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Abstract 

Background: The hand is a common site of tumors and tumor-like pathology. This study aimed to evaluate hand 

tumors and their distribution regarding age, gender, and histopathological characteristics to promote better 

understanding and aid in diagnosis. 

Material and Methods: A total of 261 incisional or excisional biopsies for hand tumors were reviewed retrospectively 

from January 2017 to December 2022 at Princess Iman Research Center. The tumor was assessed according to the 

tumor origin, and histopathological diagnosis was analyzed regarding age and gender to find the correlation. Biopsies 

with more than one possible diagnosis and excised hand tumors that were not sent to a pathologist were not included. 

Results: Soft tissue tumors represented 93.5% and bone tumors 6.5% of all hand tumors. Malignant tumors were 

reported in 6.1%. Tendon sheath (19.2%) and synovial (17.6%) origin tumors were the most common types, followed 

by skin (13%) and vascular (12.6%) tumors. Giant cell tumor was the most common hand tumor type (18.8%), followed 

by Ganglion cyst (16.5%). Enchondroma was the most common bone tumor (3.1%), and squamous cell carcinoma was 

the most common malignant tumor in hand. There was no difference in the distribution of tumors between different 

gender and ages. 

Conclusions: Although ganglion is the most common hand tumor in all reports, in our study, it was the second most 

common after the Giant cell tumor of tendon sheath because many surgeons depended on the clinical picture alone. 

Multicenter studies and other study designs, such as clinical and radiological evaluation, are required for a better 

understanding of the distribution of hand tumors. 

Running Title: Hand Tumors 

Keywords: hand tumor; biopsy; histopathology; bone; soft tissue; Jordan 

Introduction 

The hand represents 2% of total body surface area and 1.2% of total body 

weight [1]. However, it is a common site of tumors and tumor-like pathology, 

and soft tissue tumor of the hand represents 15% of body soft tissue tumors 

[2]. Hand tumors are recognized early due to superficial location and easy 

palpation. Therefore, hand tumors are more frequently surgically treated [3]. 

Hand tumors may originate from different embryological precursors and, 

therefore, can differentiate into different structures, including bone, 

cartilage, muscle, tendon, synovium, skin, vessels, and nerves [5]. According 

to the World Health Organization (WHO) classification, soft tissue and bone 

tumors, tumors are classified based on their resemblance to their normal 

counterpart. Tumor-like lesions or pseudotumors originated from different 

structures and are not true neoplasms [6].  

Although diagnosis can be reached based on clinical and radiological 

features, a biopsy is a definitive test to confirm the diagnosis. On many 

occasions, it is difficult to differentiate benign and reactive lesions from 

malignant and aggressive tumors only on clinical presentation. Therefore, 

orthopedic clinicians should be familiar with hand tumors and refer 

suspicious tumors to specialized units for proper treatment because simple 

tumor excision may compromise the outcome. 

Studies are limited in Jordan regarding hand tumors. Therefore, this study 

aimed to evaluate hand tumors and their distribution regarding age, gender, 

and histopathological characteristics to promote better understanding and aid 

in diagnosis. 
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Materials and Methods 

In this retrospective, single-center study, we will include all patients who 

underwent incisional or excisional biopsies for hand tumors at Princess Iman 

Research Center (PIRC)/ King Hussein Medical City (KHMC) from January 

2017 to December 2022. Sociodemographic data will be extracted from 

patients' records.  

Princess Iman Research Center receives specimens from KHMC and all-

district military hospitals in Jordan, which cover many Jordanian population 

insurances. Therefore, studies from the such center are representative. Each 

biopsy was evaluated by two histopathologists, first by a specialist for the 

diagnosis, then confirmed by a consultant. 

The tumors were classified into soft tissue and bony origin. Tumors were 

further subdivided according to the tumor origin, such as skin, fat, muscle, 

nerve, vessels, synovium, bone and cartilage, and unknown origin. 

Histopathological diagnosis was analyzed regarding age and gender to find 

the correlation.  

A total of 261 hand tumor specimens were evaluated. The study included all 

diagnostic or excisional biopsies confirming tumors and pseudotumors of the 

hand and a single diagnostic biopsy. Reports with more than one possible 

diagnosis were excluded, and excised hand tumors that were not sent to a 

pathologist were excluded.  

Statistical Data Analysis 

The mean and standard deviation were used to describe the continuously 

measured variables, and the frequency and percentages were used to describe 

the categorically measured variables. The chi-squared test of independence 

was used to assess the correlations between categorically measured 

variables. The One-way ANOVA test was used to assess the statistical mean 

differences in metric variables across the levels of more than two categorical 

measured variables. The SPSS IBM V21 statistical data analysis program 

was used for the data analysis. The alpha significance level was considered 

at 0.050 level. 

