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G lomus tumors are exquisitely painful benign 
tumors of the glomus body, a neuromyoarteri-
al structure that exists in high concentrations 

in the fingertips, and is involved in thermoregula-
tion. Glomus tumors are usually solitary and often 
arise in a subungual location, although multifocal 
disease and nonsubungual presentation are not un-
common. They occur more commonly in women 
and usually occur in the fourth decade of life. Histor-
ically, they have been considered isolated sporadic 
tumors, not associated with other disease processes.

Recently, however, multiple case reports, a mo-
lecular genetics study, and an epidemiologic study 
have confirmed that type I neurofibromatosis is as-
sociated with glomus tumors. Type I neurofibroma-
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Background: Glomus tumors are painful benign tumors arising from the 
neuromyoarterial elements of the glomus body, typically in a subungual 
location. Historically, glomus tumors have been considered isolated or spo-
radic, not typically associated with other disease processes. Over the last few 
years, however, multiple case reports, a molecular genetics study, and an 
epidemiologic study have confirmed an association between type I neurofi-
bromatosis and glomus tumors. The purpose of this review is to summarize 
the existing information about the association between neurofibromatosis 
and glomus tumors and to determine whether glomus tumors that are asso-
ciated with neurofibromatosis differ from isolated glomus tumors in terms 
of tumor number, location, and sex distribution.
Methods: A PubMed, Ovid Medline, and Cochrane Database search was per-
formed using the terms “glomus tumor,” “glomus tumour,” and “glomangio-
ma” each combined with the search term “neurofibromatosis.” Fifteen English 
language articles were included. Information about the molecular genetics, 
patient sex, number of tumors per patient, and tumor location were recorded.
Results: A total of 36 patients with glomus tumors and neurofibromatosis have 
been reported in the literature. Seventy-nine percent were female. Tumors 
were multifocal in 32% of patients, with an average of 1.4 glomus tumors per 
patient. Glomus tumors arose in a nonsubungual location in 38% of patients.
Conclusions: A strong association between type I neurofibromatosis and 
glomus tumors has been identified. In neurofibromatosis patients with 
glomus tumors, the sex distribution, tumor location, and tumor burden 
appear similar to those in patients with isolated glomus tumors. Treating 
providers should be aware of this association to facilitate prompt diagno-
sis and treatment. (Plast Reconstr Surg Glob Open 2014;2:e214; doi: 10.1097/
GOX.0000000000000144; Published online 15 September 2014.)
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tosis (formerly von Recklinghausen’s disease) is a 
rare genetic condition with an incidence of approx-
imately 1 in 3000 (Table 1). Although the presenta-
tion can vary, it often results in multiple cutaneous 
neurofibromas or large plexiform neurofibromas. 
Although several benign and malignant tumors 
have been associated with type I neurofibromato-
sis, until recently, glomus tumors have not been be-
lieved to be part of the tumor spectrum in patients 
with neurofibromatosis.

Despite the fact that plastic surgeons treat both 
glomus tumors and neurofibromatosis patients, this 
association has not been well described in the plastic 
surgery literature. The purpose of this review is to 
summarize the existing literature on the association 
between glomus tumors and type I neurofibromato-
sis and to characterize glomus tumors that present in 
patients with neurofibromatosis in terms of sex dis-
tribution, tumor location, and tumor burden.

METHODS
PubMed, Ovid (MEDLINE), and Cochrane da-

tabase searches limited to English language pub-
lications using the terms “glomus tumor,” “glomus 
tumour,” “glomangioma,” and “neurofibromatosis” 
were performed. Additional articles were also iden-
tified by a manual reference search of relevant ar-
ticles generated by the database searches. Articles 
that were nonrelevant or duplicative were excluded, 
and a single article that was not accessible was also 
excluded.1 Figure 1 provides details of the system-
atic database search. A total of 15 articles were in-
cluded in the review (Table 2). Information about 
the strength and the genetics of the association was 
recorded. Data on patient sex, tumor location, and 
number of tumors were recorded.

RESULTS
A total of 36 patients with neurofibromatosis and 

glomus tumors were identified. Among the reports 
that included data on patient sex, 79% were female. 
Among the reports that included data on the num-
ber of tumors per patient, there was an average of 

1.4 glomus tumors per patient, with 32% of patients 
having multifocal tumors. Among the reports that 
described tumor location, 62% of patients had tu-
mors that arose in a subungual location and 38% of 
patients had nonsubungual tumors. Table 3 summa-
rizes the data obtained from the case reports.

DISCUSSION
In 1938, Klaber2 provided the first report of a glo-

mus tumor arising in a patient with neurofibromato-
sis. In this report, a “blue nodule” was excised from 
the right calf of a 13-year-old girl with type I neuro-
fibromatosis. She was also noted to have similar soft 
blue nodules on the neck and left heel that were 
tender to deep pressure. The literature contains no 
further reports of glomus tumors in patients with 
neurofibromatosis until 1995, when Sawada et al3 re-
ported 3 patients with type I neurofibromatosis and 
subungual glomus tumors. Between 1995 and 2013, 
13 more case reports described glomus tumors aris-
ing in the setting of type I neurofibromatosis. Al-
though many of the authors speculated about the 
possibility of an association, it was not confirmed 
until 2009.

