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ABSTRACT
Sarcomas of the head and neck are rare malignant tumours with incidence 2% of head and neck cancers, 30% 

of all sarcomas in children and 4–10% of sarcomas in adults. The most common sarcoma in children is rhab-

domyosarcoma (RMS) and Ewing sarcoma (ES), in contrary in elderlies there is angiosarcoma; osteosarcoma 

and chondrosarcoma are the most common bone tumours in head and neck. The typical symptoms are: pain-

less tumour in the head and neck region, difficulty with speaking, hoarseness, dysphagia, nasal obturation, or 

dysfunction of cranial nerves. The key point of diagnostics is magnetic resonance and computed tomography 

of the primary tumour. The treatment of patients with sarcoma should be carried out in referral centers, where 

experienced multidisciplinary team proceed the surgical removal of a primary tumour with reconstructive surgery 

as well as perioperative systemic therapy (in selected cases). The recommendations were developed by the Head 

and Neck Sarcoma Group of the Polish Registry of Bone Tumors.
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Introduction

Head and neck sarcomas (HNS) are rare malignant 
neoplasms, constituting about 2% of all head and neck 
cancers, 30% of all sarcomas in children, and 4–10% of 
sarcomas in adults [1–3]. Data on the prevalence of HNS 
from American registers (no Polish data) indicate that 
in the US about 1000 new cases of HNS are diagnosed 
annually, and the median age of onset is 55–65 years [4].  
In children the most common are sarcomas derived 
from striated muscles — rhabdomyosarcoma (RMS) 
and Ewing sarcomas (ES). The median age of patients 
with RMS is 12 years, out of which in about 75% of 
cases the location of the tumour concerns the epidural 
and/or orbital area. The median age of Ewing sarcoma 
patients is 18 years, and the etiology of cancer is un-
known. Additionally, in young patients 5% of diagnoses 
are non-RMS tumours. In the elderly, angiosarcoma 
(median age: 70 years) most commonly occurs, which 
is usually located within the skin [5, 6].

Histologically, soft tissue HNS are divided into pleo-
morphic sarcomas (38%) and less common subtypes, 

which include: liposarcoma, fibrosarcoma, angiosar-
coma, leiomyosarcoma, synovial sarcoma, Kaposi’s sar-
coma, and malignant peripheral nerve sheaths tumours 
(MPNST). Synovial sarcoma occurs much less frequently 
in the region of the head and neck — mainly axial/limb 
location develops; however, the synovial sarcoma of 
the head and neck region is characterized by a more 
aggressive course [7–9].

The most common HNS from bone are osteosar-
coma and chondrosarcoma. In children, osteosarcoma 
of the head and neck account for about 4.8–8% of all 
diagnoses and most of all relates to the maxillary loca-
tion in younger children, and the mandible in older 
children [10].

Most HNS develops de novo; hence their etiology is 
unknown. As with other sarcomas, the risk of disease 
increases in genetic predisposition syndromes, which in-
clude Li-Fraumeni syndrome, neurofibromatosis type I,  
retinoblastoma, as well as previous exposure to irradia-
tion. In patients infected with HIV (human immunode-
ficiency virus) and herpes virus (human herpes virus 8),  
the risk of developing Kaposi’s sarcoma increases 

Oncology in Clinical Practice

2018, Vol. 14, No. 6, 295–301

DOI: 10.5603/OCP.2018.0043

Translation: dr n. med. Dariusz Stencel

Copyright © 2018 Via Medica

ISSN 2450–1654



296

Oncology in clinical practice 2018, Vol. 14, No. 6

[11–13], which due to the peculiarity of conduct and the 
extremely rare occurrence is not the subject of this study.

Clinical picture and diagnostics

The most frequently observed symptom of HNS 
is a painless tumour in the area of the head and neck 
(Fig. 1), sometimes accompanied by changes in the 
skin, and sometimes there are difficulties in speaking, 
hoarseness, dysphagia, nasal obstruction, or cranial 
nerve disorders [14–16]. In children, osteosarcoma is 
quite often confused with a tooth infection. At the time 
of diagnosis, distant metastases such as bone, lung, or 
bone marrow are observed in 15–20% of patients with 
Ewing sarcoma, in contrast to osteosarcoma, where 
the presence of metastases at the time of diagnosis is 
extremely rare [17]. Neoplastic involvement of lymph 
nodes is also relatively rare (about 10% of patients); 
however, it increases significantly in cases of RMS and 
angiosarcoma [18].

