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Introduction Sarcomas are a heterogeneous group of malignancies originating from 
the transformed cells of mesenchymal lineage, representing only 1% of all the primary 
tumors arising within the head and neck region with a prevalence range of 4 to 10%. 
They are biologically different from the sarcomas of other sites because of the smaller 
size of the tumor at the time of presentation and higher chances of local recurrences. 
Due to the rarity in adults, there are very few studies on sarcomas of the head and 
neck. The aim of this study was to analyze the frequency and spectrum of primary 
sarcomas in the head and neck region.
Materials and Methods This is a retrospective descriptive study. The authors ana-
lyzed 40 cases of histologically and immunohistochemically proven primary sar-
comas arising in the head and neck region according to three age groups, pediatric 
(<12 years), adolescent (12–19 years), and adults (> 19 years).
Results Primary sarcomas represented 0.06% and 2.4% of total cancer cases and 
total sarcoma cases, respectively. Embryonal rhabdomyosarcoma was the most com-
mon histologic type, and nasopharynx the most common location in the pediatric 
population. Osteoblastic osteosarcomas and Ewing’s sarcoma were typical variants in 
adolescent age, affecting the hemimandible predominantly. In adults, osteosarcomas 
were commonest followed by conventional grade 1 chondrosarcoma. Treatment was 
planned according to the stage and grade of the tumor. Out of the 40 patients, 19 
(47.5%) had a disease relapse within a period of 6 months from the completion of 
therapy.
Conclusion Head and neck sarcomas are notorious to recur. A timely and accurate 
diagnosis, proper staging, and multidisciplinary treatment plan can yield good patient 
outcomes.
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Introduction
Primary head and neck sarcomas are rare, representing 
only 1% of all primary tumors arising in the head and neck 
region1 and 4 to 10% of all sarcomas in the body.2 Sarcomas 

are of two types: soft tissue sarcomas and bone/cartilage sar-
comas3 originating from mesenchymal cells including bone, 
cartilage, muscle, fat, blood vessels, and nerves. Sarcomas 
of the head and neck have a wide spectrum of histological 
subtypes and sites of origin but are kept together because 
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of similarities in prognostic factors, clinical presentation, 
an origin from the embryonic mesoderm, and overall out-
come.4 Management of these neoplasms poses a great chal-
lenge to the clinicians.5 The main modality of treatment is 
complete resection.6Due to rarity in adults, there are few 
studies on sarcomas of head and neck. The present study was 
aimed to analyze the occurrence, pattern, and spectrum of 
primary sarcomas in the head and neck region.

Materials and Methods
A retrospective study was conducted in the department of 
pathology, at a tertiary care cancer center in western India to 
analyze the incidence and pattern of primary sarcomas aris-
ing in the head and neck region in different age groups within 
the period of 3 years (January 2017 to December 2019), based 
on the analysis of 40 patients with histologically proven sar-
coma of head and neck. The total number of cancer patients 
and sarcoma patients registered in this period (2017–2019) 
were recorded from the medical record department. The 
patient population was divided into three subgroups accord-
ing to the age at first presentation and registration at the 
center: pediatric (<12 years), adolescence (12–19 years), and 
adults (>19 years). Detailed clinical history, radiological data, 
histopathological diagnosis, immunohistochemistry find-
ings, and data on tumor recurrence and tumor metastasis 
were obtained from patients’ data records. Descriptive sta-
tistics had been used.

