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Abstract: 
Objectives- Sarcomas of head and neck (HN) are rare malignant tumors of mesenchymal origin which account 

1% of all HN malignancies. The objective was to review the literature to emphasize on classification, aetiology, 

diagnosis and staging, various treatment modalities and recent updates on HN sarcomas. 

Method- An electronic data search was done in April 2020 without any time-bound factor on “PubMed,” 

National Library of Medicine, the National Institute of Health, “Science Direct,” and “Web of Science” 

databases. Keywords searched were “head and neck sarcomas” AND “osteosarcoma” AND “Ewing’s 

sarcoma” AND “chondrosarcoma” AND “malignant fibrous histiocytoma” AND “fibrosarcoma” AND 

“Liposarcoma” AND “rhabdomyosarcoma” AND “angiosarcoma” AND “hemangiopericytoma” AND 

“synovial sarcoma” AND “malignant schwannoma” AND “leiomyosarcoma” AND “alveolar soft part 

sarcoma” AND “Kaposi sarcoma” AND “radiation-induced sarcoma”. Papers written in only English were 

included.  
Results- Abstracts of 6018 articles were reviewed and 80 articles including randomized clinical trials, non-

randomized clinical trials, high evidenced observational studies and Systematic reviews were selected.   

Conclusion- Diagnosis of these tumors depends on physical examination, imaging and biopsy. Computerized 

tomography showed better evaluation for small tumors and hard tissue sarcomas. Positron Emission 

Tomography has high sensitivity and specificity for detection of metastasis and recurrent sarcomas. Aggressive 

surgical resection with adequate margins remains the mainstay treatment except in Ewing’s sarcoma, skull base 

tumors and unresectable cases. Adjuvant chemotherapy/radiotherapy are reserved for high grade tumors and 

resected tumors with inadequate margins. This literature review highlights the challenges encountered during 

the diagnosis of sarcomas and the intricacies in the treatment planning.  

Keywords- ‘sarcoma’, ‘head and neck sarcoma’, ‘soft tissue sarcoma’,’radiation induced sarcoma’, 

‘osteosarcoma’, ‘chondrosarcoma’ 
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I. Introduction 
Sarcoma (derived from the Greek word “sarx” meaning fleshy), is an unusual variety of cancer. 

National Institute of Cancers, have defined sarcomas as “A type of cancer that begins in bone or the soft tissues 

of the body, including cartilage, fat, muscle, blood vessels, fibrous tissue, or other connective or supportive 

tissue”1. Due to the rare incidence of these tumours which is 1% of head and neck (HN) malignancies, there is 

an inadequate number of published data2. The neck region is the commonest site for soft tissue sarcomas (STS). 
The anatomical heterogenicity of HN region makes surgical therapy a challenging task. Most of the sarcomas of 

the HN regions are diagnosed late because they essentially are asymptomatic until they involve other neural or 

vascular structures. Due to the paucity of these malignancies, no systematic protocol or randomized clinical trial 

focusing on their management.  

So, we carried out a literature review to emphasize on classification, aetiology, diagnosis, various 

treatment modalities, and recent updates on the management of head and neck sarcomas (HNS). 

 

II. Historical Background 
Alexis Boyer (1757-1833) was the first to equate exostosis, gumma of bone, spina ventosa, and 

osteosarcoma. John Abernethy (1764-1831) was the first to classify tumours based on their appearance where he 

enlisted eight types of sarcomas. Rudolf Virchow, a German physicist, was the one who stated that sarcomas 

evolve from nonepithelial and non-hematogenous tissues and separated them from other cancers. He 

distinguished six major types of sarcomas: 1) fibrosarcoma, 2) myxosarcoma, 3) gliosarcoma, 4) 

melanosarcoma, 5) chondrosarcoma, and  6) osteosarcoma3. 
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III. Material methodology 
 An electronic data search was done in April 2020 without any time-bound factor on the following 

database “PubMed,” National Library of Medicine, the National Institute of Health, “Science Direct”, and “Web 

of Science”. Keyword searched were “head and neck sarcomas” AND “osteosarcoma” AND “Ewing’s sarcoma” 

AND “chondrosarcoma” AND “malignant fibrous histiocytoma” AND “fibrosarcoma” AND “Liposarcoma” 

AND “rhabdomyosarcoma” AND “ angiosarcoma” AND “hemangiopericytoma” AND “synovial sarcoma” 

AND “malignant schwannoma” AND “leiomyosarcoma” AND “alveolar soft part sarcoma” AND “Kaposi 

sarcoma” AND “radiation-induced sarcoma”. Studies reported other than English language were excluded. 

Abstracts of 6018 articles were reviewed and finally 80 articles including randomized clinical trials, non-

randomized clinical trials, high evidenced observational studies and Systematic reviews were selected for the 

reviews. Studies reported other than English language were excluded. 

 

IV. Aetiology 
The precise aetiology of HNS is unknown. Nevertheless, it can be briefly attributed as idiopathic, 

genetically predisposing, radiation-induced, viral, and chemical carcinogens induced. Quite a few hereditary 

disorders like Li-Fraumeni syndrome are associated with an increased risk of soft tissue sarcomas of head and 

neck (STSHN). The pathogenesis of the development of sarcoma remains an enigma. 

 

V. Classification 
Sarcomas were classified according to a multitude of criteria, including the previously mentioned tissue 

of origin, the histologic grade of the neoplasm, and the anatomic subsite within the HN from which the tumour 

arises. Histopathology plays a major role in the classification of sarcoma4. Based on their origin, sarcomas are 

classified into STS and hard tissue sarcomas (Table 1). Radiation-induced sarcoma (RIS) is considered a 

separate category, as it can arise in soft tissues or bone. The current 2013 World Health Organization (WHO) 

Classification of sarcomas of soft and hard tissue was published 11 years after the 2002 volume5. Clinical, 

histological, and genetic data were integrated with the WHO classification.  

