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Abstract

Background: To document the clinical presentation of glomus tumors of the hand and evaluate the outcome of 
complete surgical excision in terms of relief of symptoms, any postoperative nail deformities and tumor recurrence over 
a period of  one year.
  
Methods: This descriptive case series spanned over a period of twelve years. All patients of either gender and all ages 
who had histologically confirmed glomus tumors of the hands were included. All of them underwent surgical excision 
under local anesthesia.

Results: Out of 17 patients, majority (n=12; 70.58%) were females. The mean age was 41.17±13.7 years. The 
dominant hand was involved in 11 (64.70%) patients. There were 14 patients (82.35%) with subungual tumors whereas 
3(17.64%) had volar pulp glomus tumors. The mean diagnostic delay was 18.88±9.3 months. The tumor size ranged 
from 2 mm to 1.1cm with a mean of 4.05±4.3mm. All the patients (n=17,100%) experienced complete symptomatic 
relief within 2-4 weeks after surgical excision. There were no postoperative nail deformities. There was no recurrence 
over a period of one year.
 
Conclusion: Glomus tumors of the hands were more frequently found among women in their fourth and fifth decades. 
Dominant hand, index finger and distal phalanx represented the commonest affected anatomic locales. Majority of the 
tumors were subungual. Majority of the patients suffered over 12 months in distressful pain before being diagnosed. 
Complete surgical excision under local anesthesia provided rapid relief of the symptoms. Creation of awareness about 
the tumor among doctors as well as public would help to ensure early presentation to plastic surgeon, prompt diagnosis 
and hence avoidance of the prolonged periods of agonizing misery.

Level of evidence: III
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Introduction

Glomus tumors are relatively rare benign tumors 
that originate from the glomus bodies. The glomus 
bodies are highly specialized neuromyoarterial 

structures that contain delicate network of arteriovenous 
anastomoses. These serve to regulate body temperature 
and blood pressure by controlling the cutaneous blood 
flow. These bodies are found in abundance in the 
fingertips of the hands (1-3).

Though glomus tumors can occur anywhere in the 

body, their greatest majority are found in the fingers and 
thumbs, accounting for 1%-5% of the total hand tumors. 
Complete surgical excision constitutes the treatment of 
choice and offers complete cure. The patients typically 
experience complete pain relief within 2-4 weeks 
following surgical resection of the tumor (1-3).

The current study was undertaken to document the 
clinical presentation of glomus tumors of hands and 
evaluate the outcome of surgical excision in terms of 
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entire tumor. It was observed in five patients with small 
size tumors that with tourniquet in situ, the tumor was not 
clearly visible; however upon releasing of the tourniquet 
the tumor became clearly visible. In the remaining 12 
patients the tumor was clearly visible even with the 
tourniquet in situ. A longitudinal incision was made in the 
nail bed directly over the tumor. The nail bed flaps were 
delicately elevated by sharply separating them from the 
tumor. The tumor was excised completely. Following tumor 
excision, the nail bed was meticulously repaired with 
6/0 vicryl sutures. The eponychial skin flap was sutured 
with prolene 5/0 sutures. The nail plate was replaced to 
protect the nail bed and secured temporarily with prolene 
4/0 suture. In case of tumors on the volar pulp, a direct 
incision was made through the volar pulp skin and tumor 
excision undertaken. The skin was closed with prolene 4/0 
sutures. All the resected tumor specimens were subjected 
to histopathological confirmation.

Postoperatively hand elevation was advised to prevent 
edema and swelling. The first wound dressing was 
changed on 5th postoperative day. Skin stitches were 
removed on 10th postoperative day. The VAS score for 
pain was recorded postoperatively at 2 weeks and 4 
weeks. All the patients were followed up for at one year 
postoperatively to rule out any recurrence at that point.

The demographic and clinical profile of the patients 
and outcomes were recorded. The variables analyzed 
included age, gender, duration of symptoms, involvement 
of dominant vs non dominant hand, digits affected, 
location of the tumors whether subungual or volar 
pulp, location with respect to phalanges, frequency of 
various diagnostic clinical criteria (i.e. characteristic 
pain, tenderness, cold sensitivity, visible tumor, nail 
changes, Love’s pin test, Hildreth’s test, Cold test and 
trans-illumination test) and size of the excised tumor. 
The outcome measures analyzed included relief of 
symptoms following tumor excision, any postoperative 
nail deformities and recurrence over a period of one year. 
The   data   were   subjected    to   statistical   analysis using 
SPSS version 11. 

[Figures 1A] through [Figure 6A] shows some of the 
patients included in the study.

relief of symptoms, any postoperative nail deformities 
and tumor recurrence over a period of one year.