Results 

Two hundred sixty-one hand tumor biopsy results were reviewed 

retrospectively. Table 1 summarizes findings for the patients' 

sociodemographic characteristics and histopathological origin. Females 

represented 52.5% of the study sample. More than half of the patients were 

aged 20 to 50, and their mean age was 37.86 (±18.763). Soft tissue tumors 

represent the majority of hand tumors, with a percentage of 93.5. tendon 

sheath tumors were the most common tumor origin, and two-thirds of tumors 

formed by tendon and tendon sheath, synovial origin, skin, and vessels. 

However, osseous and cartilaginous origin tumors represented 6.5% of all 

tumor types. Malignant tumors were reported in 16 histopathological results, 

representing 6.1%; Soft tissue malignancies of the hand accounted for 5.3% 

secondary to the inclusion of skin cancers, while bone tumors of the hand 

accounted for 0.8% of all hand tumors.

 

 Number % 

Gender 

Male 124 47.5 

Female 137 52.5 

Age Group 

< 20 years 49 18.8 

20 – 50 years 148 56.7 

> 50 years 64 24.5 

Extremity 

Right 147 56.3 

Left 114 43.7 

Tumor origin 

Soft tissue 244 93.5 

Bone 17 6.5 

Grade 

Benign 245 93.9 

Malignant  16 6.1 

Histopathological origin  

Tendon and tendon sheath 50 19.2 

Synovial origin 46 17.6 

Skin 34 13.0 

Vessels 33 12.6 

Nerve origin 22 8.4 

Fibrous Producing 20 7.7 

Inflammatory  19 7.3 

Fat Producing 15 5.7 

Chondroid producing 9 3.4 

Osteoid producing 8 3.1 

Muscle Origin 3 1.1 

Mesenchymal cells 1 0.4 

Unknown Origin 1 0.4 

Table 1:  Hand tumors descriptive analysis, N= 261.
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Table 2 compares the mean age of patients with different tumor origins. 

Patients with soft tissue tumors are older than patients with bony tumors.  

However, skin tumor patients had the highest mean age (50.09 ±23.253) 

followed by fat-origin tumors, while chondroid-origin tumors are younger. 

However, there was no statistical significance for other tumor origins. 

 Mean age (SD) P-value 

Total patients 37.86 (±18.763) 0.04 

Bone tumors 25.29 (±12.403) 

Soft tissue Tumor 38.74 (±18.834) 

 

Tendon and tendon sheath 38.08 (±16.552) 0.075 

Synovial origin 37.07(±17.903) 0.106 

Skin 50.09 (±23.253) 0.001 

Vessels 36.67 (±18.508) 0.131 

Nerve origin 32.18 (±13.588) 0.416 

Fibrous Producing 34.80(±18.323) 0.246 

Inflammatory  37.58 (±18.919) 0.127 

Fat Producing 43.40 (±19.748) 0.026 

Chondroid producing 26.33(±14.705) 0.026 

Osteoid producing 24.13(±10.077) 0802 

Muscle Origin 23.33 (±11.150) 0.804 

Mesenchymal cells 51.00 0.198 

Table 2: Mean age of different tumor origins. 

The giant cell tumor of the tendon sheath was the most common and 

accounted for 18.8%, followed by a ganglion cyst (16.5%). Granuloma, 

lipoma, and traumatic neuroma accounted for 6.1%, 5.4%, and 4.6%, 

respectively, see table 3. There was no difference in the distribution of the 

tumors between gender, Figure 1. Similarly, there was no difference in the 

distribution of different tumors between different age groups except for skin 

and vessel-origin tumors, Figure 2. Skin tumors tend to occur in older 

patients, while vessel-origin tumors occur more frequently in patients 

between 20 and 50, table 4. 
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Tumor origin Diagnosis Total (%) Male (%) Female (%) P-value 

Soft Tissue tumors 

Fat Lipoma 14 (5.4) 6 (42.9) 8 (57.1) 0.268 

Fat necrosis 1 (0.4) 1 (100) 0 

Fibrous Fibroma 11 (4.2) 8 (72.7) 3 (27.3) 0.430 

Fibrosis 5 (1.9) 2 (40) 3 (60) 

Dermatofibroma 2 (0.8) 1 (50) 1 (50) 

Fibromatosis 1 (0.4) 0 1 (100) 