 

Table 01- Classification of sarcomas of Head and Neck4 
Hard tissue sarcomas 1. Osteosarcoma 

2. Chondrosarcoma 

3. Ewing sarcoma 

Soft tissue sarcomas 4. Angiosarcoma 

5. Hemangiopericytoma 

6. Synovial sarcoma 

7. Rhabdomyosarcoma 

8. Malignant schwannoma 

9. Liposarcoma 

10. Leiomyosarcoma 

11. Fibrosarcoma 

12. Malignant Fibrous Histiocytoma 

13. Alveolar soft part sarcoma 

14. Kaposi sarcoma 

15. Undifferentiated/other category 

sarcomas 

Radiation-induced 

sarcomas (RIS) 

1. Soft tissue sarcoma 

2. Hard tissue sarcoma 

 

VI. Diagnosis, Staging & Grading- 
The clinical presentation of HNS can be highly variable depending on the specific area of involvement 

and the proximity to surrounding anatomic structures. Painless mass is the most common symptom in STSHN 

with which patient’s report to the surgeon. Detailed physical examination, although always a requirement and 

can be augmented with imaging studies. Computerized tomography (CT) has a better evaluation for small 

tumours in hard tissues and near the air-filled paranasal sinuses and skull base. MRI plays a crucial role in the 

evaluation of STSHN as it shows the presence of oedema, haemorrhage, necrosis, cystic degeneration, and 
fibrosis6. A chest X-ray or CT thorax should be taken to rule out any metastasis and it also helps in staging. 

Positron Emission Tomography (PET) has high sensitivity (91%) and specificity (85%) for the detection of 

sarcomas & has a valuable role in the detection of metastasis and recurrence cases6-8. Biopsy from multiple sites 

has a gold standard value in confirming the diagnosis. Molecular biology has a significant role in the 

differentiation of a heterogeneous group of sarcomas; however,  it is not completely understood. 

Immunohistochemistry (IHC) has a significant role in the diagnosis of oral carcinomas, oral melanoma, tumours 

of the salivary gland, benign mesenchymal tumours of the oral cavity, and oral sarcomas. IHC markers 
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commonly used for diagnosis osteosarcomas, Ewing’s sarcoma, rhabdomyosarcoma, leiomyosarcoma, 

angiosarcomas, and peripheral nerve tumours9. 

The staging system most often used for STS is the American Joint Committee on Cancer (AJCC) TNM 
system10 (Table-02). In 2002, WHO changed the histologic grading from the four-grading system to a three-

grading system for STS4. Another grading system was given by French or Fédération Nationale des Centres de 

Lutte Contre Le Cancer (FNCLCC) in which histologic grading was classified into three grades (grade 1, 2 & 3) 

based on differentiation, mitotic count & tumour necrosis11. Both systems are valuable in assessing the 

prognosis of HNS, the one given by WHO is commonly followed as it is easy to interpret. 

 

Table 02- TNM Classification of Sarcomas of HN10 

Category  Criteria for STS Criteria for Hard tissue sarcomas 

Primary tumor (pT) 

 

pTX Primary tumor cannot be assessed  Primary tumor cannot be assessed  

pT1 Tumor ≤ 2 cm in greatest dimension Tumor ≤ 8 cm in greatest dimension 

pT2 Tumor > 2 cm and ≤ 4 cm Tumor > 8 cm in greatest dimension 

pT3 Tumor > 4 cm Discontinuous tumors in the primary 

bone site  

pT4 Tumor with invasion of adjoining structures 

o pT4a: Orbital, skull base / Dural, central 

compartment viscera, fascial skeleton or 

pterygoid muscle invasion  

o pT4b: Brain parenchymal invasion, 

carotid artery encasement, prevertebral 

muscle invasion or central nervous system 

involvement via perineural spread  

- 

Regional lymph nodes 

(pN) 

pN0 No regional lymph node metastasis No regional lymph node metastasis 

pN1 Regional lymph node metastasis Regional lymph node metastasis 

Distant metastasis 

(pM) 

pM0 No distant metastasis No distant metastasis 

pM1 Distant metastasis Distant metastasis 

M1a- Lung 

M1b- Bone or other distant site 

 

VII. Discussion 
The general concepts of sarcoma management are not unanimously applied in the HN region. The 

classical treatment modalities employed in HNS are surgery, radiotherapy (RT), and/or chemotherapy. Various 

factors help in deciding the treatment plan like tumour size, patients age and co-morbidities, tumour location, 

histologic type, sub-type, and differentiation. Due to the complex anatomy of the HN area, the ability to obtain 

wide surgical margins becomes limited, leading to a higher local recurrence rate. Distant metastases are rare in 

the absence of regional metastases if it is there commonly in the lung, and the sight of nodal metastases should 

incite a quest for distant metastases. The sporadic nature of these tumours accounts for the difficulties 

encountered in making definitive treatment decisions based on the present literature. 

 

Hard Tissue Sarcomas 

Osteosarcoma (OS) is a principal malignant bone tumour that is defined by the presence of cells of 

mesenchymal origin i.e. the spindle cells, which deposits immature osteoid matrix. An incidence of 3.4 per 
million people per year has been reported worldwide12. OS the most common primary malignancy in children13. 

OS shows a bimodal distribution across age; occurring in the prepubertal phase and after the age of 60 years13. 

