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Abstract Introduction Glomus tumors are benign, characterized by microvascular alteration,
and mostly found in the subungual region of the hand. They are rare and associated
with paroxysmal pain, tenderness on palpation, and thermal sensitivity. The aim of the
present research was to analyze the epidemiology of glomus tumors and relate each of
the variables with cases of recurrence.
Materials and Methods A retrospective review of medical records was undertaken in
our hospital to collect epidemiological numerical variables (time between the onset of
symptoms and diagnosis and surgery, age, size of the tumor on magnetic resonance
imaging and the histopathological examination, time until recurrence and reoperation
after surgery, duration of the follow-up) and categorical variables (gender, ethnicity,
laterality, affected finger, location in the hand, surgical technique, smoking, preopera-
tive symptoms, recurrence, and comorbidities). Then, we performed a statistical
analysis to identify possible associations of the hand tumors with recurrences.
Results The review identified 66 patients with glomus tumors 52 of which were
located in the hand. The mean age of the sample was 49 years, and it was mostly
composed of white female patients. Pain was the main related symptom, and most
tumors presented sizes between 5mm and 1 cm. Among the 52 patients, 11 cases
presented recurrences, with a mean time until onset of 39.4 months, but 3 of them
were initially operated on at other hospitals. None of the variables was shown to be a
predictor of recurrence, although we saw that bone involvement on radiographs was
only present in certain cases of recurrence.
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Introduction

Glomus tumors are characterized by a microvascular alter-
ation most commonly found in the subungual region of the
hand,1more specifically in the central proximal region of the
nail bed2 (►Fig. 1). They were first described by Wood in
1812 as painful subcutaneous tubercles, and present a
classical triad of paroxysmal pain, tenderness, and thermal
sensitivity (mainly to cold).3 Glomus tumors are usually
benign and represent between 1% and 5% of soft-tissue
tumors of the hand.4

The treatment of choice for the lesion is total excision,
which has shown excellent results, especially in terms of
pain reduction5 (►Fig. 2). Tumor recurrence rates are
reported to be above 20% by some authors.6 Some cases
of recurrence are believed to occur due to inadequate
excision, while there is also the possibility of recurrence

due to satellite lesions not detected at the time of the
diagnosis.7,8 The reported epidemiology of this neoplasm
is similar in most studies, but the majority lack a large
sample. Those with the largest samples are usually epide-
miologic studies conducted in a specific country,9 or studies
on surgeries performed in different centers.10 In addition,
there are few articles11 that evaluate any potential associa-
tion between the appearance of glomus tumors and
ethnicity.

The present studywas conducted in Brazil, a country with
great ethnic diversity, among patients treated at our institu-
tion, which is a center of excellence where the management
of specific pathologies follows similar treatment protocols,
thus ensuring uniform results. The aim of the present study
was to analyze the epidemiologyof glomus tumors and relate
a range of variables with cases of recurrence to identify any
undiscovered associations.

Conclusion The sample studied was large for this rare disease, and reinforced
previous results regarding its epidemiology. As 54% of the cases of recurrence occurred
at least twice, we think that genetic, histological and immunohistochemical analyses
should be the focus of futures studies, as well as a search for bone and tendon
involvement.