In 2009, Brems et al4 defined the genetics of 
the association between glomus tumors and type I 
neurofibromatosis. Type I neurofibromatosis is an 
autosomal dominant condition caused by loss or in-
activation of 1 allele of the tumor suppressor gene 
NF1. The authors demonstrated that glomus tumors 
that arise in patients with type I neurofibromatosis 
are due to biallelic inactivation of the NF1 gene, or 
a “second hit” that occurs specifically within the α-
smooth muscle actin–positive cells of the glomus 
body. Interestingly, even though these glomus tu-
mors are histologically identical to isolated, sporadic 
glomus tumors, isolated glomus tumors do not ex-
hibit the same NF1 mutations.

In 2013, Harrison et al5 performed a case–control 
epidemiologic study in which a cohort of patients 
who had undergone glomus tumor excision were 
compared with a similar cohort of patients who had 
undergone excision of other benign hand lesions. 
Twenty-nine percent of patients who had undergone 
glomus tumor excision were found to carry the di-
agnosis of neurofibromatosis, whereas none of the 
patients in the control cohort had neurofibroma-
tosis, resulting in a calculated odds ratio of 168:1. 
Although the number of patients in this study was 
low, it does support a strong epidemiologic associa-
tion between neurofibromatosis and glomus tumors. 
It should be noted, however, that even though the 
association between glomus tumors and type I neu-
rofibromatosis is strong, it would probably be more 

Table 1. Neurofibromatosis Type I Diagnostic 
Criteria: 2 of the following Criteria Needed for 
Diagnosis

Two or more neurofibromas, or 1 plexiform neurofibroma
Axillary or groin freckling
Six or more café au lait spots (>5 mm in prepubertal or 

>15 mm in postpubertal)
Sphenoid dysplasia or thinning of cortex of long bones
Lisch nodules
Optic nerve tumors
First-degree relative with NF1
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common for a plastic surgeon or hand surgeon to 
encounter isolated, sporadic glomus tumors in clini-
cal practice, due to the fact that type I neurofibro-
matosis is rare.

Some authors have speculated that glomus tu-
mors arising in the setting of type I neurofibroma-
tosis are more likely to be multifocal, rather than 
solitary.4 In the literature, the incidence of multi-
focality for sporadic glomus tumors varies widely, 

ranging from 2.3% to 25%.6–8 Multifocality has been 
associated with children, familial inheritance, and 
pregnancy.9–11 Multiple hereditary glomus tumors 
is a distinct, well-described entity and represents a 
subset of patients in whom multiple glomus tumors 
develop at a young age. Multiple hereditary glomus 
tumors are inherited in an autosomal dominant fash-
ion through a glomulin gene mutation.12,13 In this re-
view of patients with neurofibromatosis, the average 

Table 2. Data from the 15 Articles Included in the Systematic Review

Article Author Year
No.  

Patients Male Female
Mean 
Age No. Tumors Subungual

Morbus Recklinghausen with  
glomoid tumors

Klaber2 1938 1 X 13 1 No

Three cases of subungual glomus 
tumors with von Recklinghausen 
neurofibromatosis

Sawada et al3 1995 3 X X 45 5 Yes
X 31 1 Yes

39 1 Yes
A case of multiple subungual glomus 

tumors associated with NF type 1
Okada 1999 1 X 22 6 Yes

Glomus tumors De Maerteleire 2000 1*
An additional case of solitary  

subungual glomus tumor  
associated with NF 1

Kim 2000 1 X 34 1 Yes

Multifocal glomus tumours of the  
fingers in two patients with NF  
type 1

De Smet L 2002 2 X X 53 2 No
35 2 Yes

Glomus tumors in neurofibromatosis 
type 1: genetic, functional and  
clinical evidence of a novel  
association

Brems et al4 2009 11† X X 42 2 NR
X X 57 1

X 41 1
X 36 1
X 11 1
X 35 4
X 50 4

26 1
29 1

Glomus tumour of the thumb in a 
child with neurofibromatosis: a  
case report

Leonard M 2010 1 X 11 1 No

Diagnosis, management, and  
complications of glomus tumors  
of the digits in NF type 1

Stewart D 2010 15‡ X 28 1 NR
X 49 1
X 35 1
X 34 1
X 25 1
X 57 1

Multiple glomus tumors and  
segmental neurofibromatosis:  
there are no coincidences

Cabral R 2011 1 X 62 1 No

Oral ketamine in the palliative care 
setting: a review of the literature 
and case report of a patient with NF 
type 1 and glomus tumor-associated 
complex regional pain syndrome

Soto E 2012 1§

The association between glomus 
tumors and neurofibromatosis

Harrison et al5 2013 6 NR NR

Multiple subungual glomus tumours 
associated with NF1

Morohashi 2013 1 X 45 3 Yes

Glomus tumours in the long finger 
and in the thumb of a young patient 
with neurofibromatosis-1

Dahlin L 2013 1 X 17 2 No

Subungual glomus tumors of the  
finger in a patient with type 1  
neurofibromatosis

Kuwabara H 2013 1 X 35 1 Yes

*Patient reported in De Smet 2002.
†2 patients previously reported by De Smet 2002.
‡2 patients previously reported in De Smet 2002; 7 patients previously reported by Brems et al4.
§Patient reported in Brems et al.4

NR indicates not recorded.
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number of tumors per patient was 1.4, with 32% of 
patients having multiple glomus tumors. Although 
this value is slightly greater than is typically report-
ed for isolated sporadic glomus tumors, a statistical 
comparison is not possible. Regardless of whether 
multifocality is more common in neurofibromatosis-

associated glomus tumors than in sporadic glomus 
tumors, it is important to note that multifocality is 
not uncommon.