Physical examination requires inspection of the oral 
cavity, lymph nodes of the neck, and upper respira-
tory tract (supplemented by endoscopic examination 
in locations not available by direct examination). It is 
also necessary to conduct a neurological examination. 
Laboratory tests may show elevated levels of alkaline 
phosphatase and lactate dehydrogenase (LDH).

The basis of diagnostic imaging is magnetic reso-
nance (MR) and computed tomography (CT) of the 

affected area. Both tests are necessary in the planning 
of surgical treatment and reconstruction. In order to 
determine the oncological stage, the diagnosis should 
include diagnostic imaging of the chest, abdomen, and 
pelvis. Other imaging tests, such as positron emission 
tomography (PET) or skeletal scintigraphy, are per-
formed individually in justified cases. PET is justified 
in RMS and Ewing sarcomas. The recommendations of 
the Children’s Oncology Group Bone Tumor Commit-
tee indicate the need for bone scintigraphy and/or PET 
testing in all children, adolescents, and young adults with 
osteosarcoma [19].

In order to establish a diagnosis, a cancer biopsy with 
histological verification performed by a pathologist spe-
cializing in the diagnosis of sarcomas is necessary. Due 
to the fact that the method of collecting the material for 
histopathological examination may have a key impact 
on further surgical treatment, it is recommended that 
the biopsy be planned by an experienced surgical team 
after evaluation in imaging studies [20].

Staging

In the case of HNS, the modified TNM classification 
(T —Tumour, N — Lymph nodes, M — Metastases) is 
used, which differs from the classification dedicated to 
head and neck squamous cell carcinomas. In the latest 
eighth classification by the American Joint Committee 
on Cancer (AJCC), the HNS classification located in soft 
tissues also differs from the classification used for limb 
sarcomas (mainly for T feature); details are presented 
in Table 1 [21]. In the current classification, no prog-
nostic groups are given, and the histological subtype is 
not taken into account, although it is considered to play 
an important prognostic role [18]. The above classifica-
tion is not applicable for angiosarcoma, embryonal and 
alveolar rhabdomyosarcoma, and for Kaposi’s sarcoma.

AJCC classification for bone sarcoma located in the 
head and neck area is of limited use. In the eighth edi-
tion it was included in the classification concerning also 
cranial and craniofacial cancers; details are presented 
in Table 2, while staging classification is presented in 
Table 3 [22].

Prognostic factors and treatment 
results 

HNS are characterized by a higher rate of local 
recurrences than in sarcomas of a different location. 
Data on the results of overall survival are ambiguous 
due to the relative rarity and heterogeneity of sarco-
mas. Zagars et al. [23] published the results of treatment 
of 102 patients with HNS and 1044 patients with limb 

Figure 1. Clinical picture of pleomorphic sarcoma of the left 
cheek
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Table 1. TNM classification of soft tissue sarcomas located 
in the head and neck area. Source: AJCC Cancer Staging 
Manual, 8th edition (2017), Springer International 
Publishing

Primary tumour (T) 

Tx Primary tumour cannot be assessed

T1 Primary tumour ≤ 2 cm

T2 Primary tumour > 2 do ≤ 4 cm

T3 Primary tumour > 4 cm

T4a

T4b

Primary tumour infiltrates the orbital cavity, the 
base of the skull, the craniofacial bones, the 
wing muscles, and the parapharyngeal space 
with large vessels
Cancer infiltrates brain tissue, the internal 
carotid artery, pre-vertebral muscles, or central 
nervous system by perineural spread

Regional lymph nodes (N)

N0 Regional lymph nodes cannot be assessed or no 
locoregional lymph node metastasis

N1 Locoregional lymph node metastasis

Distant metastasis (M)

M0 Distant metastases — absent

M1 Distant metastases — present

Table 2. TNM classification of osteosarcomas located 
in the area of the head and neck. Source: AJCC Cancer 
Staging Manual, 8th edition (2017), Springer International 
Publishing

Primary tumour (T) 

TX Primary tumour cannot be assessed

T0 No evidence of primary tumour

T1 Primary tumour ≤ 8 cm

T2 Primary tumour > 8 cm

T3 Infiltration of adjacent bones and metastases 
“leaping” within the original bone