OS patients complain of symptoms of nonspecific pain in the affected area. Also, it can frequently present as a 

pathological fracture. Surgery with negative margins remains the mainstay therapy for all hard tissue sarcomas 

except Ewing’s sarcoma (EWS)14-17.  

Chondrosarcoma of the HN region representing approximately 0.1% of all HN neoplasms and give rise 

to abnormal bone or cartilage growth. It commonly occurs in the age range of 8–80 years with a peak between 

30 and 60 years18. It involves almost every site of HN. Tumours of maxilla and antrum more challenging to 

excise with adequate surgical margins and consequently are less acquiescent to cure. Better survival rate had 

shown by chondrosarcomas of the mandible and highly differentiated histologic grade. Surgical resection with 

postoperative radiation is reported as the most widely employed primary treatment19. According to WHO, the 

survival rate of patients with grade 1 chondrosarcoma is 89%. 53% of patients with grade 2 and 3 showed a 5-
year survival rate.  

EWS is the second most common primary bone malignancy in children and adolescences after OS20. 

They are locally aggressive, commonly occur in males than females, and the first three decades of life21. EWS 
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has site predilection for the skull, mandible, and maxilla13, 22. The most common symptom is pain or swelling. 

EWS is unique among the more common tumours of the HN in that there is a myriad of treatment combinations 

used with a multidisciplinary approach23. No difference has been reported in patients of EWS and OS treated 
with surgery, RT, or combined surgery and RT24. RT had been the standard treatment for EWS, but until the 

1960s RT or surgery were the mainstay treatments for EWS
25

. Postoperative RT is indicated/advocated if the 

margins achieved by surgery are inadequate for local control. By using a combination of local therapy and 

aggressive multi-drug chemotherapy, there is a decrease both in the incidence of local disease recurrence and the 

development of metastases, thereby exacting the cure rate from 10% to 75%26, 27. The treatment modalities of 

hard tissue sarcomas are summarized in table 3 

 

Table 03- Comment on management modalities of Hard tissue SHN 

Sr.  

no 

Name of the 

tumor 

Management modalities 

Surgical therapy Chemotherapy  Radiotherapy  

1 Osteosarcoma En-bloc resection with three 

dimensional free margins of 

at least 1cm
14-17, 21, 28. 

-Adjuvant chemotherapy
29. 30

. 

-Decreases recurrence & increases 

survival rate 

- Adjuvant RT in those with close 

or positive margins 

2 Chondrosarcoma Most effective treatment
29, 

31
. 

-limited role 

-adjuvant in aggressive/high grade 

tumor  

-Controversial 

- Proton therapy for skull base
32, 33

. 

3 Ewing’s sarcoma -second line treatment after 

neoadjuvant 

chemotherapy
23

. 

- 3-6 cycles at 2-3 weeks interval 

before surgery 

- 6 to 10 cycles post-surgery
34

. 

-most preferred treatment 31-59 

Gy) 

-adjuvant in positive margins 

-exclusively for non-operable
23

. 

 

Soft Tissue Sarcomas 

STSHN exhibits borderline pathological appearance concerning benign or malignant behaviour. Even 

though they have identical histological patterns, the clinical result is often contrasting and challenging to predict. 

In adults, Malignant fibrous histiocytoma (MFH) is the most common contributing for 20%–30% of all STS &  

approximately 1-3% of occurring in the HN35, 36. MFH is pleomorphic sarcoma comprising of partly fibroblast-
like, partly histiocyte-like cells. Overall, males are more commonly affected than females with a ratio of 3:228. 

Pain, swelling, or a pathologic fracture are the most common features seen in patients. Radical excision with 

wide safety margins along with dissection of loco-regional lymph nodes is the primary treatment for MFH37. 

Many studies have shown overall median 5-year survival rates and increases with clear surgical margins38. 

Fibrosarcoma is a malignant tumour of fibroblast accounting 5% in the HN region among all the extraoral 

fibrosarcoma’s39, 40. High local recurrence rate and low incidence of local-regional lymph node metastasis are 

it's distinguishing features41. Definite treatment regimen still appears to be ambiguous42. The most important 

part to be considered in treatment and survival rate is adequate resection43, 44. Also, prophylactic neck dissection 

is controversial. The 5-year survival rate is 52% for periosteal fibrosarcoma and 27% for medullary origin 

fibrosarcoma which suggests a better prognosis for periosteal fibrosarcoma43. Rhabdomyosarcoma (RMS) is a 

malignant tumour beginning in striated muscle. Of all the malignancies, RMS constitutes 3-5% and is the 
commonest paediatric STS45. Most of the cases shown to be male predominance with a ratio of 1.3:146. For the 

precise diagnosis of RMS detailed physical examination, past medical history, radiological imaging, histology, 

and molecular tests are essential. Chemotherapeutics agent like Irinotecan and carboplatin with concurrent RT in 

RMS gives favourable tolerability, efficacy, and local control46. An increased survival rate was seen with 

surgical resection and adjuvant chemo or RT
42, 47

. 

Angiosarcoma (AS) is a malignant tumour of the inner lining of blood vessels. Less than 5% of cases 

of STS involve HN, 10% of which are AS48.  The site and size of the tumour, marginal status, and age are 

important determinants for poor prognosis. Radical surgery and postoperative RT remains the mainstay 

treatment with these tumours49, 50. Because of the extensive microscopic spread of AS of the scalp, obtaining 

negative surgical margins become difficult. RT reported to be an inadequate treatment for a potentially curable 

disease, and RT is also avoided for radiation-induced AS. Liposarcoma is one of the most common malignant 

mesenchymal neoplasms, accounting to 15% of all STS51, 52. Liposarcomas are typically diagnosed in the fourth 
through seventh decades and are more common in men6. It is agreed that surgery with negative margins is the 

gold-standard treatment for all histologic subtypes of liposarcomas49. The difficulty with these tumours is local 

recurrence. Radiation improves local recurrence; however, it may not have any impact on overall survival53. 

