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Abstract

Background: Soft tissue tumors (STTs) are a complex group of 
neoplasms and composed of nonepithelial supportive connective 
tissue. They are rare neoplasms, comprising ≤ 2% of cases. Due to 
variable origin and overlapping histopathological features, they pose 
a great diagnostic challenge to histopathologists. Aim: To analyze 
the relative frequency of STTs in Rohilkhand region according to 
their nature and demographic profile and also to discuss the role 
of immunohistochemistry (IHC) in diagnosing and classification 
of STTs. Materials and Methods: The study included a total of 240 
cases of STTs diagnosed at pathology department for a period of 
2 years, at a tertiary care teaching hospital of Rohilkhand region. 
On H&E sections, tumors were classified on the basis of their origin 
according to WHO classification 2013. Sections were also subjected 
to IHC analysis using different antibodies, where indicated. Result: 
Out of the total 240 cases, 214 (89.2%) cases were benign, 8 (3.3%) 
intermediate and 18 (7.5%) malignant. Incidence of both benign and 
malignant STTs was more common in males. The peak incidence of 
benign STTs was observed in the age groups of 21-40yrs and that of 
malignant tumors in 41–60 yrs. Lipoma was the commonest benign 
STT (46.7%), while tumors of fibroblastic origin were most common 
(33.3%) among the malignant category. Few common benign 
tumors were also identified at rare sites. Out of 18 malignant cases, 
in 2 (11.1%) cases, no definite opinion could be obtained and were 
classified as spindle cell sarcomas. Conclusion: Diagnosis of STTs 
require uses of special stains, immunohistochemistry and molecular 
methods in addition to the routine microscopic examination of H & 
E stained slides due to the morphologic similarities with each other 
and also with carcinomas.
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Introduction

Soft tissue tumors (STTs) are a complex group of 
tumors and composed of non-epithelial supportive 
connective tissue ie mesenchymal in origin. They 
are hetrogenous group of tumors and usual 
approach to their classifi cation is as per the cell 
lineage. The WHO classifi cation1 system divide 
these entities in to fi broblastic/myofi broblastic 
tissue, fi brohistiocytic, adipose tissue, smooth 
muscle, skeletal muscle, blood vessels, lymphatics, 
pericytic and nerve sheath tumors according to 
their cell of origin.

STTs are rare neoplasms comprising ≤2% of 
cases2. STTs are classifi ed into benign, intermediate 
and malignant forms. Intermediate group is liable 
for a higher rate of local recurrence and low to 
moderate risk of metastasis. 

STTs can be seen in any age group and can 
arise anywhere in the body. The most common 
locations are the extremities followed by the trunk, 
abdominal cavity and head & neck region3. Due to 
the wide variety of STTs and frequent overlap in 
their histopathological features, they extend the 
pathologists diagnostic ability to a limit.

Immunohistochemistry (IHC) plays an 
important role in the diagnosis of STTs. The fi rst 
approach is to rule out a non-mesenchymal tumor 
and then defi ne a cell lineage. IHC has greatly 
enhanced our capabilities to properly classify soft 
tissue tumors. Immunohistochemical evaluation 
must be employed in conjunction with the clinical 
picture and morphology and when necessary, other 
ancillary techniques such as molecular genetics 
and/or cytogenetics4. 

The present study was conducted to evaluate the 
relative frequency of STTs according to their nature 
and demographic profi le and also to assess the role 
of IHC in the diagnosis and classifi cation of soft 
tissue tumors.

Materials and Methods

A prospective, observational and cross-sectional 
study was conducted in the department of 
Pathology at Rohilkhand Medical College & 

Hospital, Bareilly. Institutional ethical committee 
clearance was taken. 

All clinically suspected soft tissue tumor 
specimens sent for histopathological examination 
in the department of pathology of a tertiary care 
teaching hospital of Rohilkhand region, for a period 
of 2 years, from September 2016 to August 2018, 
were included in this study. A total of 240 cases 
were studied.

Inclusion criteria

All the cases, where soft tissue tumor was suspected, 
irrespective of their age, sex and site. Same patient 
with biopsies performed on different occasions was 
considered as single case only. 

Exclusion criteria 

Tumor like lesions, uterine and gastro-intestinal 
soft tissue tumors were not included in this study. 

Detailed clinical data including age, sex and site 
of each patient was recorded. Informed consent 
was taken from all the patients. Specimens thus 
obtained were fi rst grossly examined for their size, 
consistency, presence or absence of capsule and 
areas of haemorrhage, necrosis and calcifi cation. 
Multiple sections were taken and processed and 
stained with routine Hematoxylin & Eosin. The 
sections were studied under light microscopy for 
features like the cell type, arrangement, cellular 
and nuclear pleomorphism and the number of 
mitotic fi gures per 10 high power fi eld, necrosis and 
hemorrhage. IHC was done to confi rm the diagnosis 
and classifi cation of tumors when diagnosis was in 
dilemma on routine microscopy.

