Various hand tumors: over 20 years of
clinical experience in Korea
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Purpose: Although the hand only constitutes 2% of the body, it is a site where a wide
variety of tumors occur, and the results of surgery substantially impact its function.
Therefore, an accurate diagnosis and appropriate selection of individual treatment
strategies are very important. This study reviewed the diagnostic characteristics and
clinical features of surgically treated hand tumors at our facility.

Methods: We retrospectively reviewed 65 patients who underwent surgery for sus-
pected hand tumors at our institution between 2003 and 2020. Data, including pa-
tient demographics, diagnosis, pathology, type of surgery, comorbidities, and tumor
characteristics (e.g., location and tumor size), were collected from medical records.
Results: In total, 59 (90.7%) and six patients (9.3%) were diagnosed with benign and
malignant tumors, respectively. Ganglion cysts were the most common tumors (n=11),
followed by vascular anomalies (n=10), epidermoid cysts (n=7), and glomus tumors
(n=4). There were four cases of bone tumors (6.2%), including one chondroma, one
chondrosarcoma, and two giant cell tumors. In 53 cases with an imaging workup, the
pathological diagnosis was concordant in 44 cases. Of the nine cases with inconsistent
results, eight were tumors located in the finger; this association was significant
(p=0.048).

Conclusion: In this study, ganglion cyst and squamous cell carcinoma were the most
common benign and malignant tumors, respectively, and four cases of bone tumors
were found. Radiologic misdiagnosis was more frequent in finger tumors than in other
tumors. Thus, hand tumors, especially those suspected to be malignant, should be as-
sessed using a multidisciplinary approach.

Keywords: Hand, Neoplasms, Diagnosis

Introduction

A tumor of the hand is a disease that hand surgeons often encounter. As a very
sophisticated and functional body part, the diagnosis and treatment of bone and
soft tissue tumors of the hand are important. Most tumors originate from soft tis-
sue, and most of them show benign findings [1,2]; however, benign tumors of the
hand are less common than in other sites, and some are rare [3,4]. Therefore, a di-
agnosis based solely on clinical features is difficult, requiring extensive knowledge.
Only a few clinical studies have comprehensively addressed the characteristics and
diagnosis of tumors or tumor-like lesions in the hand [1,5,6]. The purpose of this
study is to find out the types of hand tumors in Korean and to review the diagnos-
tic modality usually used. Thus, we reviewed the pathological diagnosis, clinical
features, and imaging modality of 65 cases of hand tumors that were operated at
our facility.
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Methods

Ethics statement: This study was done under the approval of the
Institutional Review Board of Keimyung University School of
Medicine (No. DSMC 2023-06-020). Written informed consent
was obtained from the patient for the publication of this article
including all clinical images.

We retrospectively reviewed 65 patients who underwent sur-
gery for a suspected hand tumor at Keimyung University Dong-
san Medical Center from 2003 to 2023. Patient data were col-
lected from an electronic medical record system. Primary bone
and soft tissue tumors and tumor-like lesions of the hand were
included, while skin tumors, infectious diseases, and reactive le-
sions were excluded. Data, including patient demographics, di-
agnosis, pathology, type of surgery, comorbidities, and tumor
characteristics, such as location and tumor size, were collected
from medical records. The location was classified as “bone of
the hand” for bone tumors and as “finger, palm, or dorsum of
the hand” for soft tissue tumors. Tumor size was defined as the

maximum diameter of tumors on postoperative measurement.

Statistical analysis

Data are presented as mean *standard error of the mean.
Statistical differences were assessed using the chi-square test
by GraphPad Prism. A p-value of <0.05 was considered statis-
tically significant.

