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Glomus Tumors of 20 Cases’ Experience

Glomus Tiimorlerinde 20 Olguluk Deneyim
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Objective: This study aimed to analyze the clinical characteristics,
surgical outcomes, and long-term follow-up of glomus tumors in a single-
center experience.

Method: A retrospective analysis was conducted on 20 patients who
underwent surgery for histologically confirmed glomus tumors between
2013 and 2023. Patient demographics, tumor characteristics, clinical
presentation, radiological findings, surgical outcomes, and follow-up data
were collected and analyzed.

Results: The cohort consisted of 75% females, with a mean age of
45,5+17.3 years. Most tumors (85%) were located in the hand, with 65%
in the subungual region. The most common symptoms were tenderness
(100%), visible tumor (85%), cold sensitivity (80%), and pain (70%).
Radiological findings were positive in 70% of cases. The median tumor
size was 0.6 cm, with significantly larger tumors in males compared to
females (p=0.0245). The median preoperative duration was two years,
and the median follow-up was 3.5 years. A 5% recurrence rate was
observed post-surgery.

Conclusion: This study provides valuable insights into the clinical
presentation and surgical management of glomus tumors. The findings
highlight the effectiveness of surgical excision, with a low recurrence
rate. The correlation between positive radiological findings and longer
preoperative duration suggests potential diagnostic delays, emphasizing the
need for increased awareness and prompt intervention in suspected cases.

Keywords: Clinical characteristics, glomus tumor, hand tumors, long-
term follow-up, radiological findings, subungual tumors, surgical excision

Amag: Bu calismada tek merkezli bir deneyimde glomus timorlerinin
klinik ozellikleri, cerrahi sonuglari ve uzun donem takiplerinin analiz
edilmesi amaglandi.

Yontem: 2013-2023 yillari arasinda histolojik olarak dogrulanmis glomus
timorl nedeniyle ameliyat edilen 20 hasta (izerinde retrospektif bir analiz
yapildi. Hasta demografisi, timor dzellikleri, klinik prezentasyon, radyolojik
bulgular, cerrahi sonuglar ve takip verileri toplandi ve analiz edildi.

Bulgular: Kohort, ortalama yasi 45,5173 yil olan %75 kadin hastadan
olusuyordu. Timorlerin ¢cogu (%85) elde ve %65'i subungual bolgede
yerlesmisti. En yaygin semptomlar hassasiyet (%100), goruntr timor
(%85), soguk hassasiyeti (%80) ve agr (%70) idi. Radyolojik bulgular
olgularin %70'inde pozitifti. Ortanca timor boyutu 0,6 cm idi ve erkeklerde
kadinlara kiyasla anlamli olarak daha buytk timorler vardi (p=0,0245).
Ameliyat oncesi medyan sure iki yil ve medyan takip stresi 3,5 yildi.
Cerrahi sonrasi %5 niks orani gozlendi.

Sonug: Bu galisma glomus tlmorlerinin klinik gorinimi ve cerrahi
yonetimi hakkinda degerli bilgiler saglamaktadir. Bulgular, dislk nutks
orani ile cerrahi eksizyonun etkinligini vurgulamaktadir. Pozitif radyolojik
bulgular ve daha uzun preoperative sure arasindaki korelasyon, potansiyel
tanisal gecikmelere isaret etmekte ve slipheli olgularda farkindaligin
artirimasi ve hizli midahale ihtiyacini vurgulamaktadir.

Anahtar kelimeler: Cerrahi eksizyon, el tiimorleri, glomus timord, klinik
ozellikler, radyolojik bulgular, subungual timorler, uzun dénem takip
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Introduction