Resumen Introducción Los tumores glómicos son benignos, caracterizados por una alteración
microvascular, y se encuentran conmás frecuencia en la región subungueal de la mano.
Son raros, y están asociados con dolor paroxístico, y sensibilidad al tacto y térmica. El
objetivo de esta investigación fue analizar la epidemiología de los tumores glómicos y
relacionar cada una de las variables con casos de recurrencia.
Materiales y métodos Se realizó una revisión retrospectiva de los historiales en
nuestro hospital para recoger variables epidemiológicas numéricas (tiempo entre el
inicio de los síntomas y el diagnóstico y la cirugía, edad, tamaño del tumor en
resonancia magnética y en el examen histopatológico, tiempo hasta la recurrencia y
la reintervención después de la cirugía, y tiempo de seguimiento) y categóricas
(género, etnia, lateralidad, dedo afectado, localización en la mano, técnica quirúrgica,
tabaquismo, síntomas preoperatorios, recurrencia, y comorbilidades). Luego, se realizó
un análisis estadístico para identificar posibles asociaciones de los tumores de la mano
con recurrencias.
Resultados La revisión identificó 66 pacientes con tumores glómicos, de los cuales 52
fueron localizados en la mano. La edadmedia de lamuestra fue de 49 años, y la mayoría
era demujeres blancas. El dolor fue el principal síntoma relacionado, y la mayoría de los
tumores presentaron tamaños entre 5mm y 1 cm. De los 52 pacientes, 11 casos
presentaron recurrencias con un tiempo medio de inicio de 39,4 meses, pero 3 de ellos
fueron operados inicialmente en otros hospitales. Ninguna de las variables demostró
ser un predictor de recurrencia, aunque vimos que el acometimiento óseo en la
radiografía sólo estaba presente en algunos casos de recurrencia.
Conclusión La muestra estudiada fue grande para esta enfermedad rara, y reforzó los
resultados previos en cuanto a su epidemiología. Como el 54% de los casos de
recurrencia ocurrieron al menos 2 veces, creemos que el análisis genético, histológico
e inmunohistoquímico debería ser el foco de los estudios futuros, así como la búsqueda
de acometimiento óseo y tendinoso.
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Materials and Methods

A search was performed on the database of our Department
of Pathology to identify histopathological reports that in-
cluded diagnoses of “glomus tumor,” “glomangioma,” “glo-
mangiomyoma,” “glomangiosarcoma,” and “malignant
glomus tumor.” A total of 68 patients were identified from
February 2000 to January 2021. Subsequently, the medical
records of these patients were requested for analysis and to
complete a data collection form. The records of two of the
patients were not available, so they were excluded from the
study, leaving a final sample of 66 patients. The project was
approved by our institutional review board, with an exemp-
tion being granted for the need for a specific written in-
formed consent form in line with the rules of the institution.

The data collection form recorded a range of numerical
variables (time between the onset of symptoms and surgery,
age at thedate of thesurgery, timefromtheonsetof symptoms
until diagnosis, size of the tumor on magnetic resonance
imaging, time until recurrence after surgery, time until reop-
eration after recurrence, duration of the follow-up, histopath-
ological size) and categorical variables (gender, ethnicity,
laterality, affected finger, location in the hand, surgical tech-
nique, smoking, preoperative symptoms, recurrence, and
comorbidities). Radiographs of the patientswere also checked
in the hospital database to assess bone involvement.

We then developed a table detailing the patients who had
the tumor in the hand and those who presented another
topography. This was used to correlate the categorical var-
iables with the recurrence of the tumor using the Chi-
squared test (considering significant a p values � 0.05).

Results

A total of 52 (78.8%) patients had a history of glomus tumor in
the hand, and 14 (21.2%), in other locations in the body. Of the
latter, 2 (14.3%)were in the leg, 3 (21.4%), in theknee,6 (42.9%),
in thefoot, and3 (21.4%), in the forearm. In thehand,40 (75.5%)
cases occurred in the subungual region, 9 (17.0%), in the digital
pulp, and 4 (7.5%), in other parts of the hand (it is worth
mentioning that the sum is higher than the total number
because 1 patient had a tumor in 2 locations). Only one case of
malignant tumor (located in the leg) was evidenced.