Results

A total of 65 patients (28 male and 37 female) with a mean
age of 48.9119.8 years were analyzed. Of the hand tumors,
93.8% (n=61) were soft tissue tumors and 6.2% (n=4) were
bone tumors. There were five malignant cases in soft tissue and
one malignant case in bone tumor. The pathological diagnosis
of the tumors of the patients included in the analysis is present-
ed in Table 1. In soft tissue tumors, ganglion cysts were the most
common tumor type in this study (16.9%, n=11). Vascular
anomalies, including hemangiomas and vascular malforma-
tions, were observed (15.3%, n=10). Epidermoid cysts (10.7%,
n=7) and glomus tumors (6.2%, n=4) were relatively common.
In four cases of bone tumors, one chondroma, one chondrosar-
coma, and two giant cell tumors were involved. Malignant cases
included one chondrosarcoma, one clear cell sarcoma, two ma-
lignant melanomas, and three squamous cell carcinomas. In be-
nign soft tissue tumors, granular cell tumors had the largest av-
erage size, followed by lipomas. Squamous cell carcinoma had
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the largest average size in malignant soft tissue tumors (Table 1).
The number of pathological diagnoses per age group is shown
in Table 2. Considering malignant lesions, the average age of the
patients was 63.16£16.5 years; for benign lesions, the average
age was 47.5+19.6 years. Patients presenting with malignant le-
sions had a higher mean age than those with benign lesions.

We performed a preoperative image workup when a soft tis-
sue tumor located in the deep layer was suspected. Among the
53 cases in which imaging workup was performed, the patho-
logical diagnosis was concordant in 44 cases (83.0%), and in-
consistent results accounted for nine cases (16.9%) (Table 3). No
significant difference in the accuracies of magnetic resonance
imaging (MRI) and ultrasonography (USG) was observed; even
in cases of finger tumors, no significant difference between the
modalities was observed. Of the nine cases in which the results
were inconsistent, eight were tumors located in the finger, and a
significant difference was observed (88.9%, n=8 of 9; p=0.048,
Pearson chi-square test).

Eight USG and three MRI scans were performed in 11 cases
of ganglion cysts, which were all successfully predicted. USG
was performed in seven cases of epidermoid cysts, all of which
were successfully predicted. Vascular tumor cases, including
hemangioma and glomangioma, were successfully predicted by
USG and MRI in four and one case, respectively. USG and MRI
were performed in two cases of vascular malformation, and
MRI failed to predict in one case. Pain in the finger was report-
ed in all four cases of glomus tumors; MRI was performed in all
cases, and only one was misdiagnosed as neurofibroma. In two
cases of giant cell tumors, MRI and USG were performed in
each case, and neither could predict it accurately. In the case of
fibroma, three USGs and two MRIs were performed in five cas-
es, and two, which presented a mass in the finger, were diag-
nosed as glomus tumors and granulomas by MRI and USG, re-
spectively.

Recurrence occurred regardless of the tumor type. Four cases
of recurrence were found, including two cases of fibroma, one of
myxoid tumors, and one of glomangioma. Among these, myx-
oid tumors and glomangiomas were completely removed
through secondary resection and no recurrence occurred. One
case of fibroma was diagnosed as clear cell sarcoma and was
completely removed through secondary resection. One patient
with fibroma was transferred to another hospital for a second
opinion. None of the patients with malignant lesions developed
systemic metastasis nor had its survival affected. Only one case
of squamous cell carcinoma required additional treatment after
wide excision. After radiotherapy, no recurrence was observed.
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Table 1. The number of cases, mean follow-up period, and mean tumor size

Mean follow-up period

Diagnosis Case (mass) Proportion (%) (W) Mean size (mm?)
Benign soft tissue tumor
Acanthosis 1 1.5 1 4
Angiofibroma 1 1.5 12 100
Benign cystic lesion 1 1.5 24 25
Dermatofibroma 1 1.5 2 27
Epidermoid cyst 7(8) 10.8 2 204.625
Fibroma 6 9.2 5.6 59.17
Ganglion cyst n 16.9 6.3 156.18
Glomangioma (glomuvenous malformation) 1 1.5 3 69
Glomus tumor 4 6.2 11.25 36
Granular cell tumor 1 1.5 12 1,820
Hemangioma 5 7.7 7.2 75.8
Histiocytoma 1 1.5 8 80
Hyperkeratosis 1 1.5 3 110
Lipoma 2(3) 3.1 25 1,506.67
Myxoid tumor 2 3.1 2 74
Neurofibroma 1 1.5 4 9
No tumor 2 3.1 1.5 52.5
Pyogenic granuloma 1 15 2 80
Schwannoma 1 1.5 4 78
Vascular malformation 5 7.7 14 206
Malignant soft tissue tumor
Clear cell sarcoma 1 1.5 24 78
Malignant melanoma 2 3.1 2 24
Squamous cell carcinoma 46 13 221.34
Benign bone tumor
Giant cell tumor 2(3) 3.1 3 102
Chondroma 1 1.5 1 48
Malignant bone tumor
Chondrosarcoma 1 1.5 24 500
Total 65 100 6.98 5,746.26