Glomus tumors are rare neoplasms arising from the glomus
body in the dermis, which provides thermoregulation
(1,2). Glomus bodies are specialized neuromyoarterial
structures with a delicate network of arteriovenous
anastomoses regulating blood flow through the skin to
control blood pressure and temperature. First described
by Wood (3) in 1812, glomus tumours were identified
as subcutaneous nodules on the fingers of the upper
extremities(1,2). Subsequently, case reports occurred in
various parts of the body, including internal organs such
as the stomach and kidney (1,4). Clinically, glomus tumors
are difficult to diagnose. Non-specific symptoms and usual
physical examination findings often lead to misdiagnosis
and incorrect treatment. Some patients may experience
prolonged pain due to delays in diagnosis. The difficulty
in diagnosis is often due to the small size of the tumor;
the lesion may not be visible on physical examination and
radiological imaging (5). In 1972, Roberte and Arnoldt (6)
described the classic symptoms of glomus tumors as pain,
tenderness and cold sensitivity. These three symptoms have
been shown to allow for diagnosis in 90% of patients (7).
Physical examination findings include Love's test (needle
tip tenderness) and Hildreth’s sign (decrease in pain/
sensitivity after inflation of a tourniquet above systolic
blood pressure proximal to the tumour) (8-10).

In addition to the clinical findings, radiological imaging is
used to confirm the diagnosis. Scalloping of the bone can
be seen on plain radiographs, albeit at a low rate (11). High-
resolution magnetic resonance imaging (MRIs) are useful
for detecting small tumors during diagnosis (12). However,
there are also tumors that are not detected on MRI but are
seen intraoperatively and excised. Studies have shown that
high-resolution ultrasound is also useful for diagnosis (13).

Glomus tumors are histologically well-circumscribed
nodules consisting of uniform round cells that are typically
located perivascularly. These tumors are composed of
glomus cells, blood vessels, and smooth muscle cells.
Based on the distribution of these three components, they
are divided into three histological subtypes: Glomus solid
tumors, glomangiomas, and glomangiomyomas. There
are very few smooth muscle and blood vessel components
in glomus tumors. Blood vessels are prominent in
glomangiomas. Smooth muscles and blood vessels are
equally dominant in glomangiomyomas (14).

With our comprehensive analysis, we hope to provide
valuable insights into the management of glomus tumors.
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We are pleased to present a series of 20 glomus tumor cases,
one of the largest case series from a single institution. Our
study aimed to elucidate the clinical features of this rare
neoplasm.

Materials and Methods

Patient Selection

A retrospective analysis was conducted on the medical
records of 20 individuals who underwent surgical treatment
for glomus tumors at our orthopedic and trauma center
from 2013 to 2023. The investigation took place in a single
tertiary healthcare facility, with the research protocol
receiving approval from the Institutional Ethics Committee
of University of Health Sciences Turkey, Istanbul Bagcilar
Training and Research Hospital (protocol number:
2024/04/03/040, date: 29/04/2024). To be included in the
study, participants had to be at least 18 years old, have a
histologically confirmed glomus tumor diagnosis, and have
a minimum one-year follow-up period. The study excluded
patients with insufficient follow-up documentation or
uncertain pathological diagnoses. Initially, 23 potential
candidates were identified from hospital records. However,
three were subsequently excluded due to lack of clinical
follow-up. The final study group comprised 20 patients with
confirmed glomus tumors, all of whom underwent surgery
and received clinical follow-up care from a single orthopedic
surgeon at the aforementioned tertiary care hospital.

Data Collection

A comprehensive database system was developed to
compile various details using hospital records. This form
included patient demographics, preoperative imaging
results, thorough surgical notes, and physical examination
findings of the affected area. The collected information
encompassed the patient’s age, gender, tumor location,
duration of symptoms before surgery, tumor recurrence
as a postoperative issue, length of follow-up after surgery,
patient’s dominant hand, any history of injury, and imaging
study results.

Operation

A single surgeon performed all operations. Surgical
procedures involved making incisions in the appropriate
anatomical area of the lesion, adhering to oncological
surgery principles. The surgeon prioritized removing
masses in one piece while carefully preserving crucial
nearby structures, such as the nail bed, and ensuring no
satellite lesions remained (Figure 1).
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The excised masses were then preserved for pathological
examination. For subungual region masses, the surgeon
first removed the nail; then made a longitudinal incision
in the nail bed and nail fold. Following mass excision, the
area was repaired using two 4-0 vicryl sutures, and the
previously removed nail was placed over the wound to
serve as a biological dressing (Figure 2).

Histopathological Analysis

A single pathologist conducted the histopathological
evaluation of the specimens. The largest dimension and
visual characteristics of the tumors were documented
macroscopically. Standard tissue processing methods,
along with hematoxylin and eosin staining and
immunohistochemical analyses, were employed on the
samples. Microscopic examination confirmed the diagnosis
of glomus tumors. All findings were documented in the
patient records.