Materials and Methods
This prospective case series study was conducted 

over a period of twelve years. (i.e. from January 2008 
to December  2019).  Informed consent was taken from 
the patients. The study followed the ethical protocols 
as outlined by the Helsinki’s Declaration-2013 revision. 
Anonymity of the participants was ensured.

The study included all patients of either gender and all 
ages who presented with histologically confirmed glomus 
tumors of the hands. The exclusion criteria included 
patients who were treated surgically in other hospitals. 

Initially a focused history was taken and focused clinical 
examination was performed to ascertain information 
about key variables of the characteristic pain, tenderness, 
cold sensitivity, any visible tumor or nail changes, Love’s 
pin test, Hildreth’s test, Cold test and trans-illumination 
test.  At presentation, Visual Analogue Scale (VAS) was 
employed to score the pain subjectively by the patients, 
using a ten-point visual scale ranging from 0-10. High 
resolution Magnetic resonance imaging (HR-MRI) with 
intravenous gadolinium contrast was performed to 
radiologically confirm the lesions and anatomically 
locate them preoperatively. 

All the patients were operated upon as day care 
surgery cases. Digital nerve blocks with Xylocaine were 
performed among all patients. Loupe magnification 
was routinely employed during surgery. For subungual 
lesions, the transungual approach was employed. The 
nail plate was removed in a standard fashion. For raising 
the nail plate, a fine artery forceps was gently advanced 
progressively between the nail plate and the nail bed. The 
eponychium was separated with sharp dissection from 
the proximal part of nail plate using a size 15 surgical 
blade. The nail was thus carefully lifted off without 
damaging the nail bed. In cases where the tumor was 
located more proximally in the nail bed, one or two 1-cm 
long skin incisions were made at the junction of the lateral 
nail folds and eponychium. An eponychial skin flap was 
elevated to facilitate direct visualization and excision of the 

Figure 1(A-D). Glomus tumor of the right index finger in a 45-years old lady. A: Pink-purplish colored tumor under the nail plate is noticeable. 
B: The tumor in situ, after removal of the nail plate. C: The excisional defect following excision of the tumor. D: The excised glomus tumor that 
measured 7 mm in its greatest dimension.

(A) (B) (C) (D)
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Results
There were a total of 17 patients with 12 (70.58 %) 

females and 5 (29.41 %)   males.  The age ranged from 
27-62 years with a mean age of   41.17±13.7 years. 

There was involvement of dominant hand in 11 
(64.70%) patients whereas the non-dominant hand was 
involved among 6 (35.29%) patients. The digits affected 
included the index finger (n=6; 35.29%), ring finger 
(n=4; 23.52%), little finger (n=4; 23.52%), thumb (n=2; 
11.76%) and the middle finger (n=1; 5.88%).

There were 14 patients (82.35%) with subungual 
glomus tumors whereas 3 (17.64%) patients had volar 
pulp glomus tumors. Among all patients (n=17; 100%), 

tumors were found in relation to the distal phalanx.
The duration between the first time appearance of 

symptoms and the correct diagnosis ranged between 
three months to 3 years. The mean was 18.88±9.3 
months.

The frequency of various presenting clinical findings 
was as follows:  Pain (n=17; 100%), tenderness (n=17; 
100%), cold sensitivity (n=13; 76.47%), visible tumor 
(n=4; 23.52%), nail changes (n=2; 11.76%), Love’s pin 
test (n=17; 100%), Cold sensitivity test (n=17; 100%) 
Hildreth’s test (n=12; 70.58%), and trans-illumination 
test (n=9; 52.94%).

The tumor size ranged from 2 mm to 1.1cm with a mean 

(A) (B) (C) (D)

Figure 2(A-D). Glomus tumor of the right ring finger in a 39-years old lady. A: Nail plate changes are remarkable. B: Tumor site is pointed out. 
With the tourniquet in situ the tumor was not clearly visualized, however when the tourniquet was released, the tumor became visible. C and 
D: Excisional defect after tumor extirpation and the excised tumor.

(A) (B)
Figure 3(A-B). Glomus tumor of the left ring finger in a 36-years old lady. A: The affected finger. B: Excisional defect with the excised tumor.

Figure 4(A-B). Glomus tumor of the right little finger in a 62-years old man. A: Tumor is visible through the skin and subcutaneous incision. 
B: The excised discrete tumor is shown. 

(A) (B)
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of 4.05±4.3mm.
At presentation the mean VAS score was 9.23±0.56 

(range of 8-10). At 2 weeks it improved to 4.35±0.86 
(range of 3-5) whereas at 4weeks it was further reduced 
to 0.59±0.87 (range of 0-3).

All the patients (n=17,100%) experienced complete 
symptomatic relief within 2-4 weeks.

Among all patients (n=14,100%) with transungual 
approach, the new nail regrown over 12 weeks. There 
was no recurrence over a period of one year. There were 
no postoperative nail deformities.