Hemangiopericytoma (HPC) is a mesenchymal vascular sarcoma originating from the pericytes of Zimmerman. 

HPC was first described as a solitary fibrous tumour by Wagner in 187054. Stout and Murray55 gave the term 

‘‘hemangiopericytoma,’’ in 1942. The lesion is not red, which is the main characteristic of other vascular 

tumours, suggesting a vascular origin. Surgery is considered the mainstay of treatment, though RT and 

chemotherapy have an integral role
10, 42, 54

. Some authors have suggested presurgical embolization to reduce the 

risk of intraoperative bleeding when treating this lesion. 
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Synovial sarcomas (SS) are the malignant tumours which originate from pluripotent mesenchymal cells 

which constitutes for almost 8% of all STS and often involve the extremities56. The most common age group of 

patients is between 25 and 35 years with male preponderance57. The most common site of presentation reported 
in the literature is the parapharyngeal space, followed by the hypopharynx, however, orbital involvement is 

reported rarely
58, 59

. Presently, the mainstay of treatment is complete resection with wide margins to constraint 

local recurrence. Malignant schwannoma (MS) is a rare tumour yet one of the most aggressive malignant lesions 

in the HN area. In most instances, MS originates from the trigeminal nerve and its branches. The most common 

clinical sign MS is a painless, rapidly growing mass. Complete surgical removal is the main treatment and most 

important prognostic factor; however, the resecting margin of the tumour is always difficult and controversial60. 

Adjuvant RT is advised by the oncology consensus group, as part of a uniform treatment policy for MS61. 

Aggressive surgical intervention and RT can result in good survival. The role of chemotherapy in MS is similar 

to other STSHN but has shown no significant effect on survival rate. Doxorubicin–ifosfamide regimen has been 

found to be a more superior which warrants further investigation62-64. Leiomyosarcoma (LMS) is a malignant 

tumour of smooth muscle which accounts for only 4% of HN sarcomas. Elderly individuals are among the 
commonly affected population65. Oral cavity, scalp, paranasal sinuses, and jaws are the frequently affecting 

areas of HN region in LMS65. The primary treatment of LMSs is surgical excision with 1 cm free margins. 

Radical neck dissection is only reserved for late lymph node metastasis. Adjuvant RT or systemic chemotherapy 

has also been used to treat LMSs66. No clear survival benefit has been demonstrated with the use of adjuvant 

chemotherapy or RT. 

Alveolar soft part sarcoma (ASPS) is rare, having incidence of less than 1% of STS with only about 

25% of those occurring in the HN. Surgery followed by chemotherapy has been commonly employed as a 

treatment strategy in most of the studies. Lingual ASPS in young children’s are having good prognosis 

compared to other parts of the body. Kaposi Sarcoma (KS) is a neoplastic antiproliferative disorder 

characterized by multiple violaceous nodules on the skin of the upper and lower extremities, but rarely in the 

mucosa of the HN. Palate is the most common site within the oral cavity67. Skin lesions are painless bluish-red 

macule which slowly grows to form indurated plaques and nodules. The most common sites of cutaneous 
involvement reported are the postauricular region, scalp, and neck. Guidelines for the treatment of patients with 

AIDS-KS are not well established and are based on limited clinical experience. In the literature, treatment 

modalities for cutaneous KS include surgery, conventional and megavoltage RT, chemotherapy, 

immunotherapy, antiviral drugs, and cessation of immunosuppressive therapy in iatrogenically 

immunosuppressed patients. Doxorubicin, bleomycin, vinblastine, and dacarbazine were the drugs initially used 

because of success with lymphoreticular lesions. Interferon and thalidomide have shown to have a significant 

role68. The treatment modalities of STSHN and RIS are summarized in table 4 

 

Table 04- Management modalities of STSHN 

Sr.  

no 

Name of the tumor Management modalities 

Surgical therapy Chemotherapy  Radiotherapy  

1 Malignant Fibrous 

Histiocytoma 

-primary treatment -neoadjuvant role is contravercial
38

. -as adjuvant  (60 Gy)
69

. 

2 Fibrosarcoma - Adequate resection
43 

-prophylactic neck 

dissection is controversial 

-adjunctive role is unclear -primary role in unresectable cases 

3 Rhabdomyosarcoma - primary treatment
70

. 

 

- combination of vincristine and 

dactinomycin commonly used
70

 

-reduces RT dose if given as 

induction therapy 

- adjuvant to surgery 

-brachytherapy reduce the dose of 

external beam RT
70 

-50.4 Gy recommended for gross 

disease 

4 Angiosarcoma -radical surgery
49

. -combined neoadjuvant approach 

with RT
49 

-RT plus rIL-2 immunotherapy
71

. 
 

-adjunctive measure to surgery and 

chemotherapy 

-improves survival rate by 33%
49 

5 Liposarcoma -surgery with negative 

margins is the gold-

standard
72

. 

 - adjuvant RT for high-grade 

tumors, large tumors and positive 

margins 

-20% improved survival rate using 

surgery+RT
73

. 

6 Hemangiopericytoma -main treatment with 

lowest recurrence
74

. 

-only for infantile HPC
75

.  

7 Synovial sarcomas -complete surgical 

resection 

-long term survival with 

chemotherapy  

-in resection cases with 

questionable margins
76

. 

