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Abstract

An association between glomus tumor and neurofibromatosis type | has been reported. It is characterized by multiple
tumors and young age at onset. The early diagnosis of neurofibromatosis type | is important because it is associated with
a high rate of malignancy. A 25-year-old man presented to our hospital with left index finger pain that had persisted for
6years. Physical and imaging findings suggested a benign soft-tissue tumor. Surgery was performed, and the tumor was
pathologically diagnosed as glomus tumor. In this case, the patient with a young-onset glomus tumor was suspected of having
neurofibromatosis type |. An additional medical examination led to the diagnosis of unrecognized neurofibromatosis type |.
We experienced a case in which the onset of a glomus tumor led to the diagnosis of neurofibromatosis type |I. Comorbid

neurofibromatosis type | should be kept in mind when glomus tumors are diagnosed.
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Introduction

Glomus tumors are benign tumors that account for 1%—5%
of soft-tissue tumors of the hand and are most common in
women in their 30s-50s.!? Neurofibromatosis type 1 (NF1)
is an autosomal dominant genetic disorder caused by muta-
tions in the tumor suppressor gene NF1.3~ Its prevalence is
1 in 2,500-5,000 of the population.®=

The association between glomus tumor and NF1 was
first reported in 1938, and several case series have been
published since then.®? To date, it has been reported that
the probability of a glomus tumor complicating NF1 is
approximately 5% and that this complication is character-
ized by a tendency toward multiple tumors and a young
age at onset.>!%!! The early diagnosis of NF1 is important
because it has a high rate of malignancy.*>!?> Many reports
have focused on the characteristics of glomus tumors asso-
ciated with patients with NF1,»!%!L13 byt there are no
reports describing a case in which the onset of a glomus
tumor led to the diagnosis of NF1. We experienced a case
in which the onset of a glomus tumor led to the diagnosis
of NF1.

Case report

A 25-year-old man presented to our hospital with left index
finger pain that had persisted for approximately 6years.
Tenderness was observed on the index finger of the ulnar
side of the lateral paronychium; however, there was no red-
ness or swelling in the same area. The distal interphalangeal
joint range of motion was preserved. The pain was aggra-
vated by cold stimulation. A plain radiograph of the left
index finger showed no morphological changes in the bone
(Figure 1(a) and (b)). Contrast-enhanced MRI showed a nod-
ular lesion with low T1 (Figure 2(a)), high T2/Short tau
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inversion recovery (STIR) (Figure 2(b)), and contrast effect
on the ulnar side under the left index fingernail (Figure 2(c)).

Based on the physical and imaging findings, a benign
soft-tissue tumor (e.g., glomus tumor) of the left index finger
was suspected. Surgery was performed under axillary block
anesthesia. An incision was made along the ulnar margin of
the left index fingernail, and the subungual area was dis-
sected to reach the distal phalanx (Figure 3). When the nail
plate and nail bed were lifted and expanded, a mass of
approximately ¢3—4 mm was found between the nail bed and
the distal phalanx, which was excised. The tumor was patho-
logically examined. Hematoxylin and eosin (HE) staining
showed glomus cells with small round nuclei and acidophilic

Figure |. Plain radiograph of the left index finger showed no
morphological changes in the bone. (a) Anteroposterior view and
(b) lateral view.

cytoplasm proliferating in an alveolar configuration.
Immunostaining was positive for CD34 and smooth muscle
actin (Figure 4(c)), but desmin staining was negative. Based
on these findings, a diagnosis of glomus tumor was made.

Since this case involved a young-onset glomus tumor,
we suspected an NF1 complication and performed a
detailed physical examination and medical interview. The
physical examination revealed numerous well-demarcated
brown macules (café-au-lait spots), ranging in size from the
tip of a little finger to the size of a chicken egg, from the
thoracic abdomen to the back (Figure 5(a) and 5(b)). A soft
tissue mass (neurofibroma) the size of an index finger was
also noted on the left upper buttock (Figure 5(c)). In addi-
tion, an interview revealed a family history of NF1. Based
on these findings, the patient met the clinical diagnostic
criteria for NF1.