Results

A total of 240 cases of soft tissue tumors were 
included in the present study. Out of 240 cases, 
214 (89.1%) cases were benign, 08 (3.4%) cases 
were intermediate and 18 (7.5%) cases were 
malignant (Table 1). Among all the soft tissue 
tumors, adipocytic tumors were the commonest 
in 108 (45.0%) followed by vascular tumors in 55 
(22.9%) and nerve sheath tumors in 26 (10.8%) cases 
(Table 1).

Table 1: Distribution of cases as per type and grade

Soft tissue tumors Benign Intermediate Malignant Total 
Adipocytic tumors 106 01 01 108 

Fibrohistiocytic tumors 04 03 02 09 
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Benign soft tissue tumors were common in the 
age group of 21–40 years while malignant soft 
tissue tumors showed two peaks, one in 1–20 
years and the other in the 41–60 years age group 

Soft tissue tumors Benign Intermediate Malignant Total 
Fibroblastic tumors 13 03 06 22 

Nerve sheath tumors 25 00 01 26 
Vascular tumors 55 00 00 55 
Pericytic tumors 01 00 00 01 

Smooth muscle tumors 07 00 02 09 
Skeletal muscle tumors 00 00 02 02 

Tumors of uncertain differentiation 03 01 04 08 
Total cases (n) 214 08 18 240 

(%) (89.1%) (3.4%) (7.5%)

as depicted in Graph  1. Soft tissue tumors showed 
a male dominance, of these 136 (56.6%) were male 
and 104 (43.3%) were female with male to female 
ratio 1.3:1 (Graph 1). 
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Graph 1: Age & sex wise distribution of cases

The most common location of soft tissue tumors 
were extremities (48.7%) followed by head and 

neck (35.8%), shoulder and back (18.7%), trunk and 
abdomen (10.8%) and others (2.5%) (Table 2).

Table 2: Distribution of Soft tissue tumors according to site

Site Benign Intermediate Malignant Total
Extremity 103 04 10 117

Head & neck 85 - 01 86
Shoulder & back 40 02 03 45

Trunk & abdomen 20 02 04 26
Others 06 – – 06
Total 214 08 18 240
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 STTs were then divided on the basis of their 
histological subtypes. Among benign soft tissue 
tumors, lipoma was the commonest (46.7%) entity, 
followed by capillary hemangioma (18.6%). Among 
intermediate STTs, solitary fi brous tumor (37.5%) 

and dermatofi brosarcoma protuberance (37.5%) 
were the most common lesions. Among malignant 
sarcomas, fi broblastic tumors were the commonest 
(33.3%), including fi brosarcoma, myxofi brosarcoma 
and low grade fi bromyxoid sarcomas (Table 3). 

Table 3: Distribution of tumors

Soft tissue tumors
category

Benign
 (No.)

Intermediate
(No.) 

Malignant
(No.) 

Adipocytic tumors Lipoma (100) Atypical lipomatous tumor (01) Myxoid liposarcoma (01)
Spindle cell lipoma (06)

Fibroblastic tumors Nodular fasciitis (08) Solitary fibrous tumor (03) Myxofibrosarcoma(01) 
Fibroma (03) Low grade fibromyxoid sarcoma 

(02)
Angiofibroma (01) fibrosarcoma (03)
Angiomyofibroblastoma (01)

Fibrohistiocytic tumors Giant cell tumor of tendon 
sheath (02)

Dermatofibrosarcoma 
protuberans (03)

Malignant fibrous histiocytoma (02)

Benign fibrous histiocytoma (02)
Smooth muscle tumors Leiomyoma (06) Leiomyosarcoma (02)

Angioleiomyoma (01)
Vascular tumors Capillary Hemangioma (40)

Cavernous hemangioma (07)
Intramuscular hemangioma (02)
Epithelioid hemangioma (01)
Lymphangioma (05)

Pericytic tumors Glomus tumor (01)
Nerve sheath tumors Neurofibroma (13) Low grade MPNST (01)

Schwannoma (11) 
Neuroma (01)

Skeletal muscle tumors Embryonal rhabdomyosarcoma (02)
Tumors of uncertain 
differentiation

Fibromyxoma (02) Myoepithelioma (01) Extra skeletal PNET (01) 

Intramuscular myxoma (01) Clear cell sarcoma (01) 
Spindle cell tumor (02)

Discussion

Soft tissue tumors include a large variety of tumors 
having many similar histopathological features with 
minimal differences. The immunohisochemical 
identifi cation of various cells and tissue has lead 
to a more accurate diagnosis and classifi cation of 
these tumors.

