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Abstract Glomus tumors are a mostly benign neoplasm that constitutes less than 4% of upper-
limb soft-tissue tumors. Its unspecific clinical presentation, added to its low frequency,
leads to a late diagnosis.
The objective of the present study is to update the clinical-paraclinical approach and
the surgical technique used in the treatment.
We carried out a literature review from 2014 to 2019 on digital glomus tumor in the
hand in adult patients using the PubMed search engine.
In most of the publications analyzed, the diagnosis was clinical, with a delay of 1 to
10 years. Plain radiography is the most requested study; of the 16 articles reporting its
indication, only half evidenced compatible changes. Magnetic resonance imaging
(MRI) was requested in 15 articles, presenting normal results in 3 of them. The
treatment of choice was surgical excision using a transungual approach. Only 4 articles
report recurrence after excision.
Although there is diversity in the approach to these tumors, we conclude that the
diagnosis is clinical, and the treatment surgical, and there is no consensus regarding
the paraclinical indication. The information available comes mainly from case reports,
publications that contribute to the generation of evidence for the clinical practice in
rare diseases such as this one.

Resumen El tumor glómico es una neoplasia en sumayoría benigna, que constituyemenos del 4%
de los tumores de tejidos blandos del miembro superior. Su presentación clínica
inespecífica, sumada a su baja frecuencia, lleva a un diagnóstico tardío.
El objetivo del presente estudio es realizar una actualización sobre el abordaje clínico-
paraclínico y la técnica quirúrgica utilizada en el tratamiento.
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Introduction

Glomus tumor is a cell proliferationoriginating fromtheglomus
body, a contractile neuromyoarterial receptor located at the
dermoepidermal junction that is responsible for regulating
peripheral blood flow and temperature.1 It was described by
Wood2 as a “painful subcutaneous tubercle” in 1812, and was
renamed vascular hamartoma or neuromyoarterial hyperplasia
in 1924, when Barre andMasson described its histology. Today,
the term used in the literature is glomus tumor.

They represent 1% to 4% of upper-limb soft-tissue tumors,
and are largely benign. They aremore frequent among women
aged between 40 and 50 years, in a 4:1 ratio when they are
digital, and in a 3:1 ratiowhen they are extradigital.1 In 75% of
the cases, they tend to be located in the subungual area.3,4

Clinically, they canmanifest as a small, round tumor, rarely
larger than 1 cm, presenting the classic triad of intense spon-
taneouspain, exquisitepainonpalpation, andhypersensitivity
to cold. They are characterized by presenting a positive result
of the Love, Hildreth and pain tests when exposed to cold. In
cases of subungual presentation, the tumor can be visible
through the nail plate and even deform it.4 (►Figure 1).

However, the presentation without an evident tumor is
frequent, which, added to its low frequency and the presence
of nonspecific symptoms, contributes to the late diagnosis,
with publications reportingmore than 10 years of delay from
the onset of symptoms to the diagnosis.5

The indication of the different imaging studies is contro-
versial, and the importance of the clinical practice for the
diagnosis and the indication of surgical treatment is accepted
in the literature.1,6,7

Given the variability of criteria regarding the approach to
glomus tumors, the purpose of the present work is to
describe the clinical presentation, the imaging studies
requested, and the treatment chosen in international pub-
lications over the last 10 years.

Materials and Methods

We performed a literature review on glomus tumor on the
fingers of the hand in adults. Using the Pubmed search engine,

we looked for articles published between January 2009 and
June 2019 with the keywords: glomus, tumor and finger.

The abstracts of the articles found in the first search were
analyzed by the authors, who selected the publications that
met the following inclusion criteria: clinical trials, case
series, case reports, and literature reviews that included
patients aged 18 years or older with a diagnosis of glomus
tumor and digital topography in the hand.

The exclusion criteriawere: extradigital topography,main
subject other than glomus tumor, and publications without
an identifiable scientific article format.

All the articles were analyzed by the authors, who
inserted the following data in a spreadsheet: general infor-
mation on the work (main author, journal name, and year),
characteristics of thework, clinical presentation, paraclinical
examinations requested, surgical technique, evolution

Fig. 1 (A) Clinical case showing nail deformity caused by a tumor. (B)
Area of greatest pain on palpation.