1. Clinical cases

A 55-year-old male patient was admitted to our department
with a cracked fingernail, swelling, and pain in the left index
fingertip. A glomus tumor was clinically suspected owing to
pain and nail lesions. USG revealed a well-defined homoge-
neous hypoechoic soft tissue mass of the medial aspect of the
distal phalanx with prominent internal vascularity on color
Doppler. Thus, we could reasonably suspect a glomus tumor.
Excision was performed, including the nail, and pathological bi-
opsy revealed fibroma. The wound healed without complica-
tions after 1 month. However, the mass recurred at the same lo-
cation 1 year later, and re-excision was performed. A biopsy was
performed and clear cell sarcoma was diagnosed. As the prima-
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ry closure of the defect was impossible, a cross-finger flap was
performed using the middle finger. After 3 weeks, flap detach-
ment was performed, and the wound healed well without com-
plications (Fig. 1).

A 62-year-old male patient presented with swelling in the
right thenar area that had been increasing for several years. Fi-
broma was clinically suspected because the lesion was hard and
immobile. Preoperative USG revealed a lobulated heterogenous
hypoechoic mass adhesive to the palmar fascia and thenar mus-
cle; palmar fibromatosis was considered first. Most of the mass
was removed during surgery, and a postoperative biopsy re-
vealed it as a benign granular cell tumor. As the radial side of
second common digital nerve was running through the tumor,
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Table 2. Tumor diagnosis by age group

Age (yr)

Tumor
0-9 10-19

20-29

30-39 40-49 50-59 60-69 70-79 80-89

Acanthosis

Angiofibroma 1
Benign cystic lesion

Chondroma

Chondrosarcoma

Clear cell sarcoma

Dermatofibroma

Epidermoid cyst

Fibroma 1

Ganglion cyst

Giant cell tumor

Glomangioma (glomuvenous malformation) 1
Glomus tumor

Granular cell tumor

Hemangioma

Histiocytoma 1
Hyperkeratosis

Lipoma

Malignant melanoma

Myxoid tumor

Neurofibroma

No tumor

Pyogenic granuloma

Schwannoma

Squamous cell carcinoma

Vascular malformation 3
Total 1 6

1

the tumor was removed after cutting the nerve; subsequently, a
neurorrhaphy was performed. After 1 year, the remnant tumor
was excised and the defect was covered with a full-thickness
skin graft. Although mild numbness of the fingers remained due
to an injury, the symptoms gradually improved, and nerve re-
generation progressed. The wound healed well (Fig. 2). After
mass excision, the patient was able to resume manual tasks.

A 43-year-old male patient presented with swelling of the
right thenar area. He underwent mass excision, but the mass
rapidly regrew over several months. A lipoma was clinically sus-
pected as the lesion was soft and movable. Preoperative MRI re-
vealed an interval increased size of intramuscular fatty mass
with septal internal enhancement in flexor digitorum muscles
and tendons. An atypical lipoid tumor or a well-differentiated
liposarcoma was suspected. The mass was removed without any
complications, and a postoperative biopsy revealed a benign li-
poma. The wound healed well (Fig. 3).
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Discussion

Few reports that provide a comprehensive analysis of hand
tumors, including benign tumors, are available. Because not
many tumors occur in the hand and the tumor types are vari-
able, few studies have investigated hand tumors in Koreans. This
study provides a better understanding of the frequency of hand
tumors and the characteristics they present by analyzing each
tumor. In particular, to the best of our knowledge, our research
is the only one that has studied imaging modalities such as MRI
and USG, which are frequently used for hand tumor diagnosis.
We believe that surgeons treating hand tumors can avoid diag-
nostic errors with better knowledge.