Immunohistochemistry was done in all cases to confirm 
the diagnosis at first presentation in fully automated machine 
(Ventana XT Benchmark) using monoclonal antibody to 
AE1 (anion exchanger1/3) (Cell Marque—1:100, AE1/AE3), 
epithelial membrane antigen (EMA) (Cell Marque—1:100, 
E29), CD99 (Thermo Scientific—1:50, H036–1.1), vimentin 
(BioGene—1:200, B9), desmin (BioGenex—1:50, D33), MyoD1 
(Thermo Scientific—1:50, clone 5.8 A), CD34 (Dako—1:50, clone 
QBEnd10), CD31 (Dako—1:50, clone JC70A), Friend leukemia 
integration–1 (FLI1) (Cell Marque—1:75, MRQ-1), transduc-
in-like enhancer of split (TLE 1) (Thermo Scientific—1:100, 
OT1H2), factor VIII–related antigen (Thermo Scientific—1:50, 
clone F8/86), S100 (Thermo Scientific—1:100, clone 4C4.9), 
SRY-related HMG-box 10 (SOX 10) (Ventana-RTU, clone 
SP267), smooth muscle actin (SMA) (Thermo Scientific—1:50, 
clone 1A4), CD45 (Thermo Scientific—1:100, RA/RO), neu-
ron-specific enolase (NSE) (Leica—1:30, NCL-NSE-435), 
special AT-rich sequence-binding protein 2 (SATB2) (cell sig-
naling—1:100, E8R8H), CD68 (Cell Marque—1:100, PG-M1), 
and Bcl2 (Cell Marque—1:100, clone 124).

Results
The total number of sarcoma cases were 1,663 out of total 
registered 65,129 cancer cases in our institute from 2017 to 
2019. Among those, the number of primary sarcoma cases of 
head and neck was 40, registered within the said time period, 
with an age range from 3 to 75 years. They were divided into 

three subgroups. Results were analyzed according to the 
three age groups. Primary sarcoma represented 0.06% of total 
cancers and 2.4% of total sarcoma cases in our study.

Pediatric Population (<12 Years; n = 5)
The mean age was 4.2 years (range 3–6 years) with a male: 
female ratio of 4:1. The most common tumor location was 
nasopharynx. The most common diagnosis was embryonal 
rhabdomyosarcoma (ERMS) (⅘) (►Fig.  1) followed by one 
case of chondroblastic variant of osteosarcoma (OS) affect-
ing the occipital bone (►Table 1). Three of the ERMS cases 
were staged as TNM stage II, intermediate-risk, and the 
remaining one was staged as TNM stage I, low-risk group. 
All of them received adjuvant chemotherapy (CT) as well as 
intensity-modulated radiation therapy (IMRT). Two of them 
had tumor recurrence within 6 months, and in one patient 
the tumor size was almost unchanged despite IMRT. One 
patient of chondroblastic OS who had undergone surgery 
and received adjuvant CT as well as RT also developed local 
tumor recurrence after 3 months of completion of therapy 
(►Table 1).

Fig. 1 Embryonal rhabdomyosarcoma. (A) Subepithelial infiltration 
by discrete round-to-spindle cells in partly myxoid stroma (H&E ×10); 
(B) these cells having oval to spindle hyperchromatic nuclei and 
scanty tapered cytoplasm (H&E ×40); and (C) the tumor cells express 
nuclear MyoD1 (immunohistochemistry [IHC] ×40).
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Adolescent Population (12–19 Years; n = 7)
The mean age was 15.8 years (range 12–18 years) with 
slight female preponderance (male:female = 1:1.3). Out 
of seven cases, three and four patients had soft tissue and 
bone sarcoma, respectively. Common diagnoses in this age 
group were Ewing’s sarcoma/peripheral neuroectodermal 
tumor (ES/PNET) (2/7) and OS (2/7) including small-cell 
type (►Fig.  2A) followed by alveolar rhabdomyosarcoma 
(ARMS; ►Fig. 2B), fibrosarcoma, and malignant peripheral 
nerve sheath tumor (MPNST), one case each. Hemimandible 
was the commonest location affected by the tumor. 
Radiologically, osteosarcomas presented with lytic and scle-
rotic lesions in the bone with a cortical breach, periosteal 
reaction, and new bone formation along with associated 
soft tissue component. Almost all the sarcomatous lesions 
were hypointense in T1-weighted (T1W) and hyperintense 
on T1-weighted (T2W) images. Immunohistochemistry 
(IHC), stage, grade, and treatment of the tumors have been 
summarized in ►Table 2.