8 Malignant peripheral 

nerve sheath tumor 

-primary treatment 

modality
60

. 

-adjuvant role has questiontionable 

survival benifit
62

. 

- Adjuvant modality  

- Dose of 50-60 Gy preferred for 

intermediate- to high-grade 

lesions
61

. 
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9 Leiomyosarcoma -surgical excision with 

1cm free margins 

  

10 Alveolar soft part 

sarcoma 

- complete resection with 

tumor-free zone of 1 to 

1.5 cm
77

. 

-adjuvant to surgery  

-monotherapy with IFN alpha-2b 

showed significant role
78

. 

 

11 Kaposi sarcoma - recommended modality 

with limited indications. 

- first line of therapy 

- Doxorubicin, bleomycin, 

vinblastine, and dacarbazine used in 

combination therapy 

-RT dose of 15 – 30 Gy has curative 

role 

12 Radiation Induced 

Sarcoma 

-shown to have difficult 

local control
79

. 

 -used as adjuvant 

 

Radiation Induced Sarcomas (RIS) 
The incidence of RIS ranges from 0.03 to 0.3% with a predilection for the maxillary region, including 

the maxillary sinus, alveolar process, palate, and adjacent nasal cavity79, 80. The occurrence of RIS is within 

fibrotic and hardened tissues thus making the early clinical diagnosis challenging. The radiological findings are 

not pathognomonic and hence differentiation from other neoplastic entities is obscure. The threshold dose for 

RIS is unknown; however, it has been detected between dose ranges of 1340 cGy to 16,440 cGy with a mean of 

6000 cGy79. Management of RIS is complicated and truly challenging. The same principles of de novo sarcoma 

patients should be used to treat these tumours, but, there are limitations given of the therapy. Surgical resection, 

chemotherapy, further irradiation (external beam or brachytherapy), or a combination of the above are the 

different treatment options for RIS. Bjerkehagen et al
79

 reported a high percentage of positive margins and local 

recurrence in those patients with RIS who underwent surgery, concluding that local control is difficult to 

achieve in this type of tumours. Chemotherapy is often used as an adjuvant to patients after surgical resection. 

 

VIII. Conclusion 
Sarcomas of the HN region are very rare in nature. as most of the sarcomas are asymptomatic or shows 

painless mass diagnosis becomes difficult and commonly diagnosed in late the stage the of disease. No standard 

protocols were given for ST and hard tissue sarcomas of HN. Surgical therapy with adequate margins remains 

the gold standard treatment for most of the sarcomas. Due complexity of the HN region obtaining negative 

margins becomes quite difficult so adjuvant CT or RT should be used. Multicentric randomized clinical trials 

are necessary for definitive treatment. 

 

Abbreviation’s- 
HN- head and neck, STS- soft tissue sarcoma, STSHN- soft tissue sarcoma of head and neck, RIS – 

radiation induced sarcoma, CT- computerized tomography, PET- positron emission tomography, IHC- 

immunohistochemistry, HNS- head and neck sarcoma, RT- radiotherapy, OS- osteosarcoma, ES- ewing’s 

sarcoma, MFH- malignant fibrous histiocytoma, AS- angiosarcoma, HPC- hemangiopericytoma, MS- 

malignant shwannoma, LMS- leimyosarcoma, ASPS- alveolar soft part sarcoma, KS- Kaposi sarcoma 
 

Reference: 
[1]. NCI Search Results - National Cancer Institute. (2011). https://www.cancer.gov/search/results September 5, 2020. 

[2]. Brockstein B. Management of sarcomas of the head and neck. Curr Oncol Rep. 2004 Jul;6(4):321–7.  

[3]. Peltier LF. Historical note on bone and soft tissue sarcoma. J Surg Oncol. 1985 Dec;30(4):201–5.  

[4]. Fletcher CDM, Unni KK, Mertens F, Weltgesundheitsorganisation, Pathology and genetics of tumours of soft tissue and bone  ; 

Lyon: IARC Press; 2002.  

[5]. Jo VY, Fletcher CDM. WHO classification of soft tissue tumours: an update based on the 2013 (4th) edition. Pathology (Phila).  

2014 . 

[6]. Razek AA, Huang BY. Soft tissue tumours of the head and neck: imaging-based review of the WHO classification. Radiogr Rev 

Publ Radiol Soc N Am Inc. 2011 Dec;31(7):1923–54.  

[7]. Fletcher JW, Djulbegovic B, Soares HP, Siegel BA, Lowe VJ, Lyman GH, et al. Recommendations on the use of 18F-FDG PET in 

oncology. J Nucl Med Off Publ Soc Nucl Med. 2008 Mar;49(3):480–508.  

[8]. Bastiaannet E, Groen H, Jager PL, Cobben DCP, van der Graaf WTA, Vaalburg W, et al. The value of FDG-PET in the detection, 

grading and response to therapy of soft tissue and bone sarcomas; a systematic review and meta-analysis. Cancer Treat Rev. 2004 

Feb;30(1):83–101.  

[9]. Patil DB, Tekale PD, Patil HA, Padgavankar PH. Emerging applications of immunohistochemistry in head and neck pathology. J 

Dent Allied Sci. 2016 Jul 1;5(2):89. 

[10]. Patel SG, Shaha AR, Shah JP. Soft tissue sarcomas of the head and neck: an update. Am J Otolaryngol. 2001 Feb;22(1):2–18.  

[11]. Guillou L, Coindre JM, Bonichon F, Nguyen BB, Terrier P, Collin F, et al. Comparative study of the National Cancer Institute and 

French Federation of Cancer Centers Sarcoma Group grading systems in a population of 410 adult patients with soft tissue sarcoma. 