Regional lymph nodes (N)

N0 Regional lymph nodes cannot be assessed or no 
locoregional lymph node metastasis

N1 Locoregional lymph node metastasis

Distant metastasis (M)

M0 Distant metastases — absent

M1a 
M1b

Metastases to the lungs
Metastases to bones and other organs

Table 3. Classification of the stage of osteosarcoma located in the area of the head and neck. Source: AJCC Cancer Staging 
Manual, 8th edition (2017), Springer International Publishing (G — histological grade)

Primary tumour (T) Lymph node (N) Metastases (M) Histological 
malignancy grade

Stage

T1 N0 M0 G1 or GX IA

T2 N0 M0 G1 or GX IB

T3 N0 M0 G1 or GX IB

T1 N0 M0 G2 or G3 IIA

T2 N0 M0 G2 or G3 IIB

T3 N0 M0 G2 or G3 III

Any T N0 M1a Any G IVA

Any T N1 Any M Any G IVB

Any T Any N M1b Any G IVB

or axial sarcomas treated in 1960–1999. The basis for 
treatment of patients was excision of the primary tumour 
with complementary radiotherapy (RT). Five-year local 
relapse-free survival (LRFS) was significantly lower in 
the group of patients with HNS compared to those with 
sarcomas in other locations (74% vs. 85%), as well as 
the results of tumour-specific overall survival (DSS, 
disease-specific survival), which were 64% and 76%, 
respectively. Data from the Surveillance, Epidemiology, 
and End Results (SEER) database of 12,000 sarcoma pa-
tients who were treated between 1973 and 2010 showed 

comparable outcomes in patients with sarcomas in both 
locations. However, DSS in the group of adult patients 
was significantly lower than in children (66% vs. 73%) [4].

Patients with soft tissue and bone sarcomas of head 
and neck location significantly more often have distant 
metastases, and the size of the primary tumour almost 
always exceeds 4 cm. In the case of head and neck sar-
comas, the main factors affecting the survival are the 
possibilities of radical surgical removal of the tumour, 
taking into account the risk of significant mutilation. 
In the group of 146 patients with HNS located near the 
base of the skull, the five-year overall survival was 77%, 
43%, and 36%, respectively, in the case of R0 resection 
with a margin of > 1 mm, R0 with a margin of < 1 mm, 
and resection R1/2 [16]. In this group, the surgical mar-
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gin was the only and the most important independent 
prognostic factor in HNS.

The relationship between higher risk of locoregional 
recurrence and the size of the primary focus (> 10 cm) 
(HR, hazard ratio — 6.13, 95% CI 1.84–20.5) as well 
as with higher histological malignancy (HR for death 
5.52, 95% CI 1.51–20.21) was confirmed [18]. In adult 
patients, unfavourable prognosis is associated with the 
following histological subtypes: fibrosarcoma, pleo-
morphic sarcomas (five-year results of treatment are 
60–70%) and MPNST, osteosarcoma, and angiosarcoma 
(five-year treatment results are 50%). In children with 
RMS, the factors of poor prognosis are unfavourable 
histopathology (alveolar subtype), II and III group ac-
cording to the IRS, unfavourable location (e.g. orbital 
location with bone infiltration, epidural, limb, bladder, 
or prostate tumours), tumour size greater than 5 cm, 
age over 10 years, metastases to the lymph nodes, and 
distant metastases. Although RMS in children is an 
aggressive sarcoma, the survival results are 75% due to 
combination therapy [24].

General principles of management

Treatment of patients with head and neck sarcomas 
should be performed in reference centres due to the 
need for a multidisciplinary approach based on the 
surgical removal of the primary tumour, often with 
reconstructive surgery and post-operative supportive 
care. The team of specialists looking after patients with 
HNS should be a maxillofacial surgeon, ENT specialist, 
neurosurgeon, clinical oncologist, radiotherapist, plastic 
surgeon, oncology surgeon, and a child surgeon. Physi-
otherapists, a speech and swallowing therapist, dietitian, 
physiotherapist, and psychologist also play important 
roles in the treatment process.