In the present study, benign STTs were more 
common than malignant tumors with a ratio of 
about 11.8:1, similar to other studies done by Batra 
P et al who reported benign to malignant ratio as 
8.2:1.5 Also STTs were found more commonly 
in males, with M:F as 1.3:1 in our study which is 
comparable with studies of Beg S et al.6 while other 
studies showed an equal sex distribution.7

STTs can arise in any age group. In our study 
benign tumors were common in the 21–40 years 
age group accounting for 50.0% cases correlating 
with the fi ndings of Batra P et al. who found 
incidence as 61.80%.5 However, in the present 
study malignant tumors showed a dual peak, fi rst 
in less than 20years and second in 41–60 year age 
group as compared to other studies which showed 
a peak incidence between 5th and 6th decade.3 The 
largest number of sarcomas was observed in the 
41–60 years age group. Our study showed that 
soft tissue sarcomas are also known to occur in the 
younger age (<20 yrs) in our population as similar 
fi ndings was observed by R Jha et al in their study 
on soft tissue sarcomas.8 We observed extremities 
to be the commonest site (48.7%), followed by head 
and neck (35.8%) and shoulder and back (18.7%). 
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These fi ndings were in correlation with the studies 
of Batra P et al. and Jain P et al.5,9

The most common benign tumor was lipoma 
(46.7%) followed by hemangioma (18.6%) which 
is comparable to the study by Jain P et al.9 In 
malignant tumors fi broblastic tumors were the 
commonest in our study, accounting for 33.3% 
cases of all soft tissue sarcomas with an average 
age of 45 years as compared to the other studies, 
which showed malignant fi brous histiocytoma 
and liposarcoma as the most common soft tissue 
sarcomas.10 Fibrosarcomas constituted an incidence 
of 16.6% of sarcomas as compared to Markhede G 
et al., who found the incidence of fi brosarcomas as 
5–10% of sarcomas.11 This observation could be a 
chance observation and maybe because of ours 
being a tertiary care centre.

According to WHO classifi cation, STTs also 
have an intermediate group which shows repeated 
local recurrences and low to moderate risk for 
metastasis. The incidence of intermediate tumors in 
our study was 3.3% which was comparable with the 
study of Navya et al who also found the incidence 
of intermediate tumors as 3.4%12 while in a study 
done by Petersen et al., the incidence was 11.4%.13 

STTs are diagnostically challenging. Some 
diagnoses are evident on morphology, where the 
tumor is well differentiated. However, many STTs 
are seen microscopically as spindle cell, epithelioid 
cell, small round cell or pleomorphic tumors which 
can only provide a differential diagnosis, and then 
IHC becomes extremely useful. 

The application of IHC falls into 3 main 
categories: Identifi cation of rare/ “atypical” 
benign tumors, exclusion of non-sarcomatous 
neoplasms and classifi cation of sarcomas. It is 
also used to support diagnosis of a rare tumour 
type and also support diagnosis when tumour 
arises in unusual location or age.14 There are some 
pitfalls also in IHC. Fibrous STTs are a group of 
spindle cell neoplasms, composed of fi broblast 
and myofi broblast. Most fi brous tumors including 
both benign and malignant, express vimentin, 
actin and variable coexpression of desmin, thus 
fi brous tumors are best distinguished by their 
morphology while the role of IHC in fi brous 
tumor is only to rule out non-fi brous tumor. 
We had a rare15 case of paratesticular low grade 
fi bromyxoid sarcoma in a 14 years old male 
patient. Microscopy revealed bland spindle like 
fi broblastic cells and a whorled pattern along 
with collagen and myxoid areas. Pleomorphism 
and mitoses was present focally. On IHC, cells 

were positive for vimetin (Fig. 2b). Low grade 
fi bromyxoid sarcomas are rare and most common 
in trunk and upper extremity.16 

Angiomyofi broblastoma is a rare benign tumor, 
occurring most commonly in the vulvovaginal 
region.17 In our study a 34 years old female patient 
presented with a swelling in the right perineal 
region since 4 years and was clinically diagnosed 
as a case of bartholin cyst. Grossly it was a well 
circumscribed mass. Microscopy revealed spindle 
cells with some hypercellular areas mainly around 
the blood vessels while few areas were hypocellular. 
IHC showed positivity for vimentin, desmin, ER, 
PR and weak positivity for CD34 (Fig. 1a). Based on 
this the diagnosis of angiomyofi broblastoma vulva 
was confi rmed. 

