 mm

Fig. 3 T2-weighted coronal A and sagittal B cuts of the patient’s left big toe. Contrast-enhancing nodule (blue arrows) noted in the proximal lateral 
subungual region with no obvious cortical erosion of the distal phalanx
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