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ABSTRACT 
Objectives: The spectrum of soft tissue tumors of the hand is wide. The type of tumor can vary based on demographic 
factors, such as a patient’s gender and age. Furthermore, certain tumors arise more commonly in particular locations on the 
hand. This study aimed to determine the incidence and recurrence rates of soft tissue tumors of the hand and to discuss the 
most common types of tumors based on tumoral parameters, demographic data, and histopathological findings with a brief 
review of the literature.
Methods: We analyzed the clinical data and the pathology reports of all patients who underwent surgery in our hand and 
microsurgery department between January 1, 2007, and January 1, 2016. We evaluated the demographic data, surgical 
information, tumor type, size and location, histopathological diagnoses and immunohistochemical findings. We also deter-
mined the recurrence rates of the patients after a 2-year follow up. 
Results: In our center, 302 surgical resections were performed between January 1, 2007, and January 1, 2016. Ganglion, 
which is a pseudotumoral lesion, was the most common space occupying lesion (n=102, 34%). Of the 302 resections, 66% 
were tumoral cases (n=200). Giant cell tenosynovial tumor (n=55, 27.5%) was the most common benign tumor, followed by 
glomus tumor (n=34, 17%), pyogenic granuloma (n=15, 7.5%), and cystic hygroma (n=14, 7%).
Conclusion: In accordance with the literature, in the present study, most of the patients (99%) that underwent surgery had 
benign diagnoses. Synovial sarcoma was the only malignant tumor observed in the study population.
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Introduction
There are more than 200 types of soft tissue tum-

ors, and many subtypes [1]. These tumors are located in 
the superficial and deep soft tissue of the skin, and they 
display mesenchymal differentiation. They are catego-

rized into three main types: benign, intermediate, and 
malignant [2]. It has been reported that hand tumors 
comprise 15% of all soft tissue tumors [3,4]. Most soft 
tissue tumors of the hand are benign. The malignant 
soft tissue tumors that have more than 50 histopatho-
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logical subtypes constitute less than 1% of all human 
malignancies and approximately 1% of the soft tissue 
tumors of the hand [5-7]. In hand tumors, careful his-
topathological analysis, staging, and treatment are es-
sential to optimize the clinical outcome. The present 
study aimed to determine the incidence of soft tissue 
tumors of the hand and to discuss the most common 
tumors regarding tumoral parameters, demographic 
data, histopathological findings, and recurrence rates 
with a brief review of the literature.

Patients and Methods
We retrospectively analyzed the clinical data and 

pathology reports of all patients who underwent hand 
surgery in our Hand and Microsurgery Department be-
tween January 1, 2007, and January 1, 2016. We evalu-
ated the demographic data, surgical information, tumor 
type, size, and location, histopathological diagnoses, 
and immunohistochemical findings of all the patients 
who had tumor diagnoses. We also determined the re-
currence rates of the patients after a 2-year follow up.  

Results
Tumoral parameters and demographic data
Of the 302 patients who underwent tumoral resec-

tion, 192 (63.5%) were female, and 111 (36.5%) were 
male. Ganglion was the most common space occupy-
ing lesion (n=102; 34%). Of the patients with a gangli-
on lesion, 55% were female, and 36% were male. The 
patients ranged in age from 5 to 70. Mean patient age 
was 34.4. The right wrist was the most common loca-
tion for the ganglion lesion (n= 36, 37%), followed by 
the left wrist (n= 29, 28%) and the third finger of the 
right hand (n=11,1%). The dimensions of the lesions 
ranged between 0.3 cm and 5 cm; the mean dimension 
was 1.5 cm. 

Since a ganglion is categorized as a pseudocystic 
lesion, the space-occupying lesions other than a gangli-
on were interpreted as soft tissue tumors (n=200), and 
they were included in our study (Table 1). Eighty-sev-
en of the 200 patients with soft tissue tumors (43.5%) 
were male, and 113 were female (56.5%). The ages of 

the patients ranged between 2 and 76. Mean patient 
age was 37.1. The tumor was located on the right hand 
in 66% of the patients (n=132) and on the left hand in 
34% of the patients (n=68). The dimensions of the tu-
mors changed between 0.1 cm and 5 cm. Mean tumor 
dimension was 1.2 cm. The most common symptom 
upon admittance was painless swelling (96% of the cas-
es).  The data on the five most common types of hand 
soft tissue tumors are summarized in Table 2.