Follow-up

Post-operative care involved unrestricted movement and
the initiation of active motion once pain subsided. Patients
underwent examination and wound site evaluation after
two weeks, with subsequent follow-up appointments
scheduled. During these visits, patients reported that the
area where the nail was surgically removed had healed
naturally during later dressings, and a new nail had
emerged. The follow-up sessions documented various
complications, including recurrence, limitations in joint
mobility, nail abnormalities, nail discomfort, sensitivity,
and issues at the wound site. The duration of follow-up
ranged from 13 to 110 months.

Statistical Analysis

The GraphPad Instat ver. 3.06 (GraphPad Inc, CA, USA)
software was used to conduct statistical analyses. To
determine the distribution of variables, the Kolmogorov-
Smirnov test was used. For comparing two normally
distributed continuous variables, an unpaired t-test was
applied, while One-Way Analysis of Variance (ANOVA)
was used for comparing more than two such variables. In
cases of non-normally distributed continuous variables,
the Mann-Whitney U test was employed for comparing
two groups, and the Kruskal-Wallis test was used for more
than two variables. Comparisons of categorical variables
were made using the chi-squared test for Independence.
A p-value of less than 0.05 was considered statistically
significant.

Figure 1. A: Intraoperative image of a glomus tumour (GL)
in the nail bed of the thumb of the hand, B: Image of nail
bed repair after GL excision

Figure 2. A: Intraoperative image of a glomus tumour
(GL) in the nail bed of the thumb, B: Replacement of the
nail as a biological dressing after excision of GL. Note the
discolouration of the nail bed

Results

Twenty patients were evaluated. The mean age was
45.5+17.3 years, with 75% of the cohort comprising female
participants and 25% male participants. Most of the tumors
were located in the hand (85%), with 65% of these tumors
specifically in the subungual region. On histological
examination, the tumors were identified as glomus tumors
in 90% of the cases, with the remaining 10% classified as
glomangiomas (Table 1). The most frequently reported
symptoms were tenderness (100%), the presence of a
visible tumor (85%), cold sensitivity (80%), and pain (70%).
Nail changes were observed in 20% of the patients (Figure
3). A history of trauma was documented in 10% of the cases.
Radiological findings were positive in 70% of patients, with
a median tumour size of 0.6 cm (range: 0.3-2.0 cm). The
median preoperative duration was two years (range: 0.25-
10 years), and the median follow-up duration was three
and a half years (range: one to nine years). Recurrence
was observed in one patient, representing 5% of the total
number of cases.
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Table 1. Demographics and clinicopathological features of
all patients

Total (n=20)
Age, mean £ SD Year 45.5+17.3
Gender, n (%) Male 5(25)
Female 15 (75)
Tumor location, n (%) Hand 17 (85)
Fingernail 13 (65)
Subcutaneous region 4 (20)
Others* 3(15)
Side, n (%) Left 13 (65)
Right 7 (35)
Type of tumor, n (%) Glomus 18 (90)
Glomangioma 2 (10)
Symptoms, n (%) Pain 14 (70)
Tenderness 20 (100)
Cold sensitivity 16 (80)
Visible tumor 17 (85)
Nail changes 4 (20)
History of trauma, n (%) 2 (10)
Radiological findings, n (%) 14 (70)
Tumor size, median [range]  Largest dimension 0.6 [0.3-2.0]
(cm)
Preoperative duration, Year 2 [0.25-10]
median [range]
Duration of follow-up, Year 3.5[1-9]
median [range]
Recurrence, n (%) 1(5)

SD: Standard deviation, *: 1 case in kneeg, 1 case in shoulder and 1 case in cruris

Distribution of Symptoms Among Patients with Glomus Tumors

Nail Changes

Visible Tumor

Cold Sensitivity

Symptoms

Tenderness

Pain

0.0 25 5.0 75 10.0 125 15.0 17.5 20.0
Number of Patients

Figure 3. Distribution of symptoms among patients with
glomus tumors. The bar chart illustrates the frequency
of various symptoms observed in patients with glomus

tumors. Tenderness was the most common symptom,
reported by 100% of the patients, followed by visible
tumors (85%), cold sensitivity (80%), and pain (70%). Nail
changes were observed in 20% of the patients