Chondromyxoid fibroma 1 (0.4) 0 1 (100) 

Muscle Myositis ossificans 3 (1.1) 1 (33.3) 2 (66.6) 0.137 

Nerve Neuroma 2 (0.8) 0 2 (100) 0.093 

Schwannoma 6 (2.3) 2 (33.3) 4 (66.6) 

Traumatic neuroma 12 (4.6) 9 (75) 3 (25) 

Plexiform neurofibroma 2 (0.8) 0 2 (100) 

Synovium Ganglion cyst 43 (16.5) 18 (41.9) 25 (58.1) 0.356 

Synovial cyst 3 (1.1) 0 2 (100) 

Tendon and tendon 

sheath 

GCT of the tendon sheath 49 (18.8) 17 (34.7) 32 (65.3) 0.178 

Calcifying aponeurotic fibroma 1 (0.4) 1 (100) 0 

Vessels Arteriovenous Malformation 4 (1.5) 1 (25) 3 (75) 0.211 

Hemangioma 11 (4.2) 6 (54.5) 5 (45.5) 

Cavernous hemangioma 3 (1.1) 1 (33.3) 2 (66.6) 

Glomus tumor 3 (1.1) 3 (100) 0 

Cherry angioma 1 (0.4) 1 (100) 0 

Angiomyoma 1 (0.4) 1 (100) 0 

Epithelioid hemangioendothelioma 1 (0.4) 0 1 (100) 

Hemangiopericytoma 2 (0.8) 2 (100) 0 

Masson Hemangioma 2 (0.8) 1 (50) 1 (50) 

Vascular hamartomas 1 (0.4) 0 1 (100) 

Inflammatory Granuloma 16 (6.1) 8 (50) 8 (50) 0.274 

Abscess 2 (0.8) 0 2 (100) 

Rheumatoid nodule 1 (0.4) 0 1 (100) 

Mesenchymal cells Ewing Sarcoma 1 (0.4) 0 1 (100) 0.159 

Unknown origin Epithelioid Sarcoma 1 (0.4) 0 1 (100) 0.467 

Skin Epidermal inclusion cyst 12 (4.6) 10 (83.3) 2 (16.7) 0.168 

Squamous cell carcinoma 10 (3.8) 5 (50) 5 (50) 

Nevus 4 (1.5) 3 (75) 1 (25) 

Malignant melanoma 1 (0.4) 0 1 (100) 

Others 7 (2.7) 2 (28.6) 5 (71.4) 

Bone tumors 

Cartilage Enchondroma 8 (3.1) 6 (75) 2 (25) 0.571 

Nora lesion 1 (0.4) 1 (100) 0 

Bone Osteochondroma 3 (1.1) 2 (66.6) 1 (33.3) 0.255 

Osteomyelitis 2 (0.8) 2 (100) 0 

Fibroblastic osteosarcoma 1 (0.4) 0 1 (100) 

Osteoid osteoma 1 (0.4) 0 1 (100) 

Simple bone cyst 1 (0.4) 0 1 (100) 

* Numbers within the brackets represent the percentage of all tumors in the "Total" column and the percentage within the same 

category in the other columns. 

Table 3: Bivariate analysis of different tumors with gender. 
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Figure 1: Distribution of different tumors based on their origin between different gender. 

 

Figure 2: Distribution of different tumors based on their origin between different age groups. 
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Tumor origin Diagnosis < 20 20-50 > 50 P- value 

Soft Tissue tumors 

Fat Fat necrosis 0 0 1 (100) 0.448 

Lipoma 3 (21.4) 6(42.8) 5(35.8) 

Fibrous Chondromyxoid fibroma 0 1 (100) 0 0.524 

Dermatofibroma 1 (50) 0 1(50) 

Fibroma 2 (18.2) 6 (54.5) 3 (27.3 

Fibromatosis 0 1 0 

Fibrosis 3 (60) 1 (20) 1 (20) 

Inflammatory Abscess 0 2 (100) 0 0.721 

Granuloma 3 (18.7) 9 (56.3) 4 (25) 

Rheumatoid nodule 0 1 (100) 0 

Mesenchymal cells Ewing Sarcoma 0 0 1 (100) 

Muscle Myositis ossificans 2 (66.7) 1 (33.3)  0.545 

Nerve Neuroma 1 (50) 1 (50) 0 0.614 

Plexiform neurofibroma 1 (50) 1 (50) 0 

Schwannoma 0 5 (83.3) 1 (16.7) 

Traumatic neuroma 2 (16.7) 9 (75) 1 (8.3) 