Tumor topography is described in ►Table 1. Among those
found in other regions of the hand, 2 (50.0%) were in areas of
soft tissue in the proximal phalanx of the index finger, 1
(25.0%), in the tip of the ring finger, and 1 (25.0%), in the
areaof soft tissue around themetacarpophalangeal jointof the
littlefinger,withno involvementof thethumbormiddlefinger
observed. In terms of laterality, 24 (46.1%) cases were in the
right hand, and 27 (51.9%), in the left hand, with 1 (1.9%)
bilateral case. In demographic terms, 44 (84.6%) participants

Fig. 2 Excised glomus tumor.Fig. 1 Subungual glomus tumor.
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were female, and 8 (15.4%), male. Regarding ethnicity, 26
(51.0%) patients were white, 14 (27.4%), mixed-race (people
who do not self-identify as black, indigenous, Asian or white),
and 11 (21.6%), black. The mean age of the sample was of 49
(standarddeviation [SD]:�12.2) years,with theoldest patient
being 81 and the youngest, 23 years old.

Of the 41 patients who did not have recurrences, only 5
had radiographic records, none with bone involvement. As
for the cases of recurrence, 6 patients had radiographic
records, 4 of which had bone involvement.

Of the classic signs and symptoms, the main one was pain
(96.1%), followed by cold sensitivity (25.0%), nail deformity
(19.2%) and color change (7.7%). Regarding the comorbid-
ities, systemic arterial hypertension (44.2%), diabetes melli-
tus (15.4%) and hypothyroidism (11.5%) were the most
found. One patient presented neurofibromatosis. Only 8
patients (15.7%) were smokers. The time periods observed
are described in ►Table 2.

Regarding surgical techniques, the most used was the
transungual approach in 38 (73.0%) cases, followed by the
volar approach in 10 (19.2%), the midlateral in 3 (5.8%), and
the dorsal only in 1 (1.9%) case. As for the size of the hand
tumors, 16 (32.0%) patients had tumors smaller than 5mm,
29 (58.0%), between 5mm and 1 cm, and 5 (10.0%), between
1 cm and 2 cm. The tumors presented a mean length of
6.5mm (SD:�4.4mm) and a mean width of 5.0mm (SD:
�3.2mm). The largest tumor observed in the hand had
dimensions of 30�20mm (in the digital pulp) and the
smallest, 1�1mm (subungual). The largest subungual tu-
mor presented dimensions of 14�12mm.

Within the sample studied, 11 (22%) patients had tumor
recurrence, with 5 patients having a second episode of
recurrence, and 1, a third. A total of 3 patients had undergone
surgery at a different institution, so only 8 (15,3%) of our
primary surgeries recurred. Of the variables studied, none
presented any statistical correlationwith the recurrences, as
shown in ►Table 3.

Discussion

Glomus tumors can appearondifferent locations in thehuman
body, including thefingers, legs, chin, trachea and even organs
such as the stomach.12Most tumors in our samplewere in the
hand, which is probably due to the fact that our center special-
izes in traumatology and orthopedics, while patients with
tumors in other areas are usually referred to hospitals with
other specialties, such as dermatology. Even so, a case of a
malignant glomus tumor in the leg was found, which, as the
literature shows, is extremely rare, locally aggressive, and
rarely presents metastasis.13,14 A review study15 states that
there are only six cases reported in the hand.

Regarding the epidemiology, as in other studies in the
literature,16 there was a predominance of cases in female
patients. The mean age also followed previous studies.17

Regarding ethnicity, our results suggest that glomus tumors
are more prevalent in the white population, as observed in a
previous study10 conducted in Brazil with a smaller sample.
It is important that future studies also consider this factor to
better establish whether there is an association between
ethnicity and the condition.

Magnetic resonance imaging (►Fig. 3) is an extremely
important tool to help in the diagnosis of glomus tumors, not
only in terms of the initial diagnosis of subungual tumors
with few visible alterations on a physical examination,18 but
also in cases of recurrence, to differentiate tumors from scar
tissue or to identify complications such as neoplastic tissue
neuromas.19 Ultrasound usually shows a well-defined small
hypoechoic nodule beneath the nail bed, with adjacent distal
phalangeal bony erosion. Doppler can show prominent in-
ternal vascularity, which is an important finding.20