IHC is very useful in determining vascular 
lineage. Commonly used vascular markers are 
CD34, CD31 and Factor VIII. Hemangiomas were 
the second most common benign tumor preceded 
by lipoma in our study and the most common site 
was head and neck comparable to other studies.18

Nerve sheath tumors were the next after 
hemangiomas constituting an incidence of 11.6% 
among benign soft tissue tumors comparable to 
the studies of Navya et al. who found the incidence 
as 6.9%.12 On IHC S-100 is a useful marker for 
nerve sheath tumors. The most common site was 
head and neck and upper extremity comparable to 
other studies18. However in our study we also had 
1 rare case of intraoral schwannoma(Fig. 1b). The 
incidence of intraoral schwannoma is ~1%.19

Leiomyoma occurs in all age group. In the 
present study we had 1 case of vulval leiomyoma 
in a 38 year old female patient. This tumor showed 
positivity for vimentin and desmin (Fig. 1c). 
Extrauterine leiomyomas are very rare.20

 In our study we also found 1 case of 
myoepithelioma in a 41 year old male patient, 
presenting with a swelling in the left forearm which 
was clinically diagnosed as neurofi broma. Grossly 
it was a yellow-brown and well circumscribed. 
Microscopy revealed sheets of epithelioid cells 
with vacuolated cytoplasm in fi brous and hyaline 
stroma. Nuclear atypia was mild. On IHC, tumor 
cells expressed CK, S-100, CD3, CD45, CD5 and 
vimentin (Fig. 1d). Negative results were noticed 
with CD30, CD56, CD10, tdT and TTF1. CD4, CD15 
and CD19 were equivocal. Myoepithelioma or 
mixed tumor of soft tissue is a rare neoplasm.21 They 
are the tumors of uncertain differentiation and they 
have been included in the intermediate category as 
they are not malignant but can metastasise. 
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Only 3 cases of solitary fi brous tumor were 
observed in our study. One of them was found 
in tongue in a 35 year old male patient. Solitary 
fi brous tumors are rare STTs of intermediate 
category with unpredictable behavior.22 On IHC 
strong CD34 positivity was expressed in these 
tumors (Fig. 2a).

Extra skeletal Ewing’s sarcoma is a rare STT 
and is more common in young adults less than 
30 years of age with a male predominance.23 In 
the present study we found a case of swelling 
in the paravertebral region in a young female. 
Microscopy showed tumor cells arranged in 
sheets with rosette formation at places. Tumor 
cells had high N:C and scanty cytoplasm. The 

possibility of round cell tumor was considered. 
IHC was then extremely useful as CD99 showed 
strong membranous immunoreactivity and thus a 
diagnosis of extraskeletal Ewing’s sarcoma/PNET 
was offered (Fig. 2c).

In our study we also found one rare case of 
congenital embryonal rhabdomyosarcoma in a 
15 month old boy, presenting with a huge mass 
in the foot. Biopsy showed an infi ltrating tumor 
composed of sheets and cords of malignant small 
round blue cells. The cells had scant eosinophilic 
cytoplasm and hyperchromatic nuclei. On IHC 
tumor cells showed strong positivity for desmin 
(Fig. 2d). Embryonal rhabdomyosarcoma is rare in 
the extremties.24

 

Fig. 1: (a) Angiomyofibroblastoma (H&E 100X) inset showing ER (IHC 100X), (b) Schwannoma (H&E 100X) inset showing S100 (IHC 
100X), (c) Leiomyoma (H&E 100X) inset showing vimentin (IHC 100X), (d) Myoepithelioma (H&E 100X) inset showing CK (IHC 100X),

Fig. 2: (a) Solitary fibrous tumor (H&E 100X) inset showing CD34 (IHC100X), (b) Low grade fibromyxoid sarcoma (H&E 100X) inset 
showing vimentin (IHC 400X), (c) Extraskeletal PNET (H&E 400X)inset showing CD99 (IHC 400X), (d) Rhabdomyosarcoma (H&E 
100X) inset showing desmin (IHC 100X),
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Conclusion

The diagnosis of soft tissue tumors mainly 
sarcomas require uses of special stains, 

immunohistochemistry and molecular methods in 
addition to the routine microscopic examination of 
Hematoxylin and Eosin stained slides because of 
the morphologic similarities with each other and 
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also with carcinomas. This study showed that an 
increase in the use of IHC has contributed to improve 
diagnostic accuracy. The use of progressively 
small amounts of tissue for diagnosis, highlights 
the importance of this method. The sensitivity 
and crispness of IHC stains have progressively 
improved with the advent of new techniques. 
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