Realizamos una revisión bibliográfica desde 2014 a 2019 sobre tumor glómico digital
en la mano en pacientes adultos utilizando el buscador PubMed.
El diagnóstico de tumor fue mayormente clínico, con un retraso desde 1 a 10 años. La
radiografía simple es el estudio más solicitado; de los 16 artículos que informan su
indicación, sólo la mitad evidenciaron cambios compatibles. La resonancia magnética
(RM) se solicitó en 15 artículos, y presentó resultados normales en 3 de ellos. El
tratamiento de elección fue la exéresis quirúrgica utilizando un abordaje transungueal.
Solamente en cuatro artículos se reporta recidiva luego de la exéresis.
Si bien existe diversidad en el abordaje de estos tumores, concluimos que el
diagnóstico es clínico y el tratamiento, quirúrgico, no existiendo consenso en cuanto
a la indicación paraclínica. La información proviene principalmente de reportes de
casos, publicaciones que contribuyen a generar evidencia para la práctica clínica en
patologías poco frecuentes como esta.
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(recurrence, complications), and presence of malignancy in
the anatomopathological diagnosis.

The present work wass carried out in accordance with the
rules of the Ethics Committee of Hospital de Clínicas Dr. Manuel
Quintela,Montevideo, Uruguay. The patients gave their informed
consent regarding the publication of images featuring them.

Results

In the initial primary search, we retrieved a total of 59 articles.
After applying the inclusionandexclusion criteria,we selected
30 publications to analyze: 22 were case reports,8–30 5 were
retrospective cohorts, 4,31–34, and 3 were case series.1,35,36

The general data of the articles are presented in►Table 1,
and the clinical variables described below are summarized
in ►Table 2.

Clinical diagnosis

Time until Diagnosis
Regarding thedelay indiagnosis,definedasthetimeelapsedfrom
the onset of symptoms to the definitive diagnosis, 22 articles
mention this variable, with a maximum value of 50 years in 1
publication,9andaminimumof6months in2,12,15althoughmost
of them (19 articles10,12,14–16,19–21,23–26,28–30,33,36,40) refer to
periods from 1 to 10 years.

Tumor Size
Regarding the clinical presentation as a tumor, 19
articles1,8–10,13–15,18,19,21,23,24,28,30,32–35,40 describe its size
with a variability from 1.8mm to 26mm, with a predomi-
nance of 10mm or smaller, reported in 17
articles.1,9,10,13–15,18,19,21,23,28,30,32–35,37

Nail deformity
The initial clinical presentation with nail deformation is
found in 15 articles, 1,9,11,15,19,20,24–27,30,31,34–36 is specified
as absent in 10, while 5 articles don’t mention it.12,23,29,32,33

Clinical Triad
The classic clinical triad was reported with all its compo-
nents inmost cases (16 articles): themost frequent symptom
was spontaneous pain, found in 24
articles,1,8–10,12–16,18–23,25,26,28,29,32,35,36,40 while only El
Jouari et al.24 and Kallis et al.27 specified the absence of
this symptom in their case reports.

Regarding the exacerbation of pain on palpation or mini-
mal contact, 21 articles1,8–12,14–16,18–21,25–29,32,36,37 refer to
it as present at the time of diagnosis, and only El Jouari et al.24

refer to the absence of this symptom.24

Hypersensitivity to cold is present in most cases (17
articles1,8–10,12,14–16,19–21,23,25,26,32,36,40); in 2 publica-
tions,18,24 it is reported as absent, while its presence or
absence is not mentioned in the remaining articles.

The diagnosis of asymptomatic glomus tumor was
reported by El Jouari et al.24 in a male patient whose only
pathologywas a tumorwith a 3-year progressive growth that
produced nail deformity.

Love Test, Hildreth Test and Cold Immersion Test
Regarding the clinical tests for diagnosis, 20 articles report a
positive Love test in 100% of the patients, 9
articles1,8–10,12,14–16,19–21,23,25,26,32,36,40 do not specify its
performance, and only Jouari et al.24 report negative results.

Regarding the Hidreth test, only 11 articles mention its
performance, 9 of which report positivity in 100% of the
cases.18–20,22,23,33,34,36,40

The cold immersion test is reported as positive in 20
articles,1,8–12,14–16,19–21,23,25,26,28–30,32,36 and negative in 2.18,24

Epidemiology

Regarding the distribution by gender, 65% of the cases oc-
curred in femalepatients. In17articles,8–13,15,16,18–23,25–27 the
case reported involved female patients, while 514,24,28–30

publications only reported cases involving male patients.
The average age of the patients was 47 years, ranging from
23 to 78 years.