Treatment volume was designed to cover the primary 
site plus a tumor-free margin. Two out of three patients 
having soft tissue sarcoma underwent surgical excision. 
One of them received only adjuvant RT (6,600 cGy). The 
other patient, after completion of postoperative radiation 
therapy (6,600 cGy), received systemic chemotherapy with 
an ifosfamide-based regimen considering the high-grade 
and incomplete surgical clearance of the tumor. One patient 
having ARMS was treated with standard vincristine, doxo-
rubicin and, cyclophosphamide (VDC) chemotherapy. Two 
patients having ES/PNET received neoadjuvant chemother-
apy with VDC alternating with ifosfamide and etoposide 
(IE). After completion of chemotherapy, local disease con-
trol was done by surgery only in a younger (12-year-old) 
patient and by surgery, along with RT (5,000 cGy) in 
another who had microscopic residual disease after sur-
gical resection. Two patients who had OS including the 
small-cell type received neoadjuvant chemotherapy with 
cisplatin, doxorubicin, and high-dose methotrexate fol-
lowed by surgical resection.

Three out of seven patients had tumor recurrence within 
6 months of completion of therapy (►Table 2).

Table 1  Demography and clinicopathological parameters of sarcomas in pediatric age group

S. No. Age (y)/sex Site of tumor Histopathology 
diagnosis

Positive IHC 
markers

TNM stage/risk 
group/grade

Therapy Recurrence

1 3/M Nasopharynx, left 
nasal cavity

ERMS Vimentin, 
desmin, MyoD1

II, intermediate risk CT + IMRT Yes

2 3/M Nasopharynx and 
columella of nose

ERMS Vimentin, 
desmin, MyoD1

II, intermediate risk CT + IMRT Yes

3 4/F Nasopharynx ERMS Vimentin, 
desmin, MyoD1

II, intermediate risk CT + IMRT No

4 5/M Occipital bone Chondroblastic
OS

S100 (chondroid 
part), vimentin

IIA, high grade S + CT + RT Yes

5 6/M Conal and extra-
conal component 
of right orbit

ERMS Vimentin, 
desmin, MyoD1

I, low risk CT + IMRT No

Abbreviations: CT, chemotherapy; ERMS, embryonal rhabdomyosarcoma; F, female; IMRT, intensity-modulated radiation therapy; M, male; OS, osteo-
sarcoma; RT, radiotherapy; Y, year.

Fig. 2 (A) Small-cell osteosarcoma: tumor cells have round hyper-
chromatic nuclei, small nucleoli, and scanty cytoplasm (H&E, ×40) 
(inset: strong nuclear special AT-rich sequence-binding protein 2 
(SATB2) expression in tumor cells, immunohistochemistry [IHC] 
×40). (B) Alveolar rhabdomyosarcoma (ARMS): rhabdoid tumor cells 
with pleomorphic round-to-oval hyperchromatic nuclei, prominent 
nucleoli, and abundant eosinophilic cytoplasm (H&E, ×40); (inset: 
strong cytoplasmic desmin reactivity by these cells (IHC ×40).
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Adults (>19 Years; n = 28)
The age range was from 22 to 75 years (mean age 41.5 years). 
Osteosarcomas (9/28) were the major contributor in this 
group followed by chondrosarcoma (conventional grade 
1 > grade II > grade III) (7/28), synovial sarcoma (2/28), 
MPNST (2/28), undifferentiated pleomorphic sarcoma 
(2/28), alveolar rhabdomyosarcoma (1/28), embryonal 
rhabdomyosarcoma (1/28), low-grade myxofibrosarcoma 
(1/28) (►Fig. 3A), angiosarcoma (1/28) (►Fig. 3B), leiomyo-
sarcoma (1/28), and sclerosing epithelioid fibrosarcoma 
(1/28). Slight male predominance was noted (male:female 
= 1.3:1) overall. In the case of osteosarcomas, females 
were affected more and chondrosarcomas affected males 
predominantly. Chondrosarcomas had the radiological 
appearance of expansile altered signal intensity lesions 
whereas osteosarcomas presented with lytic and sclerotic 
bony lesions with a cortical breach, periosteal reaction, 
new bone formation, and associated soft tissue component. 
Among osteosarcomas, the most common histologic type 
was osteoblastic (5/9), followed by chondroblastic (3/9) 
and fibroblastic type (1/9). Data on IHC findings, tumor 
grading, staging, treatment, and recurrence have been pro-
duced in ►Table 3.