The basis for the radical treatment of adult patients 
with HNS is radical surgery with a margin of healthy 
tissue > 5 mm in soft tissues and at least 2 cm in bone. 
In most cases, the maintenance of the above margins is 
difficult due to the anatomical complexity of the crani-
ofacial structures and difficulties in precise histological 
interpretation of the surgical material [25]. Neverthe-
less, the desire for radical resection (R0) is the most 
important goal of the surgeon in HNS resection. In the 
case of extensive tissue defects after HNS resection, 
simultaneous reconstructive treatments with the op-
tion of using vascularised flaps from distant parts with 
microsurgical vascular anastomosis, 3D modelling of 
bone reconstruction, and the use of other reconstruc-
tion techniques to improve the radicality of treatments 
and achieve a better aesthetic and functional effect are 
necessary. An additional limitation of the extent of the 
resection is the need to maintain important activities 

dependent on head and neck organs, i.e. breathing, 
chewing, swallowing, speech, and sight. Distortions of 
the face and head after treatments have a severe impact 
on the quality of life. Due to the rare occurrence of 
regional metastases, elective removal of non-enlarged 
neck lymph nodes is not recommended. 

In the case of enlargement of the lymph nodes of the 
neck above 1 cm, a selective treatment is recommended, 
limited only to the anatomical group of the nodes in 
which neoplastic lesions were found.

In the case of soft tissue sarcomas, radiotherapy has 
broad indications as a complementary treatment for 
surgery. It should always be used when the safe margin 
is not precisely defined or when it is < 5 mm in the soft 
tissue area. Radiation therapy is also used in the case 
of chondrosarcomas with R1 or R2 resection. The total 
irradiation dose should be 66–70 Gy under conventional 
fractionation conditions. Due to frequent proximity of 
critical organs, especially in tumours around the base of 
the skull, there are preferences for proton radiotherapy. 
The use of radiotherapy has a dubious effect on overall 
survival [4], but it significantly improves local cure, espe-
cially in the case of R1 resection [26–28]. Radiotherapy 
can also be used as an exclusive treatment in some 
inoperable cases of soft tissue sarcoma (in the absence 
of features of skin invasion, subcutaneous tissue, and 
critical organs). The wider application of radiotherapy 
concerns small cell sarcomas (RMS in embryonic form, 
Ewing sarcomas). Irradiation is also the treatment of 
choice for advanced, inoperable chondrosarcomas 
located above Ohngren’s line (preference for proton ra-
diotherapy). In these cases, a total dose of 70 Gy should 
be applied under conventional fractionation conditions 
(2 Gy 5 × weekly), which is often difficult due to the 
immediate proximity of critical organs. Radiotherapy is 
not routinely used for osteosarcoma.

The place of chemotherapy is not conclusive due to 
the lack of data from randomized clinical trials in this 
group of patients. In the case of soft tissue sarcomas 
of limbs, the results of meta-analysis justify the use of 
complementary chemotherapy in sarcomas with a higher 
degree of histological malignancy, also in the context 
of local cure. The chemotherapy regimen should be 
adapted to the sarcoma subtype. For this reason, in 
selected clinical situations in high-risk HNS from soft 
tissues it is justified to use complementary chemotherapy 
(also neoadjuvant) to reduce the risk of local recurrence 
of disease or to induce a response before the planned 
surgery. If chemotherapy is used in the neoadjuvant 
sequence, the early (within 2 second course), assessment 
of the therapeutic response is critically important. If 
there is no answer, patients should be operated imme-
diately. Wider, routine indications for chemotherapy as 
a component of combination therapy exist in small cell 
sarcomas (RMS embryonic form, Ewing sarcomas) as 
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recommended for locations in other regions. Induction 
chemotherapy as well as complementary surgery can be 
considered for osteosarcoma. Treatment of patients at 
the dissemination stage is the same as recommendations 
for sarcomas located outside the head region. 

In children, the treatment of sarcomas of the head 
and neck area does not differ from the principles of 
treatment for sarcomas in other locations. Because of 
long-term complications, radiotherapy in children under 
one year of age is used only in exceptional cases; its use 
is possible in justified cases in children between one and 
three years of age. In this age group the golden stand-
ard is preoperative chemotherapy, consecutive surgical 
treatment, followed by chemotherapy with or without 
radiation therapy. In some patients (mainly Ewing sar-
coma patients) high-dose chemotherapy with subsequent 
autologous bone marrow transplantation is also applied. 
The use of preoperative chemotherapy usually leads to 
a reduction in tumour size, improves the ability to perform 
a radical operation, and reduces the risk of a mutilating 
procedure. In children, it is a mistake to perform mutila-
tion procedures at the beginning of treatment.