Of the 30 articles included in the present review, 8
reported cases with topography on the index finger, 5, on
the thumb, 5, on the ring finger, 5, on the little finger, and 3
articles14,26,28 refered to the third finger. The rest of the
works did not specify the exact topography.

In 70% of the cases, the tumors were at the subungual
level, while 20% were cases of volar glomus tumors. The
remaining 10% of the studies reported cases of tumors at the
level of the first, second or third phalange.

Image Studies

Plain radiography is the most requested study: 18
articles1,8,10,12,15,16,18,20–22,24,26,29,32,35,36,40 report its indi-
cation in the preoperative period; and, in 81,8,15,22,26,32,35,37

of them, compatible radiographic changes are evident. The
radiographic reports vary, and, in most cases, they are of
bone erosion and dorsal deformity in the distal phalanx due
to extrinsic compression, and in fewer cases, of soft tissue
edema and scalloping with sclerotic edges.

Le Corroller et al.22 report a case of intraosseous glomus
tumor in the middle phalanx, with particular radiographic
findings such as a radiolucent image in the medullary and
proximal epiphysis of themiddle phalanx, with erosion of the
endosteumof theadjacentcorticalbone. The resultof theX-ray
was normal in the remaining eight articles.10,12,16,20,24,28,29,36

Magentic resonance imagingwasperformedinat least1of the
patients in 15 articles.1,12,16,18–20,22,24–26,28–30,35,36 In general,
thefinding of a soft-tissue imagehypointense inT1 and hyperin-
tense in T2 was described,24–26,28,29, also presenting enhance-
mentaftercontrast injection.24,25,28Gandhi et al.,36 in their series
of 12 cases, included 1 patient who underwent MRI after a
recurrence, using a 1.5-Tesla scanner with fine sections, without
obtaining an image of the tumor. In 3 publications,16,20,30 the
resultwasnormal.Mitchell et al.18 report a case inwhich theMRI
presented findings compatible with a tendon giant cell tumor,
but, after excision, they confirmed it was a glomus tumor.

Regarding ultrasound, its use is mentioned in 6
articles.1,11,14,19,23,31 In the series of 33 cases with digital
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glomus tumor published by Chou et al.,1 it was only per-
formed in 2 cases, and the authors did not describe the
findings. In the publications inwhich the result is detailed, it
is generally described as a solid, hypoechoic, well-defined
lesion, with regular borders, in some cases showing hyper-
vascularization compared to Doppler ultrasound, which tells
us about the vascular nature of the tumor.16,21,25

Ultrasound was either not performed, or its
performance was not reported, in 23
studies.4,8–10,12,14,15,18–20,23,24,26–30,32–34,36,40

Treatment

Surgical Technique
Regarding the surgical approaches used, the transungual
approach was used in 52% of the publications, the volar
approach, in 35%, and the lateral subperiosteal, in 29%.
Dominguez-Cruz et al.13 report one case of treatment using
ultrasound-guided transungual punch.

Complications

The complication most frequently found was nail deformi-
ty,1,28 and, less frequently, hypoesthesia and hypertrophic
scar.33 No complications were reported in 16
articles.4,8–16,18–29,32–37

Recurrence

Recurrence, was reported in 5 articles,1,13,19,32,34 with a
frequency ranging from 0% to 100% .

Chou et al.1 described a relapse rate of 3.03%; Lee et al.,32

of 6.6%, Lin et al.,34 of 13%, and Domínguez-Cruz et al.13 and
Chuang et al.,19 100%. The latter19 performed the partial
amputation of the distal phalanx in the presence of recur-
rence of an intraosseous glomus tumor.

Gandhi ert al.36 reported an initial recurrence in 41.6% of
the patients, and a second recurrence in 25%.

In 19 articles,4,8–10,12,14,15,18–23,26,28,29,33,35,40 there was
no recurrence after surgical excision.

Pathological Anatomy

Regarding the definitive diagnosis, in 28
articles,1,4,8–10,12–14,16,18–22,24–30,32–36,40 it was confirmed
by pathological anatomy without describing the details of
the analysis.

On microscopy, the presence of tumor proliferation made
up of aggregates ofmonomorphic cells with round nuclei and
eosinophilic cytoplasm surrounding vascular structures is
characteristic of these tumors.