J Clin Oncol Off J Am Soc Clin Oncol. 1997 Jan;15(1):350–62.  

[12]. Mirabello L, Troisi RJ, Savage SA. International osteosarcoma incidence patterns in children and adolescents, middle ages and 

elderly persons. Int J Cancer. 2009 Jul 1;125(1):229–34.  

[13]. Damron TA, Ward WG, Stewart A. Osteosarcoma, chondrosarcoma, and Ewing’s sarcoma: National Cancer Data Base Report. Clin 

Orthop. 2007 Jun;459:40–7.  



Management of Sarcomas of Head and Neck from Oral and Maxillofacial Surgeons Prespective. 

DOI: 10.9790/0853-2001041017                                   www.iosrjournal.org                                            16 | Page 

[14]. Gross SW. The Classic: sarcoma of the long bones: based upon a study of one hundred and sixty-five cases. 1879. Clin Orthop. 

2005 Sep;438:9–14.  

[15]. Ferguson AB. Treatment of osteogenic sarcoma. JBJS. 1940;22(4):916–922.  

[16]. Chen Y, Shen Q, Gokavarapu S, Lin C, Yahiya  null, Cao W, et al. Osteosarcoma of head and neck: A retrospective study on 

prognostic factors from a single institute database. Oral Oncol. 2016;58:1–7.  

[17]. Stavrakas M, Nixon I, Andi K, Oakley R, Jeannon JP, Lyons A, et al. Head and neck sarcomas: clinical and histopathological 

presentation, treatment modalities, and outcomes. J Laryngol Otol. 2016 Sep;130(9):850–9.  

[18]. Henderson ED, Dahlin DC. CHONDROSARCOMA OF BONE--A STUDY OF TWO HUNDRED AND EIGHTY-EIGHT 

CASES. J Bone Joint Surg Am. 1963 Oct;45:1450–8.  

[19]. Hong P, Taylor SM, Trites JR, Bullock M, Nasser JG, Hart RD. Chondrosarcoma of the head and neck: report of 11 cases and 

literature review. J Otolaryngol - Head Neck Surg J Oto-Rhino-Laryngol Chir Cervico-Faciale. 2009 Apr;38(2):279–85.  

[20]. Gatta G, Botta L, Rossi S, Aareleid T, Bielska-Lasota M, Clavel J, et al. Childhood cancer survival in Europe 1999-2007: results of 

EUROCARE-5--a population-based study. Lancet Oncol. 2014 Jan;15(1):35–47.  

[21]. Prindull G, Willert HG, Notter G. Local therapy of rhabdomyosarcoma, osteosarcoma and Ewing’s Sarcoma of children and 

adolescents. EJPEDT. 1985 Jul 1;144(2):120-4.  

[22]. Siegal GP, Oliver WR, Reinus WR, Gilula LA, Foulkes MA, Kissane JM, et al. Primary Ewing’s sarcoma involving the bones of 

the head and neck. Cancer. 1987 Dec 1;60(11):2829–40.  

[23]. Bouaoud J, Temam S, Cozic N, Galmiche‐Rolland L, Belhous K, Kolb F, et al. Ewing’s Sarcoma of the Head and Neck: Margins 

are not just for surgeons. Cancer Med. 2018 Nov 17;7(12):
5879

–88.  

[24]. Grevener K, Haveman LM, Ranft A, van den Berg H, Jung S, Ladenstein R, et al. Management and Outcome of Ewing Sarcoma of 

the Head and Neck. Pediatr Blood Cancer. 20
1
6 Apr;63(4):604–10.  

[25]. Thorn D, Mamot C, Krasniqi F, Metternich F, Prestin S. Multimodality treatment in ewing’s sarcoma family tumors of the maxilla 

and maxillary sinus: review of the literature. Sarcoma. 2016 Jun 16;2016. 

[26]. Biswas B, Thakar A, Mohanti BK, Vishnubhatla S, Bakhshi S. Prognostic factors in head and neck Ewing sarcoma family of 

tumors. Laryngoscope. 2015 Mar;125(3):E112-117.  

[27]. Jt W, Dj I, Cg M, Rw H, Rj A, Wm M, et al. Ewing tumors of the head and neck. Am J Clin Oncol. 2010 Aug 1;33(4):321–6.  

[28]. O’Neill JP, Bilsky MH, Kraus D. Head and neck sarcomas: epidemiology, pathology, and management. Neurosurg Clin N Am. 

2013 Jan;24(1):67–78.  

[29]. Vener J, Rice DH, Newman AN. Osteosarcoma and chondrosarcoma of the head and neck. Laryngoscope. 1984 Feb;94(2 Pt 

1):240–2.  

[30]. Boon E, van der Graaf WTA, Gelderblom H, Tesselaar MET, van Es RJJ, Oosting SF, et al. Impact of chemotherapy on the 

outcome of osteosarcoma of the head and neck in adults. Head Neck. 2017;39(1):140–6.  

[31]. Eeles RA, Fisher C, A’Hern RP, Robinson M, Rhys-Evans P, Henk JM, et al. Head and neck sarcomas: prognostic factors and 

implications for treatment. Br J Cancer. 1993 Jul;68(1):201–7.  

[32]. Ce M, Al H, R R, Ms R, Wm M. Proton therapy for skull base tumors: A review of clinical outcomes for chordomas and 

chondrosarcomas. Head Neck. 2018 Dec 7;41(2):536–41.  

[33]. Munzenrider JE, Liebsch NJ. Proton therapy for tumors of the skull base. Strahlenther Onkol Organ Dtsch Rontgengesellschaft Al. 

