
International Journal of Surgery Case Reports 86 (2021) 106324

Available online 19 August 2021
2210-2612/© 2021 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Case report 

Rare glomus tumor formation following trauma to the first digit 
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Introduction: Glomus tumors are rare and few cases are reported in the literature. They typically occur in females 
on the digits of the hands. 
Case presentation: We report a case of a 30 year-old woman who presented with a mass that developed on the 
distal tip of her right thumb after traumatic injury. Magnetic resonance imaging (MRI) was conducted and mass 
resection was performed. Histopathology confirmed that the mass was a glomus tumor. 
Clinical discussion: Clinical presentations of glomus tumors are typically non-specific, mainly consisting of a small 
mass with chronic pain, with a lengthy time to diagnosis and potentially improper management. MRI is the 
preferred diagnostic step, followed by curative surgical excision and pathological confirmation. 
Conclusion: Glomus tumors can cause significant discomfort for patients, and clinicians should be aware of the 
rare diagnosis when treating painful masses on the extremities, as surgical excision is often curative.   

1. Introduction 

The anatomy and physiology of the glomus body are of interesting 
note. This cutaneous apparatus consists of various neuromyoarterial 
components that function in thermoregulation [1–3]. In addition to 
regular smooth muscle cells, specialized smooth muscles cells known as 
glomus cells, envelope the arteriovenous anastomoses seen in glomus 
bodies [1–4]. These structures are further surrounded by nerve endings 
and mast cells that play a role in pain perception as well [1,4]. Hyper-
plasia of the glomus body components leads to benign tumor formation. 
However, malignancies have also been rarely reported [5]. 

Glomus tumors account for approximately 2% of soft tissue tumors, 
and comprise 1–5% of tumors of the hand [3,4]. Two sub-classifications 
of glomus tumors exist: the ‘solitary’ form, which is more common than 
the ‘multiple’ form. Although glomus tumors can occur throughout the 
body, they have a predilection to the distal digits, especially the sub-
ungual area. This localized tendency has been attributed to as high as 
75% of glomus tumors [6]. Females develop glomus tumors more than 
men; however, males more often exhibit extra-digital sites of tumor 
development [3]. 

Further categorization is based on the major histopathological 
component of the glomus body expressed in the tumor, which yields 
three distinct sub-types: the solid, glomangioma, and glomangiomyoma 

forms. The differentiating factor between these three sub-types is the 
presence of glomus cells, and varying degree of vascular and smooth 
muscle composition. These benign tumors tend to be painful and have a 
large gap in time, often multiple years, between symptom development 
and definitive diagnosis [1,8]. This is unfortunate, as minor surgical 
resection is often curative [1–2,5,9]. 

This case was reported in accordance with the SCARE 2020 guide-
lines [10]. 

2. Case presentation 

Our patient was a 30 year-old female who presented to an outpatient 
clinic with a painful right first digit mass. Fifteen years ago, she suffered 
a crush injury to her right thumb, followed by subungual bleeding and 
bruising. Throughout the year following the crush injury a round solid 
mass slowly formed with progressive paroxysmal pain and tenderness at 
the exact site where the trauma occurred. She had been seen by multiple 
providers in the past without definitive treatment of her symptoms. The 
patient stated that her previous providers did not suspect a glomus 
tumor and would manage her complaints medically. They would focus 
on short courses of non-steroidal anti-inflammatory drugs, which did not 
fully address the patient's concerns. She denied changes in temperature 
sensation around the mass. The patient had no relevant family or 
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psychosocial history. She is a non-smoker who does not use recreational 
drugs, and rarely drinks alcohol. 

A well-rounded 3mmx4mm bead-like lump without discoloration 

was visualized on the distal phalanx of the right first digit, along with a 
slight nail deformity. The projecting mass was firm, slightly mobile, and 
exquisitely tender to palpation. Multiple views of T1-weighted and 

Fig. 1. MRI of patient's right five digits in the transverse plane. T1 (A.) & Proton Density (B.) weighted MRI of patient's right hand in the transverse plane showing a 
zone of hyper-intensity at the distal phalanx of first digit consistent with a soft-tissue mass. 

Fig. 2. MRI of patient's right hand in the coronal plane. T1 (A.) & Proton Density (B.) weighted MRI of patient's right hand in the coronal plane showing a zone of 
hyper-intensity at the distal phalanx of first digit consistent with a soft-tissue mass. 
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proton density weighted magnetic resonance imaging (MRI) showed a 
zone of hyper-intensity at the peri-ungual distal pulp of the right first 
digit [see Figs. 1–3]. The imaging demonstrated a soft tissue mass 
continuous with subcutaneous tissue of the pulp of the digit and not an 
extension of the distal phalanx bone. 

We performed a mass excision under general anesthesia using a less 
extensive version of the lateral sub-periosteal approach. A tourniquet 
was placed over the right upper extremity and an additional local block 
was placed at the base of the digit, consisting of a 50:50 solution of 
0.25% bupivacaine with 1% lidocaine. After exsanguination of the right 
thumb, a 1 cm incision was made at the tip of the mass and extended to 
the lateral edge of the nail bed, avoiding insult to the nail [see Fig. 4]. 
Careful dissection through the subcutaneous tissue and fascia was made 
until the mass was identified. A 5 mm × 4 mm white mass with a faint 
bluish hue was excised [see Fig. 4]. A 5 mm × 2 mm pedicle that was 
associated with the mass [see Fig. 4] was also carefully resected to 
ensure no margins remained. The distal portion of the digit nail fold was 

reconstructed and primary closure was obtained using 5–0 non- 
absorbable sutures in a simple interrupted fashion. The wound site 
was further dressed with a petrolatum gauze dressing and additional 
gauze bandages wrapped with a soft roll. A short arm splint was applied 
to maintain the right hand in a functional position. 