Kabukçuoğlu et al.23 and Falleti et al.15 described a variant
of symplastic glomus tumor, characterized by the presence
of nuclear atypia in the absence of any other characteristic of
malignancy.

None of the articles reported the presence of glomangio-
sarcoma, a malignant variant of glomus tumor.
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The data extracted regarding the paraclinical, thera-
peutic, histology and evolution variables are shown
in ►Table 3.

Discussion

The present review reflects the variety of clinical presenta-
tions and diagnostic algorithms, as well as the fact that most
of the references come from case series.

Glomus tumors represent a pathology characterized by a
late diagnosis, with multiple previous consultations mainly
motivated by spontaneous and disabling pain after tactile or
thermal stimuli. A classic triad of spontaneous pain, pain on
minimal contact, and hypersensitivity to cold is described;
combined, these symptoms increase the diagnostic precision.8

Some authors5 state that difficult-to-manage paroxysmal pain
is pathognomonic for the diagnosis. Several hypotheses are
suggested regarding the cause of pain in glomus tumors. The
abundantmast cells in glomus tumors release substances such
as heparin, 5-hydroxytryptamine, and histaine, which makes
pressure or cold stimulation receptors sensitive even to a
minor stimulus.32,38 In addition, it has been proposed as a
cause the existence of numerous unmyelinated nerve fibers
that penetrate glomus tumors andvasodilationof the Sucquet-
Hoyer arteriovenous canals,which dilate in response to cold to
avoid excessive heat loss in the fingers.28 In our review,
spontaneous pain was not reported only in 2 cases.24,27

For the clinical diagnosis, in addition to the classical triad,
three characteristic signs are described: the Love pin test, the
Hildreth test and the cold immersion test.9 The Love pin test
involves the application of targeted pressure with a clip or
the head of a pin, and the area of pain defines the topography
of the tumor.

The Hildreth test is performed by inducing transient
ischemia using a tourniquet, and is considered positive
when the patient manifests pain relief with the provocation
of ischemia, and sudden severe pain when the tourniquet os
released. The cold immersion test is positive when the hand
is immersed in cold water and this causes severe pain in and
around the injury. This is produced by stimulation of the
receptors thata re sensitive to cold, producing a vasodilation
of the arteriovenous canals, which dilate in response to the
cold to avoid excessive heat loss. Bhaskaranand and Nav-
adgi,41 in a study with 18 patients, reported a sensitivity of
100% and a specificity of 78% in the Love test, and 100% of
sensitivity and specificity in the cold immersion test, while
the Hildreth test was 71.4% sensitive and 100% specific.41

Although these tests are characteristic, we found 19 publi-
cations that do not specify their complete
results.1,4,8,9,12,13,16,18,19,22,23,27,28,30,33–36,40

In the literature, the diagnosis is described with an aver-
age delay of seven years since the onset of symptoms, which
may be due to the lack of knowledge of the clinician regard-
ing this pathology. Its nonspecific clinical presentation can
raise the diagnostic doubt with differentials such as neuro-
mas, foreign bodies, melanoma, pigmented nevi, hemangio-
mas and hyperplasia of the Pacinian corpuscle.20,35

They are generally small lesions of less than 10mm,
which, at the beginning, may not be palpable due to their
size and depth. In these cases, for the diagnosis, there are
complementary clinical tests such as transillumination,
which is only mentioned by Bousbaa and Amhajji.29

In the present review, the average age at presentationwas
of 47 years, which coincides with previous reviews on the
subject,3 in which the mean age shows a peak in the fifth
decade of life for men, and in the fourth for women.

These tumors are more frequent in the distal segment of
the fingers, given the higher density of the glomus bodies in
that area.1 In total, 70% of the articles report glomus tumors
at the subungual level, followed in 20% of cases of exclusive
presentation at the level of the fingertip, and 10% at the
digital level, in the first, second or third phalanges.

It occurredmore frequently at the level of the index finger
(30%), followed by the thumb, ring, and little fingers, the
latter with the same proportion each (19%); this differs from
previous reviews, in which the thumbwas the most affected
and the little finger, the least affected.3

According to their clinical presentation, these tumors are
classified as solitary or multiple, the former being the most
frequent. In our initial search, we found publications on
multiple extradigital tumors; not so on multiple digital
tumors.