In our study, ganglion cyst was the most common benign soft
tissue tumor, followed by vascular anomalies. These findings are
similar to previous studies that describe ganglion cysts as the
most common benign soft tissue tumor [6-8]. We found that

253


https://doi.org/10.12790/ahm.23.0026

Jeonghun Kim et al. Various hand tumors

Archives of Hand and MicmsurgcryAHM

Table 3. Concordance of radiologic and pathologic diagnoses

Concordance of

Modality Location Impression by clinician Radiologic diagnosis Pathologic diagnosis  radio-pathologi-
cal diagnosis
USG Rt. thumb Fibroma USG: hemangioma Angiofibroma C
USG Rt. middle finger Epidermoid cyst USG: mucous cyst Benign cystic lesion C
MRI Rt. middle finger DIP joint volar side Mucous cyst/fibroma MRI: synovial chondromatosis Chondroma C
MRI Lt. thumb Chondrosarcoma MRI: chondrosarcoma Chondrosarcoma C
UsG Rt. palm Fibroma USG: fibroma Dermatofibroma C
USG Lt. 2nd MCP joint area Epidermoid cyst USG: epidermoid cyst Epidermoid cyst C
USG Lt. ring finger Epidermoid cyst USG: epidermoid cyst Epidermoid cyst C
USG Rt. Thumb Ganglion cyst USG: epidermoid cyst Epidermoid cyst C
UsG Rt. index fingertip Benign cystic lesion USG: epidermoid cyst Epidermoid cyst C
USG Lt. index finger Benign cystic lesion USG: epidermoid cyst Epidermoid cyst C
USG Rt. thumb Mucous cyst USG: epidermoid cyst Epidermoid cyst C
UsG Rt. thumb Epidermoid cyst USG: epidermoid cyst Epidermoid cyst C
UsG Rt. palm Fibroma USG: fibrotic nodule Fibroma C
USG Rt. 2nd web space Fibroma USG: fibrotic nodule Fibroma C
MRI Lt. little finger Fibroma MRI: fibroma Fibroma C
USG Rt. middle finger Lipoma USG: juvenile xanthogranuloma Fibroma N
MRI Rt. index finger Glomus tumor USG: glomus tumor Fibroma N
UsG Rt. 2nd MCP joint area Ganglion cyst USG: ganglion cyst Ganglion cyst C
USG Rt. palm (3rd MC bone) Ganglion cyst USG: ganglion cyst Ganglion cyst C
USG Rt. wrist Ganglion cyst USG: ganglion cyst Ganglion cyst C
USG Rt. wrist Ganglion cyst USG: ganglion cyst Ganglion cyst C
UsG Rt. wrist Ganglion cyst USG: ganglion cyst Ganglion cyst C
USG Rt. 3rd MCP joint area Ganglion cyst USG: ganglion cyst Ganglion cyst C
USG Lt. 1st IP joint (dorsal side) Mucous cyst USG: mucous cyst Ganglion cyst C
USG Rt. wrist Ganglion cyst USG: ganglion cyst Ganglion cyst C
MRI Lt. wrist Ganglion cyst MRI: ganglion cyst Ganglion cyst C
MRI Lt. hand dorsum Ganglion cyst MRI: ganglion cyst Ganglion cyst C
MRI Rt. wrist Ganglion cyst MRI: ganglion cyst Ganglion cyst C
MRI Rt. ring finger (distal phalange) R/O fibroma MRI: myxoid tumor Giant cell tumor N
USG Lt. middle finger Ganglion cyst USG: ganglion cyst Giant cell tumor N
UsG Rt. ring finger Venous malformation USG: venous malformation Glomangioma C
MRI Rt. ring finger Glomus tumor MRI: neurofibromatosis Glomus tumor N
MRI Rt. thumbnail Glomus tumor MRI: glomus tumor Glomus tumor C
MRI Rt. middle finger Glomus tumor MRI: glomus tumor Glomus tumor C
MRI Lt. thumbnail bed Glomus tumor MRI: glomus tumor Glomus tumor C
UsG Rt. thenar area Fibroma USG: fibromatosis Granular cell tumor N
MRI Lt. index finger Vascular malformation MRI: benign vascular tumor Hemangioma C
USG Lt. ring finger Vascular malformation USG: vascular malformation Hemangioma C
UsG Lt. 4th web space Hemangioma USG: hemangioma Hemangioma C
UsG Rt. hypothenar area Hemangioma USG: vascular lesion Hemangioma C
MRI Rt. thumb Wart MRI: fiboroma Histiocytoma N
USG Lt. thenar area Lipoma USG: lipoma Lipoma C
MRI Rt. palm Lipoma MRI: atypical lipoid tumor Lipoma C
MRI Lt. thumb Malignant melanoma MRI: tumor infiltration Malignant melanoma C
USG Lt. middle finger Fibroma MRI: fibroma Myxoid tumor N
USG Lt. middle finger Epidermoid cyst USG: benign myxoid lesion Myxoid tumor C
M Lt. thumb Neurofibroma MRI: neurofibromatosis Neurofibroma C
UsG Rt. index finger Pyogenic granuloma USG: granuloma Pyogenic granuloma C
MRI Lt. wrist R/O nerve sheath ganglion MRI: schwannoma Schwannoma C
USG Lt. index finger Vascular malformation USG: hemangioma Vascular malformation C
MRI Rt. ring finger Glomus tumor MRI: various nail disorders Vascular malformation N
USG Rt. thenar area Venous malformation USG: vascular malformation, venous type Venous malformation C
MRI Rt. ring finger (ulnar side) Vascular malformation MRI: vascular malformation Venous malformation C