Of the 28 patients, 27 underwent resection. Elective nodal 
dissection was not routinely performed considering the 
low rate of regional node metastases in sarcomas except in 
the patient of angiosarcoma who had tumor metastasis in 
neck nodes. One patient who did not have surgical excision 
included the case of ERMS; this patient received RT and sys-
temic chemotherapy. Thirteen of 24 patients undergoing sur-
gical resection also received RT in an adjuvant (postoperative) 
manner, with a total dose ranging from 5,000 to 6,600 cGy. 
Chemotherapy (VDC) was administered to 9 patients, after 
completing postoperative radiation, on an individualized 
basis. Two of the patients, one having grade II MPNST and 
another having grade III UPS, presented with stage pT4a 
disease as evidenced by their orbital invasion. Of these two 
patients, lung metastasis was also present in the case of 
grade III UPS at presentation.

Table 2  Demography and clinicopathological parameters of sarcomas in adolescent patients

S. No. Age 
(y)/sex

Site Histopathology 
diagnosis

Positive IHC markers Stage/grade Therapy Recurrence

1 12/F Hemimandible (L) ES/PNET Vimentin, CD99, FLI1, NSE IA, grade 3 CT+ S No

2 13/F C7 vertebral body Small-cell OS Vimentin, SATB2 IIA, high grade CT + S Yes

3 15/M Hemimandible (R) Osteoblastic OS Vimentin, SATB2 IIA, high grade CT + S No

4 17/M Nasal cavity (L) ARMS Vimentin, desmin, MyoD1 II, intermediate risk CT No

5 18/M Frontal bone and 
surrounding soft 
tissue

ES/PNET Vimentin, CD99, FLI1 1A grade 3 S + RT + CT Yes

6 18/F Hemimandible (R) Fibrosarcoma Vimentin FNCLCC grade 1
p T2 N0 M0

S + RT No

7 18/F Retromolar 
trigone (R)

MPNST S100 (f), SOX10, vimentin FNCLCC grade 3
pT3 N0 M0

S + RT + CT Yes

Abbreviations: AE1/AE3, anion exchanger ⅓; ARMS, alveolar rhabdomyosarcoma; CT, chemotherapy; ES, Ewing’s sarcoma; F, female; f, focal; FLI1, Friend 
leukemia integration–1; FNCLCC, French Federation Nationale des Centres de Lutte Contre le Cancer; L, left; M, male; MPNST, malignant peripheral nerve 
sheath tumor; NSE, neuron-specific enolase; p TNM, tumor node metastasis (pathological stage); PNET, peripheral neuroectodermal tumor; R, right;  
RT, radiotherapy; S, surgery; w, weak.

Fig. 3 (A) Low-grade myxofibrosarcoma: tumor cells with oval-to- 
spindle hyperchromatic nuclei in a myxoid stroma (H&E, ×40).  
(B) Angiosarcoma: tumor cells having round-to-oval hyperchromatic 
nuclei and prominent nucleoli and a moderate amount of cytoplasm in 
a hyalinized stroma (H&E ×40) (inset: tumor cells express strong cyto-
plasmic CD31 [upper left corner] and factor VIII–related antigen [lower 
right corner] [IHC ×40]).
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Tumor recurrence was documented in 12 patients. Of 
these 12, 11 patients had local recurrence, and one patient 
with high-grade OS developed lung metastasis. Meantime 
interval for recurrence was 4.6 months (range 3–6 months).