The resected mass and pedicle were sent for histopathological anal-
ysis, which showed patchy proliferation of glomus tumor cells in fibrotic 
stroma and perivascular regions [see Fig. 5]. Immunohistochemistry 
staining for a vascular tumor marker, friend leukemia integration-1,was 
performed as well [see Fig. 5]. Given the single lesion and the major 
composition of the tissue sample being glomus cells with limited 
vasculature and smooth muscle, the glomus tumor was deemed to be of 
solitary solid type. 

The patient followed up in clinic two days post-procedure with a 
well-healing wound and no complications. She continued to adhere to 
post-intervention wound care and sutures were removed on post- 
operative day ten, with no signs of wound infection and full 

Fig. 3. MRI of patient's right first digit in the sagittal plane. T1 (A.) & Proton Density (B.) weighted MRI of patient's right first digit in the sagittal plane showing a 
zone of hyper-intensity at the distal phalanx of first digit consistent with a soft-tissue mass. 
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functionality intact. 

3. Discussion 

The first clinical descriptions of glomus tumors were detailed by 

Woods nearly 200 years ago and histologically elaborated on by Masson 
nearly a century later [1]. Despite the historical documentation of this 
ailment, glomus tumors remain rare and difficult to diagnose. A major 
unresolved issue in the management of glomus tumors is the long 
duration from when symptoms present and when diagnosis takes place, 

Fig. 4. Image showing patient's right first digit after mass resection with a 1 cm incision (A.). Image showing excised mass superficially and the mass' excised pedicle 
below it (B.). 

Fig. 5. Perivascular sheets and nodular proliferation of glomus tumor cells. The tumor cells are relatively uniform with moderate amount of pale cytoplasm and 
round to oval-shaped nuclei, H& E stain, 200× (A.) and 400× (B.). Nuclei of tumor cells are diffusely positive for FLI-1. IHC staining, 400× (C.). 
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with a mean of approximately 7 years has been noted for this time gap 
[4,8]. The case series presented by Tomaket al. showed how all 14 pa-
tients were misdiagnosed through the years and prescribed non- 
steroidal anti-inflammatory medications [8]. Clinicians must be cogni-
zant when presented with a differential for glomus tumors, as most 
patients are suffering with chronic pain and surgical management is 
appropriate. 

This time discrepancy prior to diagnosis may be a result of the broad 
differentials, including neuromas, hemangiomas, neuropathic pain, 
arthritis, and gouty inflammation [1,9]. Furthermore, a classic 
symptom-triad of point tenderness, paroxysmal pain, and cold sensi-
tivity exists, however, complete presentation of the triad is uncommon 
[1–2,7,11]. As with our patient, she presented with pain and tenderness, 
but lacked cold sensitivity. The incomplete presence of the triad should 
be considered by clinicians in order to maintain glomus tumors as a 
possible diagnosis. 

Given the lack of prompt diagnosis of glomus tumors, imaging is a 
key element of management. Ham et al. and Al-Qattan have expressed 
that MRI is an important adjunct to clinical history in diagnosing glomus 
tumors [12,13]. MRI is specifically useful in ruling out various differ-
entials with a reported sensitivity of 90% and establishes important 
structural components for clinicians, which prevent symptom recur-
rence due to missed residual tumor mass during excision [9,12,13]. 

As explained by Vasisht et al. and Garg et al. the lateral sub- 
periosteal approach to resecting sub-ungual glomus tumors has excel-
lent cosmetic benefit as there is no need to manipulate the nail bed. All 
patients in both case series reported no nail deformity postoperatively, 
which is unavoidable with the trans-ungual approach [5,9]. Garg et al. 
reported no recurrence, while Vasisht et al. reported a recurrence rate of 
15.7%, which was lower than the 20–30% recurrence rate reported in 
literature reviewing the trans-ungual method [5,9]. Vasisht et al. re-
ported two similar cases in which the glomus tumors were located in the 
distal pulps of the digits, and both cases were successfully managed 
using the lateral sub-periosteal approach [5]. This surgical approach 
seems to be optimal to avoid a nail deformity when approaching peri- 
ungual glomus tumors located in the pulp of the digit. 

Histopathological analysis of excised tissue is critical to properly 
document and confirm glomus tumor diagnosis. Friend leukemia 
integration-1 (FLI-1) expression has a role in cell cycle regulation and 
tumor formation. Our use of immunohistochemical staining for FLI-1 
protein expression compound Yang et al.'s conclusions, that this stain 
is useful in augmenting glomus tumor diagnosis [14,15]. Despite the 
rarity of malignant glomus tumor, clinicians should screen for suspicious 
neoplasms, and features such as size (larger than 2 cm), tumor depth, 
and increased mitotic activity are associated with metastasis [3]. 
Fortunately, our patient displayed uniform bland tumor cells with no 
signs concerning for malignancy. 

4. Conclusion 

Glomus tumors are rare neoplasms that give clinicians difficulty in 
making prompt diagnoses, leading to increased patient morbidity before 
symptoms are resolved. We agree with other authors that MRI is an 
important adjunct to diagnosis and management of glomus tumors. We 
demonstrate that surgical excision is curative and the lateral sub- 
periosteal approach remains the most cosmetically appealing surgical 
method. We also emphasize the importance of histopathology in diag-
nostic confirmation of glomus tumors, specifically staining with FLI-1. 
Documenting rare occurrences of glomus tumors in the literature 
brings attention to this condition and helps reduce the lengthy time to 
diagnosis that currently exists today. 
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