Glomus tumors associated with type I neurofibro-
matosis do not appear to differ from isolated glomus 
tumors in terms of sex distribution. In this review, 
79% of patients were female. Sporadic glomus tu-
mors are also known to be much more common in 
women (although there is no sex predilection for 
multiple familial glomus tumors).12 In a large study 
of isolated glomus tumors, which included 51 pa-
tients with glomus tumors of the hand, 86% of pa-
tients were female.14 Type I neurofibromatosis, an 
autosomal dominant disease, has an equal sex dis-
tribution, suggesting that the female predominance 
that is seen in both sporadic and neurofibromato-
sis-associated glomus tumors is unrelated to the as-
sociation with neurofibromatosis. Why this female 
predilection is not present in multiple familial glo-
mus tumors is unknown.

Fig. 1.  algorithm demonstrating the details of the database search.

Table 3. Summary Data

Characteristic Percent No.

Total no. patients 36
Mean no. tumors 

per patient
1.4

Male* 21% 6/28
Female 79% 22/28
Multifocal 32% 9/28
Solitary 68% 19/28
Subungual† 62% 8/13
Nonsubungual 38% 5/13
*Of 36 patients, data on sex and number of tumors (solitary versus 
multifocal) were available for 28 patients.
†Data on location of tumor (subungual versus nonsubungual) were 
available for 13 patients.
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Glomus tumors have been found almost every-
where in the body, including the head and face, 
back, foot, ankle, vagina, penis, lung, various visceral 
organs, cervix, and bone.15–19 However, for isolated 
sporadic glomus tumors, the subungual location is 
by far the most common (60%–80%).20–22 Sex also 
plays a role in tumor location, with a subungual loca-
tion being more common in women, but with no sex 
preference noted at other locations.12 In this review, 
62% of tumors were subungual, which is consistent 
with reports of isolated sporadic glomus tumors.

An understanding of the association between 
type I neurofibromatosis and glomus tumors is im-
portant for plastic surgeons and hand surgeons. Be-
cause type I neurofibromatosis is usually diagnosed 
at a young age23 and glomus tumors typically occur 
in adults, it is unlikely that the surgeon will see a 
patient with a glomus tumor who has undiagnosed 
neurofibromatosis. However, this clinical scenario 
can occur, and glomus tumors in patients with type I 
neurofibromatosis in the pediatric population have 
been described.4 Therefore, the surgeon should 
always keep the diagnosis of type I neurofibroma-
tosis in mind when a glomus tumor is identified. A 
more likely scenario would be a patient with known 
neurofibromatosis presenting with an undiagnosed 
painful lesion in the fingertip or elsewhere. If the 
presentation of the glomus tumor is classic, with a 
single painful subungual tumor, the diagnosis and 
treatment may be straightforward. However, in this 
study, an atypical presentation was common, with 
38% of patients having nonsubungual tumors and 
32% of patients having multifocal tumors. Even with 
classically presenting glomus tumors, the diagnosis is 
often delayed, and patients may see multiple physi-
cians before receiving a diagnosis and treatment.14 
Therefore, in patients with known type I neurofi-
bromatosis, the presence of focal subcutaneous pain 
should lead to the consideration of the possibility of 
a glomus tumor. If the diagnosis is in question, mag-
netic resonance imaging can be diagnostic. A glomus 
tumor will have low signal intensity on T1-weighted 
images and very high signal intensity on T2-weight-
ed images, with a “nidus” appearance. If gadolinium 
contrast is administered, post-gadolinium T1-weight-
ed images will show marked enhancement.

CONCLUSIONS
Multiple case reports, a molecular genetics study, 

and a recent epidemiologic study all confirm that 
type I neurofibromatosis is associated with glomus 
tumors and that glomus tumors should be consid-
ered part of the tumor spectrum of type I neurofi-
bromatosis. It is important for plastic surgeons and 

hand surgeons to be aware of this association. In the 
patient with type I neurofibromatosis who presents 
with a painful subcutaneous lesion, the diagnosis 
of glomus tumor must be considered. Like isolated 
glomus tumors, they are more common in women, 
usually solitary, and most commonly found in a sub-
ungual location. However, atypical presentations 
with multifocal or nonsubungual tumors are not un-
usual. It is hoped that as this association becomes 
more widely recognized, earlier referral, diagnosis, 
and tumor excision will provide pain relief and pre-
vent delays in treatment. 
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