Osteosarcoma

Osteosarcoma in the area of head and neck organs 
is most often located in the mandible, less often in the 
jaw. A tumour is observed clinically, often accompanied 
by a swelling of the cheek, periodically the patient re-
ports pain, and there may be problems with dentition. 
Osteosarcoma of the head and neck less commonly 
gives distant metastasis than osteosarcoma in the limb 
location [29–31]. After confirming the histopathologi-
cal diagnosis, en bloc excision is recommended with the 
greatest possible surgical margin and simultaneous 
reconstruction of the mandible with the vascularized 
flap, usually fro m the fibula bone. In the case of post-
operative confirmation of R1 resection, first of all the 
possibility of reoperation for the purpose of radicalisa-
tion should be considered. If reoperation is impossible 
or surgical margin after reoperation is still positive, 
there are indications for postoperative radiotherapy. 
Based on the results of osteosarcoma treatment with 
axial or limb location confirming sensitivity to chemo-
therapy, cisplatin can be added to radiation therapy as 
a radiosensitiser. In the case of a negative margin, only 
adjuvant chemotherapy based on anthracyclines and 
cisplatin is recommended, in accordance with general 
recommendations (e.g. ESMO) and retrospective analy-
ses. The therapeutic option, like the existing standard 
for other locations, is neoadjuvant two or three drug 
chemotherapy (based on doxorubicin with cisplatin) with 
an early (after two cycles) assessment of the response so 
as not to overlook the possibility of tumour resection.  

In the case of low-grade osteosarcoma, the use of adju-
vant treatment has limited justification.

In children, the procedure of choice after biopsy 
is the inclusion of neoadjuvant chemotherapy based 
on anthracyclines (A; 75 mg/m2 per course), cisplatin 
(P; 120 mg/m2 per course), and methotrexate (MTX, 
12 g/m2 per course). AP courses (every 21 day) are al-
ternatively administered interleaved with a weekly MTX 
administration in a two-week sequence. After 10 weeks 
of treatment, an operative procedure is performed, 
followed by adjuvant chemotherapy based on the same 
cytostatics. Radiotherapy is not normally used to treat 
osteosarcoma in children. Sometimes it is applied (cur-
rently mainly proton therapy) in cases of a non-radical 
procedure or lack of the possibility of surgery [32].

Ewing sarcoma

In children, the treatment of Ewing sarcoma is com-
bined — after the biopsy, the first stage of treatment is 
the administration of multi-drug neoadjuvant chemo-
therapy containing vincristine, doxorubicin, ifosfamide, 
and etoposide. Subsequent surgery is performed, fol-
lowed by adjuvant chemotherapy with or without radio-
therapy (RT). In some patients high-dose chemotherapy 
is additionally used followed by autologous bone marrow 
transplantation. The type of further chemotherapy, 
as well as its duration, depends on the result of histo-
pathological examination from the removed primary 
lesion (percentage of tumour cell necrosis, radicality). 
As part of surgical treatment, radical operation should 
be performed according to the oncological evaluation, 
confirmed by histopathological examination, because 
it largely determines the final result of the therapy. 
A good histopathological response means finding, in 
a histological examination of the primary tumour after 
induction CHT, over 90% of the dead cells. Poor histo-
pathological response is defined as the presence of less 
than 90% necrosis in the tumour after pre-operative 
CHT. Currently, surgical removal of the primary focus 
as a complementary treatment of chemotherapy and ra-
diotherapy is thought to prolong the survival time. In the 
absence of the possibility of surgical treatment, after the 
initial chemotherapy, radiotherapy is applied, and the 
remaining therapeutic procedures are continued [33].