USG, ultrasonography; MRI, magnetic resonance imaging; Rt, right; Lt, left; DIP; distal interphalangeal; MCP, metacarpophalangeal; MC, metacarpal; IP,
interphalangeal; C, concordance; N, non-concordance; R/O, rule out.
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Fig. 1. A 55-year-old man with a suspected glomus tumor underwent surgery; after the first operation, it was diagnosed as a fibroma. (A,
B) Gross views of the finger lesion. (C) Postoperative biopsy. (D) The lesion was diagnosed as a suspected glomus tumor by a radiologist
following preoperative ultrasonography. (E) The tumor recurred after 1 year. Following reexcision, it was diagnosed as clear cell sarcoma.
(F) The defect was covered by a cross-finger flap. (G) After 3 weeks, flap detachment was performed. (H) After 6 months, the lesion had
healed well, without complications.
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Fig. 2. A 62-year-old man, suspected to have a fibroma, underwent surgery and was diagnosed with a granular cell tumor (benign). (A,
B) Gross views of the palm lesion. (C) Fibrotic tissue was found, involving the common distal nerve to the index finger. Neurorrhaphy
was performed following partial excision of the tumor. (D) The lesion was diagnosed as suspected fibromatosis by a radiologist following
preoperative ultrasonography. (E) Postoperative biopsy. (F) After 1 year, a remnant mass was observed at the same site. (G) A secondary
excision was performed. (H) The defect was covered by a full-thickness skin graft.
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Fig. 3. A 43-year-old man suspected to have a lipoid tumor underwent surgery and was diagnosed as having a benign lipoma. (A) A gross
view of the palm lesion. (B) Mass excision was done. (C) Postoperative view. (D) The lesion was diagnosed as an atypical lipoid tumor or
well-differentiated liposarcoma by a radiologist following preoperative magnetic resonance imaging.

squamous cell carcinoma was the most common soft tissue ma-
lignant tumor and there was one case of chondrosarcoma as a
malignant bone tumor in our study. Two previous studies also
described squamous cell carcinoma as the most common tumor
in hand [6,9]. The proportion of bone tumors in the hand
showed various results (1.0% to 25.31%) for each paper, but in
most cases, bone tumors were lower than soft tissue tumors
[6,10,11]. Similarly, bone tumors in this study showed a rate of
6.2%.