We found no evidence of the indication for imaging tests,
although plain radiography was the most requested test in
the present review. Radiography enables the assessment of
the presence of bone erosion, found in most subungual
tumors.35 Ultrasound and MRI are reserved for doubtful
cases, in which the symptoms do not present the classic
triad, and cases of recurrent tumors, or of multiple or
atypical locations.36On theMRI, they are described asmildly
hypointense to mildly hyperintense on T1-weighted images
and hyperintense on T2-weighted images. Studies12,40 show
that the MRI is highly sensitive years after the onset of
symptoms, detecting 82% to 90% of glomus tumors in the
hand. However, a small tumor cannot be ruled out with a
negative MRI result; therefore, when there is clinical suspi-
cion, surgery is recommended.11,37

The treatment of choice is complete surgical excision. In
subungual tumors, this can be performed through a tran-
sungual approach, which requires careful extraction of the
nail plate and a longitudinal incision in the bed. This ap-
proach is the most widely used method, enabling complete
removal of the tumor and resulting in a lower recurrence
rate.4(►Figure 2).

In proximal subungual lesions, a lateral subperiosteal
approach has been described. The main disadvantage is the
lower visibility and the consequent risk of incomplete tumor
excision.32

Recurrence rates vary depending on the technique used
and on the incomplete excision of the tumor. It has been
observed that symptoms that appear days to weeks after the
surgical excision may be due to incomplete excision, where-
as, when symptoms appear 2 to 3 years after surgery, this
may indicate multiple tumors.37

Revista Iberoamericana de Cirugía de la Mano Vol. 49 No. 1/2021 © 2021. SECMA Foundation. All rights reserved.

Digital Glomus Tumor Hernández et al. 53



Kim et al.39 analyzed the risk factors related to recurrence
and complications in the postoperative period. The factors
analyzed related to a higher risk of recurrence were tumor
size, bone erosion, anatomical location, surgical approach,
and the method used. Recurrence did not present a greater
statistically significance in the risk groups analyzed. The
complications described were nail deformities, generally
minor striations, and numbness of the fingertips, with no
statistically significant differences regarding the approach
used. The transungual approach is thought to offer a better
view of the surgical field for tumor excision, but it has the
disadvantage of damaging the nail bed, thus presenting a
higher incidence of postoperative nail deformity. A nail-
sparing approach prevents adhesion between the matrix
and the eponychium during healing of the nail bed, avoiding
postoperative nail deformities.

In the present review, minor complications, such as nail
deformity, 1,28 and, less frequently, hypoesthesia and hyper-
trophic scar, have been found.33

Glomus tumors are classified into three types according to
their composition: glomangiomas or ganglioma are formed
mainly by vessels (60%); solid glomus tumors are mainly
composed of glomus cells (25%); and glomangiomyoma
shows a predominance of smooth-muscle cells (15%).10,32

In the present review, the histological type15,23 is only
reported in two cases.

The are limeted reports of glomangiosarcoma, a malig-
nant variant of glomus tumor described in less than 1% of the
cases, more frequently at visceral level; the established
guiding criteria for malignancy are size greater than 2 cm,
deep location, and presence of atypical mitoses or nuclear
atypia.11 We did not find articles that report the presence of
glomangiosarcoma, a malignant variant of glomus tumor.

Glomus tumors that shownuclear pleomorphismwithout
any other malignant feature have been defined as symplastic
glomus tumors, which behave clinically as benign, and must
be differentiated from glomangiosarcoma. This atypia is
recognized as a degenerative change, and is accepted as
benign.15,23

Since glomus tumor is a rare pathology, case reports or
cohort studies carried out with methodological rigor are
important, including as much detail as possible regarding
the findings, once this enables the development of a
database to improve diagnostic and therapeutic
procedures.

Conclusions

Glomus tumors are a mostly benign neoplasm, with no
reported cases of malignancy found in the present review.
Although most studies report spontaneous pain and the
classic clinical triad, its presentation is nonspecific. It is a
rare pathology, which coincides with the fact that in the last
10 years almost all of the publications found are case reports.
These factors together contribute to the late diagnosis: in the
present review, 1 to 10 years elapsed since the onset of
symptoms. Plain radiology was the most requested test in
the present review, followed by ultrasound and MRI, and its
main indication is to rule out differential diagnoses in cases
of diagnostic doubt.

In rare pathologies like this, the publication of case
reports and series, as well as reviews, is important in order
to generate scientific evidence that contributes to decision-
making at a practical level.
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