The most common type of tumor was the giant 
cell tenosynovial tumor (GCTST), (n=55, 27.5%), 
followed by a glomus tumor (n=34, 15.5%), pyogenic 
granuloma (n=15, 7.5%), cystic higroma (n=14, 7%), 
cavernous hemangioma (n=13, 6.5%), fibrolipoma 
(n=9, 4.5%), schwannoma (n=9, 4.5%), fibroma (n=8, 
4%), traumatic neuroma (n=8, 4%), pilomatricoma 

Table 1. Incidence rates of the hand tumors.

Tumor type Number of 
cases (n)

Incidence 
(%)

GCTST 55 27.5

Glomus tumor 34 17

Pyogenic granuloma 15 7.5

Cystic hygroma 14 7

Cavernous hemangioma 13 6.5

Fibrolipoma 9 4.5

Schwannoma 9 4.5

Fibroma 8 4

Traumatic neuroma 8 4

Pilomatricoma 7 3.5

Dermatofibroma 7 3.5

Tendon sheath fibroma 5 2.5

Angiolipoma 5 2.5

Neurofibroma 3 1.5

BPNST 3 1.5

Retiform hemangioendothelioma 1 0.5

Cutaneous myxoma 1 0.5

Chondromyxoid fibroma 1 0.5

Angiomyxoma 1 0.5

Synovial sarcoma 1 0.5

Total 200 100
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Table 2. Characteristics of the most common hand tumors.

Tumor type GCTST Glomus tumor Pyogenic granuloma Cystic hygroma

Number of cases (n) 55 34 15 14

Incidence rate (%) 27.5 15.5 7.5 7

Female gender (n) 39 21 10 11

Male gender (n) 16 13 5 3

Mean age (years) 40 42 38 37

The most common localization 3rd finger (24%) 3rd finger (28%)  1st and 5th fingers (43%) Wrist (60%)

Laterality (right) 32 (58%) 23 (74%) 8 (53%) 9 (64%)

Laterality (left) 23 (42%) 8 (26%) 7 (47%) 5 (36%)

Total excision yes yes yes yes

Mean greatest dimension (cm) 1.8 0.7 0.9 1.9

Immunohistochemistry no In 3 cases no no

Additional therapy no no no no

Cases with multiple tumors 4 3 0 0

(n=7, 3.5%), dermatofibroma (n=7, 3.5%), tendon 
sheath fibroma (n=5, 2.5%), angiolipoma (n=5, 2.5%), 
neurofibroma (n=3, 1.5%), and a benign peripheral 
nerve sheath tumor (BPNST) (n=3, 1.5%).

The least common hand tumors were retiform he-
mangioendothelioma, cutaneous myxoma, chondro-
myxoid fibroma, angiomyxoma, and synovial sarcoma 
(0.5%).

The benign tumors comprised 99% of all cases 
(n=199). Synovial sarcoma was the only malignant tu-
mor observed in the study population. Of the 303 pa-
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Figure 1. (A) A microscopic morphological appearance of a classical, hypercellular glomus tumor composed of cells with round-oval nuclei (H&E, 
200x magnification). (B) A less cellular glomus tumor with more vascular channels; resembling the morphological features of a hemangioma 
(H&E, 400x magnification). (C) Anti-smooth muscle actin immunohistochemical positivity in glomus tumor (anti smooth muscle actin immunohis-
tochemical antibody, 400x magnification).