To figure out the features of malignant tumor in hand, a Japa-
nese study compared the characteristics of malignant and be-
nign hand tumors and revealed that the probability of malignant
tumors was significantly higher in patients with lesions larger
than 1.9 cm in size or over 39 years of age [5]. We also found
that patients diagnosed with malignant tumors were older than
those diagnosed with benign tumors. However, we found that
benign tumors were larger than malignant tumors in size. Simi-

lar to a previous study, malignant tumors showed recurrence

https://doi.org/10.12790/ahm.23.0026

and rapidly growing symptoms in our clinical experience.
Therefore, rapid growth, change, progression of symptoms, and
frequent recurrence (within 1 year) are characteristics of malig-
nancy [12]. In the case of melanoma or chondrosarcoma, there
are no remarkable features before they become large, so an ac-
curate diagnosis in the early stage is important.

Preoperative imaging is essential for the accurate diagnosis of
most hand tumors. Although history and physical examination
alone can diagnose most of these lesions, additional imaging
studies are needed to confirm the diagnosis or define the ana-
tomic extension involved. As a result of our study, the diagnosis
of ganglion cysts can generally be based on the clinical diagno-
sis, but both USG and MRI provided good support. We found
no difference between the accuracy of the radiologic modalities;
however, in the case of finger mass, the probability of misdiag-
nosis was higher than that of tumors located in other parts of
the hand. Radiologists can make clear predictions regarding im-
aging tests, but discrepancies also exist. As observed in this
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study, 16.9% of the results were inconsistent between the imag-
ing findings and the final pathological analysis. When the size
of a lesion becomes smaller, such as the mass of a finger, several
tumors presenting the same characteristics on MRI or USG are
difficult to distinguish (e.g., glomus tumors and fibromas show
low signal on T1-weighted MRI images); thus, the coincidence
rate between image reading and the actual pathology seems to
be lowered [7]. In this study, we considered that the concor-
dance rate between image reading and pathological results was
lower for lesions in the finger, as in these cases a significantly
lower predictive rate than that for other sites was observed
(p=0.04). Failure to suspect malignancy either radiologically or
clinically can result in the delayed detection of malignancy.
Therefore, for hand tumors, clinical characteristics, physical and
pathological examination, including imaging, are all relevant
factors, and a multidisciplinary approach is required.

Hand surgeons should consider several aspects when they en-
counter cases of hand tumors: accurate diagnosis, the anatomi-
cal structures around the tumor, hand functions, pain relief, but
also the possibility of malignancy and a related systemic effect,
and strategies to prevent tumor recurrence. Previous studies
have shown that 68% of patients with sarcomas on the distal up-
per extremity had received previous treatment and that 95% of
patients with sarcomas of the hands and feet were referred after
previous treatment [13,14]. Our study had an average follow-up
period of 6.98 weeks and a relatively low recurrence rate was
found: there were four cases of recurrence, including only one
case of recurrence as a sarcoma. When a malignant tumor is
suspected radiologically or clinically, wide excision is always
performed in our institution. Resection with an inadequate sur-
gical margin results in a risk of 12 times higher of local recur-
rence, three times higher of metastasis, and five times higher
death than that with an adequate margin [15]. Surgeons should
have a better understanding of each tumor to perform the most
adequate oncological treatment.

The present study had several limitations. First, this was a
retrospective study, and we were limited by the information
available in the medical records. Second, the number of pa-
tients was small. Third, only the reading considered the highest
priority in the imaging modality was included in the study. A
second likely reading was often available, but we did not con-
sider it. This rigor may have resulted in the undervaluation of
the radiological test. However, we found that malignant tumors
showed no significant differences in size and age compared to
benign tumors, and radiologic misdiagnosis was more frequent
in finger tumors. We believe that these findings may provide
general considerations for those who encounter hand tumors.
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Further studies with larger populations are required to investi-
gate other radiologic modalities and distinct characteristics of
malignant tumors.

Conclusion

We reviewed the cases of hand tumors over 20 years in Kore-
an and demonstrated that ganglion cyst and epidermoid cyst
were common benign soft tissue tumor, and squamous cell car-
cinoma was the most common malignant soft tissue tumor. We
also found that bone tumor was less frequent than soft tissue tu-
mors. Radiologic misdiagnosis was significantly frequent in fin-
ger tumors due to their small size. Thus, hand tumors, especially
those suspected to be malignant, should be assessed using a
multidisciplinary approach, including radiologic, clinical, and

pathologic examinations.
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