1999 Jun;175(2):57–63.  

[34]. Olson MD, Abel KMV, Wehrs RN, Garcia JJ, Moore EJ. Ewing sarcoma of the head and neck: The Mayo Clinic experience. Head 

Neck. 2018;40(9):1.  

[35]. Weiss SW, Enzinger FM. Malignant fibrous histiocytoma: an analysis of 200 cases. Cancer. 1978 Jun;41(6):2250–66.  

[36]. M. D. Kransdorf MJ, M. D. Murphey MD. Imaging of Soft Tissue Tumors. 3rd Edition. Philadelphia: Lippincott Williams & 

Wilkins; 2013. 

[37]. Matsumoto S, Ahmed AR, Kawaguchi N, Manabe J, Matsushita Y. Results of surgery for malignant fibrous histiocytomas of soft 

tissue. Int J Clin Oncol. 2003 Apr;8(2):104–9.  

[38]. Shinjo K. Analysis of prognostic factors and chemotherapy of malignant fibrous histiocytoma of soft tissue: a preliminary report. 

Jpn J Clin Oncol. 1994 Jun;24(3):154–9.  

[39]. Scott SM, Reiman HM, Pritchard DJ, Ilstrup DM. Soft tissue fibrosarcoma. A clinicopathologic study of 132 cases. Cancer. 1989 

Aug 15;64(4):925–31.  

[40]. Bizer LS. Fibrosarcoma. Report of sixty-four cases. Am J Surg. 1971 May;121(5):586–7.  

[41]. Jay A, Piper K, Farthing PM, Carter J, Diwakar A. Low-grade myofibroblastic sarcoma of the tongue. Oral Surg Oral Med Oral 

Pathol Oral Radiol Endod. 2007 Nov;104(5):e52-58.  

[42]. Han S, Yin X, Xu W, Wang Y, Han W. The Management of Head and Neck Sarcoma. J Craniofac Surg. 2020 Apr;31(2):e189–92.  

[43]. Mark RJ, Sercarz JA, Tran L, Selch M, Calcaterra TC. Fibrosarcoma of the head and neck. The UCLA experience. Arch 

Otolaryngol Head Neck Surg. 1991 Apr;117(4):396–401.  

[44]. Swain RE, Sessions DG, Ogura JH. Fibrosarcoma of the head and neck: a clinical analysis of forty cases. Ann Otol Rhinol Laryng 

1974 Jul;83(4):439-44. 

[45]. Sengupta S, Pal R. Clinicopathological correlates of pediatric head and neck cancer. J CANCER RES THER. 2009 Jul 1;5(3):181. 

[46]. Dharmarajan KV, Wexler LH, Wolden SL. Concurrent radiation with irinotecan and carboplatin in intermediate- and high-risk 

rhabdomyosarcoma: a report on toxicity and efficacy from a prospective pilot phase II study. Pediatr Blood Cancer. 2013 

Feb;60(2):242–7.  

[47]. Andrassy RJ. Rhabdomyosarcoma. Semin Pediatr Surg. 1997 Feb;6(1):17–23.  

[48]. Perez MC, Padhya TA, Messina JL, Jackson RS, Gonzalez RJ, Bui MM, et al. Cutaneous angiosarcoma: a single-institution 

experience. Ann Surg Oncol. 2013 Oct;20(11):3391–7.  

[49]. Mark RJ, Poen JC, Tran LM, Fu YS, Juillard GF. Angiosarcoma. A report of 67 patients and a review of the literature. Cancer. 1996 

Jun 1;77(11):2400–6.  

[50]. Ogawa K, Takahashi K, Asato Y, Yamamoto Y, Taira K, Matori S, et al. Treatment and prognosis of angiosarcoma of the scalp and 

face: a retrospective analysis of 48 patients. Br J Radiol. 2012 Nov;85(1019):e1127-1133.  

[51]. Saunders JR, Jaques DA, Casterline PF, Percarpio B, Goodloe S. Liposarcomas of the head and neck: a review of the literature and 

addition of four cases. Cancer. 1979 Jan;43(1):162–8.  

[52]. Dahl EC, Hammond HL, Sequeira E. Liposarcomas of the head and neck. J Oral Maxillofac Surg. 1982 Oct;40(10):674–7.  

[53]. Harder D, Schmuziger N. [Liposarcoma in the area of the head-neck]. Schweiz Med Wochenschr Suppl. 2000;116:70S-73S.  

[54]. Duval M, Hwang E, Kilty SJ. Systematic review of treatment and prognosis of sinonasal hemangiopericytoma. Head Neck. 2013 

Aug;35(8):1205–10.  



Management of Sarcomas of Head and Neck from Oral and Maxillofacial Surgeons Prespective. 

DOI: 10.9790/0853-2001041017                                   www.iosrjournal.org                                            17 | Page 

[55]. Stout AP, Murray MR. HEMANGIOPERICYTOMA: A VASCULAR TUMOR FEATURING ZIMMERMANN’S PERICYTES. 

Ann Surg. 1942 Jul;116(1):26–33.  

[56]. Carrillo R, Rodriguez-Peralto JL, Batsakis JG. Synovial sarcomas of the head and neck. Ann Otol Rhinol Laryngol. 1992 

Apr;101(4):367–70.  

[57]. Lee N, Shin E. Treatment outcomes for patients with synovial sarcoma of the head and neck. Expert Rev Anticancer Ther. 2008 

Mar;8(3):371–3.  

[58]. O’Sullivan PJ, Harris AC, Munk PL. Radiological features of synovial cell sarcoma. Br J Radiol. 2008 Apr;81(964):346–56.  