Discussion
The exact etiology of head and neck sarcoma is unknown. 
However, the etiology of sarcomas can be idiopathic, genet-
ically predisposing, radiation exposure, viral, or chemical 
carcinogenic–induced.7 The most common symptom of 
head neck soft tissue sarcoma is a painless mass (in 80% of 
cases). Pain may be present occasionally and it is the most 
common presenting symptom in bone sarcomas.8 Imaging 
plays an important role in defining the extent of the tumor 
and for planning the appropriate surgical procedures. Due to 
the complexity of the anatomy of the head and neck region, 
combined magnetic resonance imaging (MRI) and computed 
tomography (CT) scan are recommended.7

Due to the rarity of primary head and neck sarcomas, 
most of the published series have a small number of sample 
sizes.9,10 Primary sarcomas represented 0.06% of total cancer 
cases and 2.4% of total sarcoma cases in our study. Embryonal 
rhabdomyosarcoma and OS were the most common his-
tological variants in pediatric (<12 years) and adolescent 

(12–18 years) patients, respectively. A study conducted by 
Atarbashi-Moghadam et al11 also found rhabdomyosarco-
mas and osteosarcomas as typical variants in this age group. 
Additionally, we found ES/PNET to be a common variant in 
adolescents. In pediatric patients, our finding of the naso-
pharynx and nasal sinuses as common sites is in line with 
other studies.12,13

We had one case of small-cell osteosarcoma (OS) in 
a 13-year-old girl affecting the C7 vertebra. This entity needs 
special mention because of difficulty in diagnosis when there 
is very focal or less amount of osteoid material in the tumor. 
Although classified as OS based on its production of osteoid, 
the histomorphology differs from those of conventional OS 
in that the cells are smaller with less cytoplasm and uniform. 
The differential diagnosis of small-cell OS includes other 
small round blue cell tumors, including non-Hodgkin lym-
phomas, small-cell carcinoma, neuroblastoma, mesenchymal 
chondrosarcoma, and Ewing’s sarcoma/primitive neuroec-
todermal tumor (ES/PNET).14-16 In this scenario, addition of 
the immunomarker SATB2 to the panel solves the problem 
as the none of the other small round cell tumors other than 
the small-cell OS expresses diffuse nuclear immunoreac-
tivity. The most important reason to identify small-cell OS 
is to guide appropriate therapy. Although the treatment of 
small-cell OS has not been optimized (owing to its rarity), 

Table 3  Clinicopathological parameters of sarcomas in adult patients

HP diagnosis 
of sarcoma  
(N = 28)

Positive IHC markers Grade/risk group Stage Treatment Recurrence

Y/N No. Within 
(month)

OS (n = 9) Vimentin, SATB2,
SMA (fibroblastic variant)

High grade (n = 8) IIA (n = 6) S + CT + RT Y 3 6

IVA (n = 2) S + CT + RT Y 1 3

Low grade (n = 1) IA S + CT N – –

CS (n = 7) Vimentin
S100

Grade I (n = 4) 1A S + RT N – –

Grade II (n = 2) IIA S + RT Y 1 6

Grade III (n = 1) IIA S + RT Y 2 6

ARMS (n = 1) Vimentin, desmin, MyoD1 Low risk (n = 1) I CT + S N – –

ERMS (n = 1) Vimentin, desmin, MyoD1 Intermediate risk 
(n = 1)

II CT + RT Y 1 6

LGMFS (n = 1) Vimentin Grade I (n = 1) pT2N0M0 S + RT N – –

LMS (n = 1) Vimentin, SMA, desmin Grade II (n = 1) pT3N0M0 S + RT N – –

MPNST (n = 2) Vimentin, S100(f), SOX10 Grade II (n = 2) pT4aN0M0 (n = 1) S + RT + CT Y 1 3

pT3 N0 M0 (n = 1) S + RT N – –

SS (n = 2) Vimentin, TLE1, CD99, EMA Grade III (n = 2) pT2 N0 M0 S + RT + CT N – –

UPS (n = 2) Vimentin Grade III (n = 2) pT4aN0M1 (n = 1) S + CT Y 1 3

p T3 N0M0 (n = 1) S + RT + CT Y 1 6

SEFS (n = 1) Vimentin, S100 (f/w), AE1/
AE3 (f/w)