Discussion
Glomus tumors often pose challenging diagnostic 

dilemma at the very outset. Not many clinicians are 
shrewd enough to pick up the classic clinical triad of 
symptoms that characterize the glomus tumor. These 
include intense paroxysmal pain, exquisite point 
tenderness and sensitivity to cold. Pain is the frequent 
complaint and the remaining two symptoms are found 
in variable proportion of patients. The tumor is often 
invisible and impalpable. In rare instances, one may find 

a visible space occupying lesion under the nail plate, 
pink-purplish discoloration under the nail or some 
noticeable deformation of the nail plate itself. Certain 
clinical tests are commonly employed to confirm or 
refute the presenting symptoms and hence establish the 
clinical diagnosis [Figures 1A; 2B and 6A]. These include 
the Love’s pin test, Hildreth’s test, cold sensitivity test 
and trans-illumination test.  The Love’s pin test is used 
to confirm the exquisite point tenderness. A pinhead 
is used to apply gentle localized pressure to the tender 
area as pointed out by the patient subjectively. This 
typically elicits intense tenderness. In the Hildreth’s test, 
transient ischemia is produced at the arm’s level with 
application of a tourniquet. With the ischemia in place, 
when the Love’s pin test is repeated, there is absence of 
the tenderness of previous magnitude. Upon removal of 
the tourniquet, there is sharp return of the bothering 
pain. Cold intolerance is tested by local application of an 
ice cube to the affected area. The trans-illumination is 
elicited by shining light through the finger pad preferably 
in a dark room. This illuminates the lesion (1-5).

The cold sensitivity test is reported to have 100% 
sensitivity, specificity and diagnostic accuracy. The Love’s 
test has 100% sensitivity and 78% diagnostic accuracy, 
whereas the Hildreth’s test has 71.4% sensitivity, 100% 
specificity and 78% diagnostic accuracy. The glomus 
tumor which has been neglected for long periods of time 
may rarely present with associated nail deformities such 
as increased curvature or longitudinal split of the nail 
plate (4, 5).

In this study majority of the patients were in their 
fourth and fifth decades of life.  All the patients were 
adults and none belonged to the pediatric age group. The 
published studies have variably reported on the age of 
affliction among patients with glomus tumors.  Santoshi 
JA et al from India reported 38 years as the mean age at 
presentation with a range of 16-55 years. Montandon C 
et al from Brazil reported a mean age of 39 years with 
a range between 26-51 years. Ham KW et al from Korea 
observed a mean age of 48.4 years with a range between 

(A) (B) (C)
Figure 5(A-C). Glomus tumor of the left thumb in a 27-years old lady. A: The affected distal phalanx of the thumb showed scalloping defect 
on Plan X-rays. B: Appearance of the excisional defect after complete removal of the tumor and surface curettage of the bone. C: The excised 
tumor specimen.

Figure 6. Glomus tumor of the tip of index finger in a 35-years old 
lady. There is a visible space occupying lesion under the skin along 
with purplish discoloration. Also elevation of the distal part of the 
nail plate is appreciable. The excised tumor measured 11mm in its 
greatest dimension.
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36-78 years. Fazwi R et al from Malaysia found a mean 
age of 49.6 years with a range of 17-74 years. Bargon 
GA et al reported the mean age of 49 years with a range 
of 20-86 years. Pandey CR et from Nepal observed a 
mean age of 36.66 with a range of 22-53 years. Mravic 
M et al from the US reported majority of their patients 
in the fourth to seventh decades of life. In the published 
literature cases of glomus tumors among children have 
been reported and unlike adult subjects, these tend to be 
more commonly multiple rather than solitary (6-12).

In this study females outnumbered the male patients. 
Several published papers conform to our observation.  
Santoshi JA et al reported 21 females versus 16 males. 
Ham KW et al had 17 females and 4 males in their study. 
Fazwi R et al had 9 females and 6 males. Mravic M et 
al found 64% females and 36% males in their study. 
Montandon C et al reported a male to female ratio of 7:1, 
whereas Fujioka H et al reported 2 males and 2 females. 
Bargon GA et al in their series of 87 patients reported 
almost equal affliction of either gender with 45 males 
while 42 were females (6, 7, 9, 10, 12, 13).

In this series more frequent involvement of the 
dominant hand was observed. Jawalkar H et al also 
reported similar observation with involvement of right 
hand among 7 patients and left hand in 5.  Santoshi JA et 
al had 21 patients with left-hand involvement whereas 
16 with right hand (6, 14). 