In our review of the medical records, it was notable that 4
of the cases of recurrence were shown to have bone involve-
ment on plain radiography (►Fig. 4). It was not possible to
perform a statistical analysis of this variable due to the lackof
radiographs in the cases that did not have recurrence;
however, apart from the fact that we did not find any

Table 1 Tumor topography

Thumb Index finger Middle finger Ring finger Little finger

Subungual 15 (37.5%) 5 (12.5%) 10 (25%) 7 (17.5%) 3 (7.5%)

Digital pulp 2 (22.2%) 1 (11.1%) 0 (0%) 3 (33.3%) 3 (33.3%)

Table 2 Time periods observed (in months)

Average time Standard deviation Shortest Longest

DT Diagnosis-surgery 63.1 �59.6 3 264

DT Onset of symptoms-diagnosis 52 �48.24 4 240

DT Follow-up 19.3 �44.5 3 240

DT Recurrence 39.4 37.6 5 120
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evidence, we think it would be worthwhile for future studies
to evaluate the value of plain radiography to predict
recurrence.

In the analysis of the cases of recurrence, it was not
possible to find a statistical correlation among the variables
studied. In the literature, there is a great deal of variability in
the estimates of the rates of recurrence, with amean value of
20%, and multiples hypotheses with respect to the reasons
for recurrence, such as incomplete excision,21 the presence of
multiple tumors,22 or malignancy.23

In our sample, more than half (6 out of 11) of the patients
who had recurrence also had a further episode of recurrence,
which leads us to believe that it is possible that inherent
characteristics of the tumor, such as gene expression and

histological type contribute more to its recurrence than
failures of the surgical procedure. We believe that this is a

Table 3 Statistical correlation analysis of recurrence

Recurrence No recurrence p-value

Gender

Female 11 31 0.1

Male 0 8

Ethnicity

White 7 17 0.5

Mixed-race 2 12

Black 2 9

Tumor location

Subungual 10 29 0.6

Digital pulp 1 7

Hand 0 4

Surgical technique

Transungual 10 27 0.5

Volar 1 8

Dorsal 0 1

Midlateral 0 3

Smoking

Yes 1 7 0.5

No 10 31

Laterality

Right 3 20 0.3

Left 8 18

Bilateral 0 1

Multicentric

Yes 0 1 0.6

No 11 38

Histopathological size

< 5mm 3 13 1.0

0.5–1 cm 5 22

1–2 cm 1 4

Note: Some patients did not present complete data in their medical
records, which excluded them from some of the analyses performed.

Fig. 3 Magnetic resonance imaging scan of a finger showing a
subungual glomus tumor.

Fig. 4 Radiograph showing bone involvement after recurrence of a
glomus tumor.
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more likely explanation given the highly specialized care
provided by our institution in cases in which recurrence has
already been observed.

It is believed that most glomus tumors are sporadic;
however a glomangioma familial variant linked to the
1p21–22 chromosome and involving mutations in the glo-
mulin gene has been identified.24 As for immunohistochem-
istry, almost 100% of tumors present a positive response toα-
smooth muscle actin, muscle specific actin, and vimentin,
and a negative one to CD31, desmin, keratins, and S100, with
CD34 appearing in 32% and calponin, in 80% of the cases.25

The histology depends on the proportion of glomus cells, the
vascular tissue, and stroma.26

The present is a retrospective study, which leads to a
limitation in the sense of generating causal hypotheses for
the results. In addition, we have very few patients radio-
graphed at the time of diagnosis. On the other hand, we have
shown, in the same hospital, a large sample of a rare disease
with many epidemiological peculiarities, including racial
predilection, which has been little discussed so far.

Conclusions

The results of the present study show that, as with other
hand diseases (such as macrodactyly27 and other types of
tumors), genetic, histological and immunohistochemical
analyses should be the focus of future research, aiming to
identify the possible causes and predictors of glomus tumors
and their recurrence, and to find a cure. Likewise, preopera-
tive bone and tendon involvement could be studied in more
detail to reveal the predisposition to recurrence.
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