Grade II (n = 1) p T2 N0M0 S + RT N – –

AngioS (n = 1) Vimentin, CD31, FLI1, FVIII-
related antigen

Grade III (n = 1) p T3N1M0 S + RT + CT Y 1 3

Abbreviations: AngioS, angiosarcoma; ARMS, alveolar rhabdomyosarcoma; CD, cluster of differentiation; CS, chondrosarcoma; CT, chemother-
apy; EMA, epithelial membrane antigen; ERMS, embryonal rhabdomyosarcoma; FLI1, Friend leukemia integration–1; HP, histopathological; 
IHC, immunohistochemistry; LGMFS, low-grade myxofibrosarcoma; LMS, leiomyosarcoma; MPNST, malignant peripheral nerve sheath tumor; 
N, no; OS, osteosarcoma; p TNM, tumor node metastasis (pathological stage); RT, radiotherapy; S, surgery; SEFS, sclerosing epithelioid fibro-
sarcoma; SMA, smooth muscle actin; SOX10, SRY-related HMG-box 10; SS, synovial sarcoma; TLE1, transducin-like enhancer of split 1; UPS, 
undifferentiated pleomorphic sarcoma; Y, yes.
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small-cell OS is most often treated like conventional osteo-
sarcoma, with neoadjuvant chemotherapy followed by sur-
gical resection.14,15 Mesenchymal chondrosarcoma is not 
treated with chemotherapy, and the chemotherapeutic 
protocols for small-cell carcinoma, non-Hodgkin lympho-
mas, ES/PNET, and OS are different. Specifically, OS is most 
often treated with a regimen of cisplatin, doxorubicin, and 
high-dose methotrexate,17 whereas ES/PNET is most often 
treated with doxorubicin, cyclophosphamide, vincristine, 
and dactinomycin.18 However, in cases in which a tumor can-
not be definitively placed into the small-cell OS or ES/PNET 
category, authorities recommend treating the tumor as an 
ES/PNET.14,15

For the adult patients, our results were also corroborative 
with other studies. The mandible was the most frequently 
involved site of occurrence, which is similar to the results of 
previous reports.19-22 We found slight male gender predilec-
tion (male:female ratio 1.3) in adult population, corrobora-
tive with other studies.11 In our study, osteosarcomas had a 
higher female predilection, similar to the findings of previ-
ously published studies conducted by Atarbashi-Moghadam 
et al11 and Guevara-Canales et al23 whereas chondrosarcomas 
affected predominantly male adult patients.

Surgery remains the mainstay of treatment for head and 
neck sarcomas. Exceptions to this principle include most 
rhabdomyosarcomas and Ewing’s sarcomas. RT is indicated 
after resection of sarcomas with high-grade, large tumors, 
and when resection margins are close or microscopically 
involved. Systemic chemotherapy is recommended for 
tumors with a significant risk of distant metastases.

Right cervical lymphadenopathy was detected in 
a 75-year-old man having angiosarcoma of the right parotid 
gland. He had a local tumor recurrence within 3 months 
of treatment completion. Several authors have suggested 
lymphadenopathy at diagnosis to be a poor prognostic fac-
tor.4,24,25 Head and neck soft tissue sarcomas show low rates 
of lymphadenopathy at presentation, varying from 7 to 10% 
in different studies.3,25 Therefore, most authors do not recom-
mend neck dissection routinely except in case of clinically or 
radiologically indicated.2

In our study, out of 40 cases, 19 cases (47.5%) had a disease 
relapse within a period of 6 months from the completion of 
therapy. Two out of 28 adult patients (7.14%) developed lung 
metastasis at the time of the initial presentation. In literature, 
in up to 21% cases, metastasis has been documented to lung, 
bone, or brain.26,27 High local failure rates in the head and 
neck have been associated with poorer treatment outcomes 
despite the finding that sarcomas arising in the head and neck 
have a lower probability of distant spread. At relapse, repeat 
surgery and/or radiation should be considered to maximize 
the disease control.25 Also, clinical trials to investigate novel 
systemic therapies for these patients remain a priority.

Conclusion
Head and neck sarcomas often pose difficulties in man-
agement because of their high local failure rates due to the 
anatomical complexity of the vital structures in the head 

and neck. Timely diagnosis, accurate staging, and multidisci-
plinary treatment plan are of utmost importance to yield the 
optimal patient outcome.
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