A comparison of the sexes revealed no significant differences
in mean age (p=0.898) but a significant difference in tumor
location (p=0.0114). However, a significant difference was
observed in tumor size between the two sexes. Median
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tumour size was 6 mm. The median size of the tumors was
1.0 cm (range: 0.9-2.0 cm); in males, it was 0.5 cm (range:
0.3-0.7 cm), in females (p=0.0245). Recurrence was observed
in 6.6% of the female patients, whereas no recurrence was
noted in the male patients (Table 2).

Radiological Findings

A comparison of patients based on the presence of
radiological findings revealed no significant differences
in terms of age (p=0.444), sex (p=0.573), or tumor size
(p>0.999). However, the preoperative duration was
significantly longer in patients with positive radiological
findings [median: 3.0 years (range: 0.5-10.0 years)] than
in those without [median: 1.0 year (range: 0.25-2.0 years)
(p=0.0261)]. Recurrence was observed in 7.1% of the
patients with radiological findings, whereas no recurrence
was noted in those without such findings (Table 3).

Discussion

The most significant aspect of our study is that it is one of
the largest single-center series with a long follow-up period
(15,16). One of the most significant findings was that 70% of
patients exhibited radiological findings, which increased in
prevalence in correlation with the duration of preoperative
waiting time.

Demographic data indicated a higher prevalence of glomus
tumors in women (75%), which is consistent with existing
literature (17,18). The mean age of 45.5+17.3 years suggests
that glomus tumors predominantly affect middle-aged
adults.

Glomus tumors can present at a wide range of anatomical
sites beyond the classic subungual location. The literature
documents cases of glomus tumors in various extradigital
and visceral sites, which can pose diagnostic challenges
due to their rarity and potential for atypical presentation.
Recognition of these diverse locations is crucial for accurate
diagnosis and management of glomus tumors (19,20). The
majority of tumors were located in the hand (85%), with a
particular predilection for the subungual region (65%). This
localization pattern aligns with previous studies reporting
that glomus tumors typically occur in the distal extremities.

Regarding symptomatology, tenderness (100%), visible
tumor (85%), cold sensitivity (80%), and pain (70%) were
the most frequently reported complaints. This symptom
profile is consistent with the classic triad described by
Roberte and Arnoldt (6), underscoring the importance of
high clinical suspicion in the diagnosis of glomus tumours.
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Imaging techniques, such as ultrasonography and MR, literature suggests that while MRI is a powerful diagnostic
play a significant role, with MRI being particularly valuable tool, its performance can be enhanced with additional

for identifying small tumors and assessing their extent. The techniques such as MR angiography to overcome its

Table 2. Comparison of demographics and clinicopathological features of patients according to the gender

Male (n=5) Female (n=15) p-value
Age, mean + SD Year 46.6+23.8 451£15.7 0.898
Tumor location, n (%) Hand 2 (40) 15 (100) 0.0114
Fingernail 2 (40) 1(73.3) 0.417
Subcutaneous region 0 (0) 4(26.7) 0.519
Others 3 (60)* 0(0) 0.0114
Side, n (%) Left 4 (80) 9 (60) 0.787
Right 1(20) 6 (40)
Type of tumor, n (%) Glomus 4 (80) 14 (93.3) 0.389
Glomangioma 1(20) 1(6.7)
Symptoms, n (%) Pain 3(60) 1(73.3) 0.573
Tenderness 5(100) 15 (100) -
Cold sensitivity 3 (60) 13 (86.7) 0.519
Visible tumor 2 (40) 15 (100) 0.0114
Nail changes 1(20) 3(20) 1.00
History of trauma, n (%) 1(20) 1(6.7) 0.389
Radiological findings, n (%) 3 (60) 1(73.3) 0.573
Tumor size,median [range] Largest dimension (cm) 1.0 [0.9-2.0] 0.5[0.3-0.7] 0.0245
Preoperative duration, median [range] Year 1.0 [0.25-8.0] 2.0 [0.5-10.0] 0.570
Duration of follow-up, median [range] Year 3.0 [1.0-7.0] 4.0 [1.0-9.0] 0.590
Recurrence, n (%) 0 (0) 1(6.6) 0.554