tients, 181 (90.5%) had solitary tumors and19 (9.5%) 
had tumors at multiple locations. In 195 cases, we 
reached a definitive diagnosis without the aid of any 
immunohistochemical studies; in 5 cases immunohis-
tochemical analysis was used. Some glomus tumors 
which were less cellular, with more vascular channels 
displayed the histomorphological features of myoper-
icytoma and/or hemangioma. (Figure-1). The distinc-
tion of 4 glomus tumor cases from these entities could 
only be made with the aid of immunohistochemistry. 
For the glomus tumor cases, anti-smooth muscle ac-
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Figure 2. The histomorphological and immunohistochemical characteristics of synovial sarcoma. (A) Photomicrograph is demonstrating syno-
vial sarcoma: tumor cells with spindle-shaped, hyperchromatic nuclei and scant cytoplasm, arranged in fascicles. (H&E, 400X).  (B) Photomi-
crograph demonstrating the biphasic part of synovial sarcoma: spindle-shaped tumor cells (arrowheads) and epithelial cells forming glandular 
structures (arrows). (H&E, 400X). (C) Photomicrograph is demonstrating epithelial cells forming glandular structures and cords (anti-cytokeratin 
(AE1/AE3) immunohistochemical antibody, 400X). (D) Photomicrograph is demonstrating membranous staining with the anti-BCL-2 antibody 
(anti-Bcl-2 immunohistochemical antibody, 100X).
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tin (Dako flex, clone 1A4, USA), anti-calponin (Dako 
Flex, clone CALP, USA), and anti-CD34 (Dako Flex, 
clone QBEnd 10, USA)  immunohistochemical anti-
bodies were used. The diagnosis of synovial sarcoma 
could only be reached by applying immunohistochem-
istry since this tumor should always be distinguished 
from other mesenchymal tumors such as malignant 
peripheral nerve sheath tumor or solitary fibrous tu-
mor. For the synovial sarcoma case, anti-cytokeratin 
(Dako Flex, clone AE1/AE3, USA), anti-S100 (Dako 
flex, polyclonal rabbit, USA), anti-beta catenin (Dako 

flex, clone beta-catenin-1, USA), anti-CD34 (Dako 
flex, clone QBEnd 10, USA), anti-BCL-2 (Dako flex, 
clone124, USA), anti-smooth muscle actin (Dako flex, 
clone 1A4, USA), and anti CD117 (Dako flex, clone 
104D2, USA) immunohistochemical antibodies were 
used. All of the glomus tumor cases displayed positive 
immunoreaction with smooth muscle actin, calponin, 
and CD34. In the synovial sarcoma case, we obtained 
positive immunoreaction with pan-cytokeratin, BCL-
2, and beta-catenin and negative immunoreaction with 
CD34 (Figure 2).
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Figure 3. A.E., 27-year-old female patient. Scapholunate ligament 
injury and ganglion formation with the measurements of 2,5x1,7x1,5 
cm, at the left wrist. Figure demonstrating dorsal ligament capsulode-
sis procedure and ganglion excision operation. 

Giant cell tenosynovial tumor (GCTST) encom-
passed 27.5% percent of all tumor cases (n=55). 70% 
of the cases were female whereas 30% of the cases were 
male. The mean patient age was 40.3. The most com-
mon tumor localization was the 3rd finger (24%), and 
58% of the cases were located at the right hand (n=32). 
Tumor size varied between 0.7 cm and 4 cm. Mean tu-
mor size was 1.8 cm. Multiple tumors were detected in 
4 cases (8%).  

Glomus tumor encompassed 17% of all tumor cas-
es (n=34). Sixty-two percent of the cases were female 
whereas 38% of them were male. The mean age of the 
patients was 41.8. The most common localization was 
the 3rd finger. Seventy-four percent of the tumors were 
located at the right hand (n=23). Three patients had 
multiple tumors. Tumor sizes ranged between 0.3 cm 

and 5 cm. The mean tumor size was 1.8 cm.
Pyogenic granuloma was the 3rd most common 

tumor in our study. It encompassed 7.5% of all cas-
es (n=15). Mean patient age was 38.3 and the most 
common localization was first and fifth fingers (43%).  
We observed right-hand predominance in this tumor 
(72%). Mean tumor size was 0.9 cm. We did not ob-
serve multiple tumors in any of the cases. 