[59]. Ramamurthy L, Nassar WY, Hasleton PS, Gattamaneni HR, Orton CI. Synovial sarcoma of the pharynx. J Laryngol Otol. 1995 

Dec;109(12):1207–10.  

[60]. Boumaza K, Michel G, Salaud C, Bossard C, Espitalier F, Malard O. Peripheral neck nerve tumor: A 73-case study and literature 

review. Eur Ann Otorhinolaryngol Head Neck Dis. 2019 Nov;136(6):455–60.  

[61]. Ferner RE, Gutmann DH. International consensus statement on malignant peripheral nerve sheath tumors in neurofibromatosis. 

Cancer Res. 2002 Mar 1;62(5):1573–7.  

[62]. Kroep JR, Ouali M, Gelderblom H, Le Cesne A, Dekker TJA, Van Glabbeke M, et al. First-line chemotherapy for malignant 

peripheral nerve sheath tumor (MPNST) versus other histological soft tissue sarcoma subtypes and as a prognostic factor for 

MPNST: an EORTC soft tissue and bone sarcoma group study. Ann Oncol Off J Eur Soc Med Oncol. 2011 Jan;22(1):207–14.  

[63]. Seno N, Fukushima T, Gomi D, Kobayashi T, Sekiguchi N, Matsushita H, et al. Successful treatment with doxorubicin and 

ifosfamide for mediastinal malignant peripheral nerve sheath tumor with loss of H3K27me3 expression. Thorac Cancer. 2017 

Nov;8(6):720–3.  

[64]. Zehou O, Fabre E, Zelek L, Sbidian E, Ortonne N, Banu E, et al. Chemotherapy for the treatment of malignant peripheral nerve 

sheath tumors in neurofibromatosis 1: a 10-year institutional review. Orphanet J Rare Dis. 2013 Aug 23;8:127.  

[65]. Salzer AT. Leiomyosarcoma of head and neck. Houston: Baylor college of medicine. 1993. 

[66]. Suit HD, Spiro I. Role of radiation in the management of adult patients with sarcoma of soft tissue. Semin Surg Oncol. 1994 

Oct;10(5):347–56.  

[67]. Kaposi. Idiopathisches multiples Pigmentsarkom der Haut. Arch Für Dermatol Syph. 1872 Jun 1;4(2):265–73.  

[68]. Krown SE. Management of Kaposi sarcoma: the role of interferon and thalidomide. Curr Opin Oncol. 2001 Sep;13(5):374–81.  

[69]. Fagundes HM, Lai PP, Dehner LP, Perez CA, Garcia DM, Emami BN, et al. Postoperative radiotherapy for malignant fibrous 

histiocytoma. Int J Radiat Oncol Biol Phys. 1992;23(3):615–9.  

[70]. Casey DL, Wolden SL. Rhabdomyosarcoma of the Head and Neck: A Multimodal Approach. J Neurol Surg Part B Skull Base. 

2018 Feb;79(1):58–64.  

[71]. Ohguri T, Imada H, Nomoto S, Yahara K, Hisaoka M, Hashimoto H, et al. Angiosarcoma of the scalp treated with curative 

radiotherapy plus recombinant interleukin-2 immunotherapy. Int J Radiat Oncol Biol Phys. 2005 Apr 1;61(5):1446–53.  

[72]. Kikuchi N, Nakashima T, Fukushima J, Nariyama K, Komune S. Well-differentiated liposarcoma arising in the parapharyngeal 

space: a case report and review of the literature. J Laryngol Otol. 2015 Mar;129 Suppl 2:S86-90.  

[73]. Golledge J, Fisher C, Rhys-Evans PH. Head and neck liposarcoma. Cancer. 1995 Sep 15;76(6):1051–8.  

[74]. Wushou A, Miao X-C, Shao Z-M. Treatment outcome and prognostic factors of head and neck hemangiopericytoma: meta-analysis. 

Head Neck. 2015 Nov;37(11):1685–90.  

[75]. Rodriguez-Galindo C, Ramsey K, Jenkins JJ, Poquette CA, Kaste SC, Merchant TE, et al. Hemangiopericytoma in children and 

infants. Cancer. 2000 Jan 1;88(1):198–204.  

[76]. Rubenfeld S, Higgins GK. Radiation therapy in soft tissue sarcomas. Am J Roentgenol Radium Ther Nucl Med. 1970 

Feb;108(2):342–7.  

[77]. Marker P, Jensen ML, Siemssen SJ. Alveolar soft-part sarcoma of the oral cavity: report of a case and review of the literature. J 

Oral Maxillofac Surg Off J Am Assoc Oral Maxillofac Surg. 1995 Oct;53(10):1203–8.  

[78]. Roozendaal KJ, de Valk B, ten Velden JJA, van der Woude HJ, Kroon BBR. Alveolar soft-part sarcoma responding to interferon 

alpha-2b. Br J Cancer. 2003 Jul 21;89(2):243–5.  

[79]. Bjerkehagen B, Småstuen MC, Hall KS, Skjeldal S, Smeland S, Fosså SD. Why do patients with radiation-induced sarcomas have a 

poor sarcoma-related survival? Br J Cancer. 2012 Jan 17;106(2):297–306.  

[80]. Abrigo JM, King AD, Leung SF, Vlantis AC, Wong JKT, Tong MCF, et al. MRI of radiation-induced tumors of the head and neck 

in post-radiation nasopharyngeal carcinoma. Eur Radiol. 2009 May;19(5):1197–205.  

 

Dr. Prajwalit Kende, et. al. “Management of Sarcomas of Head and Neck from Oral and Maxillofacial 

Surgeons Prespective.” IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), 20(01), 2021, 

pp. 10-17. 

 