The comorbid NF1 lesions were evaluated. A detailed
examination of the trunk and extremities revealed no suspi-
cious lesions. Brain MRI showed no signs of a brain tumor
or optic nerve glioma. In addition, electrocardiography and
echocardiography were performed to evaluate the circula-
tory system, but revealed no abnormalities. In this case, there
were no lesions that would have required early therapeutic
intervention. However, multiple iris nodules (Lisch nodules)
were observed, and thoracic scoliosis with a Cobb angle of
approximately 15° was found (Figure 6).

After surgery, the finger pain improved, and there has
been no evidence of recurrence for approximately 1year
since the operation. Complications of NF1 were also care-
fully monitored. No central or peripheral neurologic symp-
toms were observed, and there were no neoplastic lesions on
the trunk or extremities. We will continue to monitor the
patient for the development of a recurrent glomus tumor and
other complications associated with NF1.

Discussion

We experienced a case in which the onset of a solitary glo-
mus tumor led to the diagnosis of NF1. At the time of the

Figure 2. Contrast-enhanced MRI showed a nodular lesion with low intensity on T1, high intensity on T2/STIR, and contrast effect on
the ulnar side under the left index finger nail. (a) T axial, (b) STIR, and (c) Contrast-enhanced axial.
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diagnosis of glomus tumor, we examined the patient with the
possibility of NF1 in mind and were able to diagnose NF1.

Figure 3. The nail plate and nail bed were lifted and expanded,
and a mass of approximately ¢$3—4 mm was found between the
nail bed and the distal phalanx.

Figure 4. (a) Glomus cells with small round nuclei and
acidophilic cytoplasm proliferating in alveolar configuration.
Hematoxylin and eosin staining, original magnification 100X,
200X (inset). (b) Immunostaining was positive for smooth muscle
actin. Immunostaining, original magnification 200 X.

Glomus tumors are benign tumors of the vascular system
that arise from the glomus organ, which regulates blood flow
in the skin concentrated in the fingers and toes.'? Glomus
tumors are usually solitary, and cases of multiple glomus
tumors in the general population are very rare.'* NF1 is char-
acterized by café-au-lait spots and neurofibromas, with vari-
ous symptoms throughout the body.>* The early diagnosis
and evaluation of complicated lesions are important because
the rate of malignancy is approximately four times higher
than that of healthy individuals.>'> Among them, malignant
peripheral nerve sheath tumors, which are said to occur in
10% of cases, and the 5-year survival rate is reported to be
15%-50%.'3 Other lesions, including brain and spinal cord
tumors and ocular lesions (e.g., glioma opticis), and less fre-
quently, cardiovascular lesions (e.g., pulmonary artery ste-
nosis and aneurysms), should also be kept in mind.*

Several studies have reported an association between NF1
and glomus tumors.®? In 2009, Brems et al. reported a genetic
link between NF1 and glomus tumors based on a genetic
analysis.> They showed that germline and somatic NFI
mutations and RAS-MAPK hyperactivation were observed
in NF1-associated glomus tumors, but no similar changes
were observed in sporadic glomus tumors. In this report,
they showed a genetic link between NF1 and glomus tumors
and reported that a loss of function due to mutation in NF'/ is
crucial in the pathogenesis of glomus tumors in NF1. To
date, it has been reported that the probability of glomus
tumor as a complication of NF1 is approximately 5% and the
complication is characterized by a tendency toward multiple
tumors and young age at onset.>'%!! Although this case was
monogenic, the onset of the disease when the patient was in
his teens suggested that the glomus tumor was associated
with NF1.

This case was left without medical attention due to the
lack of subjective symptoms, although he was aware of the
skin rash. There are many asymptomatic complications in
the early stages of NF1. Therefore, it is expected that there
are a certain number of other cases, such as ours, that develop
NF1 which are left undiagnosed and untreated. An early

&

Figure 5. Multiple brown macules and soft masses, thought to be café-au-lait spots and neurofibroma were observed. (a) Thoracic

abdomen, (b) Back, (c) Upper buttock.
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Figure 6. Anteroposterior plain radiograph shows scoliosis with
a Cobb angle of approximately |5°.

diagnosis of NF1 is important because there are many com-
plications that can have a major impact on daily life.
Therefore, it is necessary to understand the relationship
between NF1 and glomus tumors and to search for complica-
tions when NF1 is diagnosed.

Conclusion

We experienced a case in which the onset of a glomus tumor
led to the diagnosis of NF1. It is important to keep the pos-
sibility of comorbid NF1 in mind when a glomus tumor is
diagnosed.
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