Recurrence rates
All of the cases except ganglion were treated by 

local excision with minimum 1mm safe surgical mar-
gin. We observed recurrences solely in patients with 
ganglion and GCTST.  The recurrences in patients with 
ganglion were only at dorsal wrist region. Thanks to the 
surgical technique of dorsal ligament capsulodesis, we 
observed no recurrences of ganglion at the dorsal wrist 
over the last few years.

Upon two years follow up, in cases with GCTST, 
recurrence was detected in only 2 cases (4%).

Discussion
Hand tumors are the most common tumors that 

extremity surgeons deal with [8]. Soft tissue tumors of 
the hand consist 15% of the soft tissue tumors of the 
body [6]. Because of the complex anatomy and func-
tional characteristics of the hand, the presentation, di-
agnoses, and treatment of the hand tumors differ from 
that of other body locations [8].

We determined female predominance in the hand 
soft tissue tumors, consistent with the literature. In our 
study, in accordance with the literature, mean patient 
age was 37.1 [6,7].

Tang et al. determined one malignant tumor case 
in 116 patients presenting with hand tumors (%0,8). 
Cavit et al. determined malignancy in 6 of the 361 
patients presenting with hand tumors (1.6%). In our 
study, we determined malignancy in only one patient 
(0.5%) [6,7].

Synovial sarcoma was the only malignant case in 
our study. It is an aggressive tumor which comprises 
5-10% of all soft tissue sarcomas [9].  Synovial sarcoma 
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at the upper extremities comprises 10-15% of the whole 
body synovial sarcomas whereas synovial sarcoma of 
the hand comprises 4% of all extremity synovial sar-
comas [10]. Synovial sarcoma is seen more commonly 
in the carpal region of the hand [10]. In our study, the 
most common localization was the carpal region of the 
wrist, in accordance with the literature.

The ganglion is an entity which is classified in be-
nign soft tissue tumors and pseudotumors [11]. It pre-
sents as white colored, thin-walled pseudocystic lesion 
(Figure 3). In our study, we determined that ganglion 
was the most common space occupying lesion; and 
the most common localization of the ganglion was the 
wrist (n=69, %68). Our results were in accordance with 
the literature [6,7].

Tumors such as myxoid plexiform fibrous histiocy-
toma can mimic ganglion clinico-radiology. Therefore 
histopathological interpretation is necessary in order 
to reach a definitive diagnosis in cases with the pre-
liminary diagnosis of ganglion [12,13].  Recurrences 
are common in cases with incomplete resection  [13]. 
Tang et al., determined recurrence in 3 of 66 ganglion 
cases (4.5%) [7].  In our study, there was no recurrence 
in any of the ganglion cases during 2 years follow up.

GCTST,  which was formerly called pigmented vil-
lonodular synovitis, is a benign, locally aggressive pro-
liferative disorder of the synovium which is composed 
of osteoclasts like giant cells and mononuclear inflam-
matory cells. It can be localized at joint, bursa and ten-
don sheath [14]. Localized form is most commonly 
seen at hands and feet [15]. It is the most common 
lesion localized at hand following ganglion [1,15,16]. 
In our study, we determined GCTST to be the second 
most common space occupying lesion as seen in the 
literature.   

GCTST may be seen in all age groups, but it is seen 
most commonly between the ages 30 and 50.  The fe-
male/male ratio is 2 [15].  In our study, the mean age 
of patients with GCTST is 40, and all of the patients 
are female, as seen in the literature. In a study of Irmak 

F, et al. it is stated that index finger was the most com-
mon localization of GCTST [17]. Ushijima et al. deter-
mined that the most common localization of GCTST 
was the fingers; whereas in a study of Di Grazia et al., 
hand GCTST’s were most commonly localized at the 
3rd finger [18,19].  In a study of Briet et al., which has 
been conducted with 126 patients, the most common 
localization of this tumor was determined to be at the 
second finger [20].  Similarly, in a study of Cavit et al., 
it is reported that the most common localization of 
GCTST was the second finger (33.75%) [6]. In our 
study, we determined the most common localization of 
GCTST to be the 3rd finger (n=13, 28%). 