Mann-Whitney U test or Unpaired t-test with Welch correction and chi-square,*: 1 case in knee, 1 case in shoulder and 1 case in cruris, SD: Standard deviation

Table 3. Comparison of demographics and clinicopathological features of patients according to the presence of radiological

findings

Without finding With finding (n=14) p-value
(n=6)
Age, mean = SD Year 39.8+221 47.9%+15.2 0.444
Gender, n (%) Male 2(33.3) 3(21.4) 0.573
Female 4 (66.7) 11(78.6)
Tumor location, n (%) Hand 5(83.3) 12 (85.7) 0.891
Fingernail 3 (50) 10 (71.4) 0.682
Subcutaneous region 2(33.3) 2 (14.3) 0.714
Others* 1(16.7) 2 (14.3) 0.891
Side, n (%) Left 4(66.7) 9 (64.3) 0.919
Right 2(33.3) 5(35.7)
Type of tumor, n (%) Glomus 5(83.3) 13 (92.9) 0.515
Glomangioma 1(16.7) 1(71)
Symptoms, n (%) Pain 5(83.3) 9 (64.3) 0.750
Tenderness 6 (100) 14 (100) -
Cold sensitivity 5(83.3) 11(78.6) 0.807
Visible tumor 5(83.3) 12 (85.7) 0.891
Nail changes 1(16.7) 3(21.4) 0.807
History of trauma, n (%) 0(0) 2 (14.3) 0.871
Tumor size,median [range] Largest dimension (cm) 0.6 [0.3-2.0] 0.6 [0.3-1.3] >0.999
Preoperative duration, median [range] Year 1.0 [0.25-2.0] 3.0 [0.5-10.0] 0.0261
Duration of follow-up, median [range] Year 4.0 [2.0-7.0] 3.0 [1.0-9.0] 0.323
Recurrence, n (%) 0(0) 1(71) 0.502

Mann-Whitney U test or Unpaired t-test with Welch correction and chi-square, *: 1 case in knee, 1 case in shoulder and 1 case in cruris, SD: Standard deviation
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limitations (21,22). Radiological findings were positive in
70% of patients, suggesting that imaging modalities can
be beneficial in diagnosis, but may not be sufficient for a
definitive diagnosis. Notably, patients with radiological
findings had a longer preoperative symptom duration
(median, 3 years vs. 1 year; p=0.0261), indicating potential
diagnostic delays.

The significant difference in tumor size between genders
(median 1.0 cm in males, 0.5 cm in females, p=0.0245)
is noteworthy and may warrant further investigation. A
comparison with similar studies in the literature reveals
that the tumour size is larger than that reported (median
6 mm) (15,23). It was observed that the tumour size was
larger in cases where a long preoperative waiting time had
elapsed. It was therefore assumed that there was a direct
correlation between tumour size and the length of time
spent in preoperative waiting.

Current literature on recurrence rates following surgical
intervention for glomus tumors is limited due to the rarity
of these neoplasms. However, available studies generally
indicate that surgical excision is an effective treatment
modality, associated with low recurrence rates. Notably,
in cases of subungual glomus tumors, surgical excision
has been reported to alleviate symptoms with infrequent
recurrence during follow-up period (24,25). The recurrence
rate was 5%, which is consistent with the rates reported
in the literature and demonstrates the efficacy of surgical
excision as a treatment modality.

Study Limitations

It should be noted that our study is subject to certain
limitations, including the relatively small number of
patients included and the retrospective nature of the
study. Furthermore, a comparison of preoperative and
postoperative pain and functional scores was not possible.

Conclusion

This study provides valuable insights into the clinical
characteristics and surgical outcomes of glomus tumors,
drawing from a substantial single-center series with
extended follow-up. Key findings include a predominance
in female patients and in the hand, particularly in the
subungual region, and the observation of the classic
symptom triad in the majority of patients. Positive
radiological findings were present in 70% of cases and
correlated with a longer preoperative duration, while larger
tumors were observed in male patients. The investigation
reported a low recurrence rate of 5% following surgical
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excision, underscoring the effectiveness of this treatment
approach.
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