Chondrosarcoma

Chondrosarcoma occurs less frequently than os-
teosarcoma, mainly localized in the bones outside the 
jaw and mandible, in the larynx is the most common 
sarcoma [33, 34]. Men suffer from chondrosarcoma 
of the head and neck three times more often than do 
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women [35]. Histologically 81% of chondrosarcoma are 
conventional subtype, 10% are myxoid subtype, and 9% 
are mesenchymal type [36]. The basis for treatment of 
patients with chondrosarcoma is radical tumour resec-
tion. The extent of resection depends on the location and 
histological malignancy. In the case of chondrosarcoma 
with low malignancy, the procedure may involve remov-
ing the tumour and adjoining parts of the bone [20]. In 
undifferentiated tumours, it is particularly important 
to provide a wide bone margin. Due to unfavourable 
prognosis in the mesenchymal chondrosarcoma sub-
type, surgical treatment should be supplemented with 
neoadjuvant or adjuvant multi-drug chemotherapy. 
Chondrosarcoma, except for the possibility of radical 
removal, is an indication for radiotherapy — especially 
proton therapy (this is the therapy recommended by 
AOTMiT and financed in our country). 

Angiosarcoma 

Angiosarcoma is an aggressive tumour derived 
from cells that form blood or lymph vessels. The head 
and neck region is the most common location of this 
sarcoma in adult patients. It accounts for about 15% 
of all head and neck sarcomas and 1% of all soft tissue 
sarcomas [37, 38]. Angiosarcoma mainly occurs in older 
patients, with a median age of 65–70 years, with male 
dominance, and 5–20% of patients have previously used 
radiotherapy in this location. 

In children, angiosarcoma is extremely rare, and the 
prognosis is poor [39–42]. In the clinical picture there is 
a blue-purple, ulcerated, bleeding lesion, which can be 
multifocal, located mainly on the scalp or face, and the 
disease lasts for several months. Cancerous involvement 
of lymph nodes takes place in about 10% of cases [43].

As for other HNS, surgical treatment is also the basis 
for therapy of angiosarcoma patients. Due to the risk of 
tumour cell infiltration, preoperative or post-operative 
RT is recommended in almost all patients. Supplemen-
tary chemotherapy is used in selected patients, taking 
into account the risk factors, general condition, and 
co-morbidities. Pre-operative chemotherapy with taxanes 
can be used to reduce the tumour mass and increase the 
chance of radical surgery. The five-year survival rate is 
about 40%, and is significantly lower than other subtypes 
of sarcomas due to much more frequent distant metasta-
ses [44–46]. The most important unfavourable prognostic 
factors in angiosarcoma are size > 5 cm, no resection 
R0, epithelioid subtype, and age over 70 years [47, 48].

In children, the cornerstone of angiosarcoma treat-
ment is radical surgery with or without subsequent radio-
therapy. In the case of non-surgical tumours, multi-drug 
chemotherapy is used, which includes anthracyclines, 
alkylating drugs, vinca alkaloids, and sometimes taxanes.

Rhabdomyosarcoma 

Rhabdomyosarcoma (RMS) is mainly found in chil-
dren; 35–40% of sarcomas are located in the area of the 
head and neck: 25% in the area of orbital cavity, 50% 
in the area of the sinuses, nasopharynx, and ears. The 
most common subtypes of RMS are embryonal RMS 
(frequent in orbital cavity) and alveolar. Clinical symp-
toms of RMS include tumour, runny nose, headache, 
nausea, vomiting, and impaired hearing, vision, swallow-
ing, and breathing, as well as other symptoms resulting 
from cranial nerve involvement. The prognosis depends 
on risk factors, including the stage of advancement and 
the patient’s age. The basis of RMS treatment is com-
bination therapy based on surgery, RT, and multi-drug 
chemotherapy — before and after surgery, which in-
cludes drugs similar to angiosarcoma (anthracyclines, 
alkylating drugs, vinca alkaloids, and sometimes taxa-
nes). In patients with cancer cells in cerebrospinal fluid, 
simultaneous intrathecal treatment is sometimes used. 
The duration and type of chemical treatment depends 
on the presence or absence of the risk factors described 
above. The use of radiotherapy also dependents on the 
patient’s age. The five-year survival rate in patients with 
RMS is 50–75%, with the prognosis depending on the 
stage and age of the patient [24].

This work was developed by the Head and Neck 
Sarcomas Group of the Polish Bone Tumor Register 
(grant from the funds for the statutory activity of the 
Maria Sklodowska-Curie Institute — Oncology Center 
in Warsaw: Comparison of the results of treatment of 
adult patients with Ewing sarcoma with the results of 
treatment in children, based on data from two reference 
centres in Poland).
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