Skin Epidermal inclusion cyst 1 (8.3) 7 (58.3) 4 (33.3) 0.034 

Malignant melanoma 0 0 1 (100) 

Nevus 3 (75) 0 1 (25) 

Squamous cell carcinoma 0 3 (30) 7 (70) 

Others 0 5 (71.4) 2 (28.6) 

Synovium Ganglion cyst 8 (18.6) 28 (65.1) 7 (16.2) 0.691 

synovial cyst 0 2 (66.7) 1 (33.3) 

Tendon and tendon sheath Calcifying aponeurotic fibroma 0 0 1 (100) 0.269 

GCT of the tendon sheath 5 (10.2) 31 (63.3) 13 (26.5) 

Unknown origin Epithelioid Sarcoma 0 1 (100) 0  

Vessels Arteriovenous Malformation 4 (100) 0 0 0.025 

Cavernous hemangioma 1 (33.3) 2 (66.7) 0 

Glomus tumor 0 1 (33.3) 2 (66.7) 

Hemangioma 1 (9.1) 7 (63.6) 3 (27.3) 

Others 1 (11.1) 5 (55.6) 3 (33.3) 

Bony tumors 

Cartilage Enchondroma 4 (44.4) 3(33.3/0 1(11.1) 0.495 

Nora lesion 0 1 (100) 0 

Osseous 

  

  

  

  

Fibroblastic osteosarcoma 1 (100) 0 0 0.272 

Osteochondroma 2 (66.7) 1 (33.3) 0 

Osteoid osteoma 0 1 (50) 1 (50) 

Osteomyelitis 0 2 (100) 0 

Simple bone cyst 0 1 (100) 0 

* Numbers within brackets represent the percentage within the same age category. 

Table 4: Bivariate analysis of different tumors with different age groups. 

Discussion 

In this study, we collected all hand tumor-biopsy results over five years from 

Princess Iman Research Center; As a consequence of this data collection 

design, tumors that were not treated surgically or evaluated by diagnostic or 

excisional biopsies were omitted. In Jordan, no sufficient resources illustrate 

the distribution of hand tumors; regional resources are also limited. 

Therefore, this study aimed to understand the distribution of hand tumors and 

their histopathological subtypes to aid in diagnosis. 
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We reported in the previous two studies that soft tissue hand tumors 

accounted for 16% of all musculoskeletal soft tissue tumors, while bone hand 

tumors accounted for 9.9% of all musculoskeletal bone tumors. However, 

Enchondroma represented 69% of all hand bony tumors, which is compatible 

with published articles [7,8]. 

Most hand tumors arose from the soft tissue, while bone location tumors 

were uncommon [9]. In our review, tendon sheath and synovial origin tumors 

were the most common tissue origin. However, many tumors are found 

incidentally and do not usually require treatment or evaluation by biopsy. 

For example, many surgeons don't send the ganglion for histopathological 

confirmation, and although the frequency of such masses was high in our 

study, it is expected to be much higher if it was evaluated by 

histopathological study. On the other hand, Pseudotumors are counted as 

tumors because they have the same clinical and radiological features and are 

part of the differential diagnosis of tumors. Bone osteomyelitis can simulate 

bone tumors and should be considered in the differential diagnosis. Imaging 

studies may demonstrate lytic lesions and cortical destruction or a sclerotic 

area from an involucrum that looks like a blastic tumor [9]. Therefore, many 

pathologies are counted as tumors because of their clinical presentation, and 

many require histopathological confirmation. 

Although ganglion is known to be the most common hand tumor, in our 

study, it is the second most common tumor and represented 16.5 % of hand 

tumors. The Giant cell tumors of the tendon sheath (GCT) were the most 

common and represented 18.8%; this is explained by the study's design and 

the fact that many orthopedic surgeons rely on the clinical picture of ganglion 

without histopathological study. 

Ganglion cysts are the hand's most common soft tissue tumors; 

approximately 70% of the ganglion arise on the dorsum of the wrist and 20 

% on the volar aspect of the wrist. Ganglions are three times more frequent 

in females. Reassurance, aspiration, or surgical excision are treatment 

options, with spontaneous disappearance occurring in 40% of adults and 75% 

of children [11-13]. 

GCT is the second most common tumor in hand; however, it was the most 

common in our study. They have a predilection for the female and are 

typically located on the palmar side of the hand, with a tendency to involve 

the three radial digits and the distal interphalangeal joints. GCTs can be 

distinguished from ganglions because they are less mobile and do not 

transilluminate like ganglia. GCT can affect the digital nerves and 

demonstrate pressure erosion on the radiograph of the underlying bone. 