In this study index fingers were found to be the most 
commonly affected fingers. Most of the published studies 
conform to this observation. Montandon C et al observed 
involvement of the index finger in 3 cases, middle finger 
in 2, little finger in 2 and thumb in one case. Jawalkar H 
et al reported  index finger as the most common digit 
involved in 5 patients, followed by the middle finger and 
the thumb 3 each and the ring finger in one case. Santoshi 
JA et al reported ring finger among 14 cases, thumb in 8, 
index, middle and little fingers each 5 cases (6, 7, 14).  

In this study all the glomus tumors were found in 
relation to the distal phalanx. Our observation conforms 
to several published studies where distal phalanx has 
been identified as the most common site for development 
of glomus tumor. Lee W et al in their series of 15 cases of 
glomus tumors, observed 11 tumors located in the nail 
bed, 3 in the volar pulp and 1 in the radial aspect of the 
fingertip (15, 16). 

In this study 14 patients had subungual whereas 3 had 
pulp glomus tumors. Published studies have reported 
similar tumor distribution. 10% or fewer glomus tumors 
are found in the volar pulp of digits (17-21).

In this study all the study subjects had solitary glomus 
tumors. According to the published studies, the solitary 
variant is mostly found in the hand. Multiple glomus 
tumors occur at a rate of 10% and may be encountered in 
other body parts. Very rarely these may occur as familial 
disease in an autosomal dominant fashion. The multiple 
glomus tumors are usually painless (12, 16, 22-25).

In this study the mean tumor was 4.05 mm. Mravic M 
el al reported the median size of tumors as 6 mm (range 
of 0.2–5.6 cm). Lee W et al reported 3-9 mm size range. 
Santoshi JA et al observed the mean size of lesion as 3.8 
mm (range 2 to 10 mm) (6, 12, 16).

In this study the mean duration of symptoms before 
establishing the correct diagnosis was 18 months. The 
published literature has reported variable durations in 
this regard. Santoshi JA et al reported 3.8 years (range 
2-12 years) as the mean duration of symptoms before 
presentation. Ham KW et al reported 18 months (ranging 
4 to 52 months) as the mean duration. Jawalkar H et 
al found that the mean duration of symptoms before 
diagnosis was 3.25 years (range 1–9 years).  Pandey CR et 
al from Nepal found that the mean duration of symptoms 
before presentation and diagnosis was 15.5 ± 21.80 
months (range: 3-72 months). Song M et al reported 4.6 
years (range 1 month to 20 years) as the mean duration 
of symptoms until diagnosis. Muramatsu K et al reported 
this period as 4.5 years (range, 6 months to 10 years). 
Bargon GA et al reported an average 3.3 to 5 years. Bargon 
GA et al observed that an average of 2.5 physicians (range: 
0-7) evaluate a patient before the definitive diagnosis of a 
glomus tumor is confirmed (6,8,10,11,14 26, 27).

The glomus tumor may present a diagnostic dilemma 
and take years with multiple consultations and 
investigations before an appropriate diagnosis is made. 
Early recognition and prompt diagnosis of glomus 
tumors is extremely important, as the diagnostic delay 
may lead to the exacerbation of the patient’s symptoms, 
secondary nail changes and prolongation of the patient’s 
miseries. The diagnostic delay may result from a number 
of reasons. For instance, the severe pain may be mistaken 
for other causes such as neuromuscular pain or even 
chronic regional pain syndrome (CRPS). These tumors 
are often small, deep seated and usually impalpable and 
hence more difficult to diagnose (1-3, 28).

In this study High resolution Magnetic resonance imaging 
(HR-MRI) with intravenous gadolinium contrast was 
employed in the preoperative evaluation of the patients. 
It is currently considered the gold standard diagnostic 
investigation. It is non-invasive and doesn’t involve any 
exposure to radiation. It can detect early lesions as small 
as 2 mm. The MRI scan not only detects the symptomatic 
tumor under scrutiny but also helps to delineate if there 
are multiple asymptomatic glomus tumors. It also helps 
to rule out other possible differential diagnoses. Both TI 
and T2 images with axial and coronal views are acquired.  
Characteristically there is low-signal intensity on T1-
weighted images whereas marked hyperintensity on T2-
weighted images (4, 13, 15, 29)

Except for the cases of volar pulp tumors, a transungual 
approach was employed for the subungual lesions in 
the current study. With removal of the nail plate, ideal 
exposure is obtained. Tumor excision is undertaken in a 
meticulous manner. Replacing the nail plate in its original 
position has been suggested to prevent nail deformities. 
Cosmetically unsatisfying results occur if the nail bed 
is severely damaged while removing the tumors or the 
nail bed is not properly repaired. Some authors have 
employed lateral approaches, either the lateral sub 
periosteal one or the latero-ungual approach.  The major 
drawback of the lateral approaches is the lesser degree 
of exposure of the nail bed in subungual lesions. Also it is 
attended by a recurrence rate of 15.7% (1-3, 30).

In this study no tumor recurrence was observed at a 
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