In some patients with GCTST, due to the circum-
ferential invasion of the lesion, total excision of the le-
sion is impossible, thus leading recurrences [19]. In a 
study of Di Grazia et al., postoperative recurrence was 
detected in 4.7% of GCTST patients [19]. In a case se-
ries composed of 80 GCTST, reported by Cavit et al., 
recurrence was reported in only one case [6].  In our 
study, upon two years follow up, we also observed re-
currence in only one case (4%). The recurrent tumor 
was located at the 4th finger, at proximal interphalan-
geal joint level and invaded the extensor mechanism. 
An excisional biopsy was performed by excoriating the 
tumor from the extensor mechanism. At the 1.5 years 
follow up, there was a progression in the swelling. Re-
currence was detected by magnetic resonance imaging. 

Glomus tumor is a mesenchymal neoplasm com-
posed of cells that closely resemble the modified 
smooth muscle cells of the normal glomus body [21]. 
Most of the glomus tumors are benign but occasion-
ally they present with malignant histopathological fea-
tures with aggressive clinical behavior [22,23]. Its syn-
onyms are glomangioma and glomangiomyoma [21]. 
Ten percent of the glomus tumors were determined to 
arise in multiple localizations. In the present study, this 
rate was 12%. Most of the glomus tumors are seen in 
young adults. In the present study, the mean age of the 
patients with glomus tumor was 41, in accordance with 
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the literature.  In a case series of Tomak et al., it is stated 
that, in 75% of the cases, the localization of the glomus 
tumor was subungual [23]. In our study, the most com-
mon localization of the glomus tumor was the nail bed 
of the 3rd finger (n=7, %28).

Glomus tumor typically occurs in young adults. 
No sex predilection is seen, except in subungual le-
sions, which are far more common in women [21]. In 
our study, 5 of 7 cases with glomus tumor at subungual 
localization were female (71%).

The gold standard treatment of glomus tumor is 
transungual or periungual surgical excision [24].

The excision of the lesions should be made me-
ticulously because of its proximity to the neurovas-
cular structures located at the fingers. The recurrence 
of the tumor is highly uncomfortable because of the 
never-ending pain [21]. In our study, we observed no 
recurrences. 

Pyogenic granuloma is a benign superficial vas-
cular tumor. In a study of Irmak, et al. conducted with 
426 patients, pyogenic granuloma was stated to be the 
most common hand tumor with a 25% incidence. In 
the present study, it is the third most common tumor 
with an incidence of 7.5%. In pyogenic granuloma, 
most of the patients under 18 years are men [25]. Most 
of the patients between 19 and 40 years are women. 
The most common localizations are gingiva and fin-
gers. The tumor typically enlarges during the first years 
of life, and later regresses [25]. Histopathologically, 
pyogenic granuloma is characterized by the relatively 
well-demarcated proliferation of the small capillaries in 
a multilobular pattern. 15 % of the hemangiomas are 
seen at hand and hand is the 3rd most common locali-
zation of the hemangiomas seen in the whole body [6]. 
Patients with pyogenic granuloma who do not respond 
to conservative treatments such as cauterization, laser 
therapy or steroid injections attend to the hand and mi-
crosurgery departments. This may be one of the main 
reasons for the low patient population in our study.

The surgical therapy of the pyogenic granuloma is 

the complete excision of the lesion. In the literature, the 
recurrence rate was determined to be 19% during the 
five years follow up [6]. In our study, we determined no 
recurrence during the two years follow up.

Conclusion
In the present study, we determined that the most 

common space-occupying lesion in hand was ganglion. 
GCTST was the most common soft tissue tumor fol-
lowed by vascular tumors such as pyogenic granuloma, 
cystic, and cavernous hemangioma. In this study, soft 
tissue tumors of the hand were mostly (99%) benign, 
and the only malignant tumor was synovial sarcoma.
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