Recurrences after marginal excision can reach 5 to 50% due to the presence 

of satellite lesions or incomplete excision [14-16]. 

Pyogenic granuloma, in our review, is the third most common hand tumor. 

It represents a chronically inflamed solitary red nodule that may be related 

to trauma developing in subclinical infection [17]. Lipoma is the most 

common tumor in the body, though it is rare in the upper extremity. They 

usually occur as a solitary mass in the subcutaneous fat but occasionally in 

deeper layers such as subfacial and intraosseous. However, 31% of lipoma 

had non-adipose components, contributing to different variations such as 

angiolipoma and myolipoma. Lipoma can cause compressive neuropathy if 

present in carpal tunnel and Guyon’s canal [18,19]. Fat necrosis occurs due 

to fat trauma and surgery and causes hard lumps under the skin, resembling 

tumors [20]. 

Traumatic neuromas are common in our review, which is explained by the 

high frequency of hand injuries. It represents a non-neoplastic proliferation 

of the (completely or partially) injured proximal nerve segment and occurs 

in two types; swelling around an intact nerve after chronic 

irritation causes spindle neuroma, and swelling at the end of a partially or 

completely severed nerve causes stub neuroma. A traumatic neuroma 

usually occurs 1 to 12 months after nerve injury and presents with intense 

neuralgia and as a mass if large enough [21,22]. 

On the other hand, Schwannomas or neurilemomas are benign neoplastic 

proliferation of Schwann cells presented as a slow-growing, well-

encapsulated, painless mass. Schwannomas have similar consistency of 

ganglion and are frequently misdiagnosed as a ganglion. Intraoperatively, 

Schwannomas are easily separated from the surrounding nerve, and 

postoperative neurological deficits and recurrences are rare [23,24]. 

The traumatic implantation of epidermal fragments causes epidermal 

inclusion cysts into the dermis during minor trauma, injection, or incision. 

Therefore, they are more common in male workers. Epidermal inclusion cyst 

is also described as an epidermal cyst, traumatic epithelial cyst, implantation 

cyst, sebaceous cyst, and squamous cyst. The epidermis can be inserted 

traumatically into the periosteum, producing a cyst, which appears as a lytic 

lesion on radiographs and may mimic a malignancy that requires histological 

confirmation [25-27]. 

Most authors did not include skin pathologies with hand tumors. However, 

the skin is part of the hand structures, and many skin pathologies are 

encountered by orthopedic surgeons at the first presentation. The design of 

our study is based on reviewing histopathological specimens, and many hand 

skin lesions were sent for histopathology. However, our study only included 

those with the mass presentation. Squamous cell carcinoma is the most 

common malignant tumor of the hand, and most occur on the dorsum of the 

hand. SCC may complicate chronic inflammation, such as burns, sinuses, 

and around nonhealing wounds [28,29]. Therefore, orthopedic surgeons 

should be familiar with such pathologies.  

Bone tumors represented a minority of hand tumors. Enchondroma is the 

most common primary hand tumor and accounts for approximately 90% of 

bone tumors in hand, which are often diagnosed incidentally after 

pathological fractures. Most enchondromas are solitary but may be multiple 

as part of Ollier's disease and Maffucci's syndrome, which carries the risk of 

malignant transformation up to 25 and 100%, respectively [30,31]. 

The description of each tumor type is beyond the scope of this study. 

However, we aim to develop a better understanding of hand tumors. 

Generally, patients with bone tumors are younger than patients with soft 

tissue tumors, and there were no differences in tumor distribution between 

males and females. Patients with skin tumors are older due to the relatively 

high frequency of squamous cell carcinoma. 

Our study has many limitations; the retrospective design and inclusion of 

only hand tumors that were surgically excised and sent for biopsy. Tumors 

not evaluated by pathologists were not included in the study. Therefore, the 

number of many tumors is suspected to be much higher, and, on the other 

hand, the frequency of certain tumors could be higher because they mandate 

surgical excision once diagnosed.  

Conclusion 

In our 261-sample, hand soft tissue tumors represented the majority of the 

tumors. Tendon sheath and synovial origin were the most common type. 

Although ganglion is the most common hand tumor in all reports, in our 

study, it was the second most common after the Giant cell tumor of tendon 

sheath because most excised masses were not evaluated by histopathological 
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study and, therefore, not counted. There were no significant differences in 

tumor distribution between genders and age groups. Multicenter studies and 

other study designs, such as clinical and radiological evaluation, are required 

for a better understanding of the distribution of hand tumors. 
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