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Imaging Soft-tissue Sarcomas of the Head and Neck:
A Tertiary Soft-tissue Sarcoma Unit Experience
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Abstract. Background/Aim: To describe imaging features
of head and neck soft-tissue sarcomas. Patients and
Methods: Patients with a diagnosis of head and neck
sarcoma between 2011 and 2015 were reviewed. Results:
There were a total of 62 patients (24 female; median age=60
years). Most common sarcomas were angiosarcoma,
undifferentiated pleomorphic sarcoma and sarcoma not
otherwise specified. They were most commonly located in
cranial and neck superficial soft tissues. Average tumour size
at presentation was 45 mm. One patient had metastasis at
presentation (rhabdomyosarcoma); two had nodal disease
(rhabdomyosarcoma and angiosarcoma) and two tumours
contained calcification (chondrosarcoma and synovial
sarcoma). Four arose after prior radiotherapy. Conclusion:
Unlike the more common diagnosis of squamous cell
carcinoma, the majority of head and neck sarcomas present
as large, solitary, superficial masses without lymph node
enlargement. ldentification of these features on imaging
should raise suspicion of a sarcoma diagnosis, particularly
in the setting of previous irradiation or genetic susceptibility.

Soft-tissue sarcomas (STSs) are tumours of
mesenchymal origin accounting for 1% of adult cancer cases
(1). Although the majority occur in the trunk and extremities,
head and neck sarcomas represent an estimated 15% of
sarcomas in adults (2-4).

STSs vary in grade, behaviour and metastatic potential and
often manifest as painless, enlarging masses (5). Their
management differs from that of more common head and neck
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malignancies which are mostly squamous cell carcinomas. STS
of the head and neck is increasingly recognised as a distinct
clinical challenge with disproportionate risk of local recurrence
(6). This is reflected in the eighth edition of the TNM staging
which now provides staging which is site-specific for STS of
the head and neck (7).

An appreciation of characteristic imaging features may
trigger early suspicion for a diagnosis of STS, facilitating
early referral to specialist sarcoma centres. Optimum
management for primary non-metastatic disease is surgical
resection at a sarcoma centre, often with radiotherapy to
reduce local recurrence. Chemotherapy is usually reserved
for non resectable or metastatic disease. Paediatric-type
rhabdomyosarcoma and Ewing sarcoma have a clear
treatment schedule which includes induction chemotherapy.

The rarity and variable appearance of STSs present a
diagnostic challenge that can result in delays or incorrect
management. There is very little published information on
the specific radiological appearance of head and neck
sarcomas. We therefore present the imaging features of head
and neck STSs based on experience from referrals to our
tertiary Soft-Tissue Sarcoma Unit.

Patients and Methods

Institutional Review Board approval was obtained (SE480). The
Royal Marsden Sarcoma Unit prospectively maintained STS
database was searched for patients with a histological diagnosis of
STS of the head and neck during the period January 2011 - May
2015. Patients without computerised tomography (CT) or magnetic
resonance imaging (MRI) of the primary tumour and staging CT or
fluorodeoxyglucose positron-emission tomography (FDG PET)/CT
of the chest, abdomen and pelvis at presentation were excluded.
The Electronic Patient Record was interrogated for patient date of
birth, gender and history of previous radiotherapy to the head and
neck. For patients with a diagnosis of malignant peripheral nerve
sheath tumour (MPNST), a history of neurofibromatosis 1 (NF1)
was also documented. The local picture archiving and
communication system was used to review the imaging and the
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following features were documented: Tumour location, maximum
size, presence of pathological nodes (defined as >1 cm, abnormal
enhancement or irregular margins), abnormal fat, calcification and  superficial muscle fibres.
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Figure 1. Location of soft-tissue sarcomas in the head and neck.

Figure 2. Ethmoid air cell rhabdomyosarcoma in a 27-year-old male. A: Axial T2-weighted magnetic resonance imaging showing an intermediate tumour
signal infiltrating the ethmoid sinuses bilaterally and invading the left orbit (arrow). B: Fluorodeoxyglucose (FDG) positron-emission tomography/computed
tomography showing a right FDG-avid level 2 lymph node metastasis (arrow). Nodal spread is a recognised feature of rhabdomyosarcoma.

distant metastases at presentation. Superficial STS was considered
to be masses arising superficial to the muscle fascia or from
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Pathology was reviewed in all cases by an experienced soft-tissue
pathologist. Descriptive statistics were used to represent the findings.

Results

A total of 62 eligible patients were identified. Patient and
tumour characteristics are summarized in Table I.

The median age of patients was 60 (range=15-90) years,
and the female to male ratio was 1:1.5. The commonest
sarcomas were angiosarcoma (18%), undifferentiated
pleomorphic sarcoma (UPS) (13%), sarcoma not otherwise
specified (10%) and fibrosarcoma (8%) (Table I). The most
common locations were superficial craniofacial and neck soft
tissues (58%), oropharynx (16%) and paranasal sinuses
(15%) (Figure 1). The average size of the primary tumour at
presentation was 45 mm (range=10-83 mm). In addition, in
our case series, FDG PET/CT was performed in 10 out of 62
cases (16%) but did not result in upstaging.

Nodal disease was identified at presentation in two cases:
in one patient with rhabdomyosarcoma (Figure 2) and
another with angiosarcoma of the pinna (Figure 3).
Calcification was seen in two cases (3%) (chondrosarcoma
and synovial sarcoma) (Figure 4).

Four out of 62 (6%) sarcomas in our case series had a
previous history of radiotherapy to the head and neck
(angiosarcoma, UPS, MPNST, SNOS) (Table I). One of the
four patients with MPNST had a history of NF1 (Figure 5).

Discussion

This retrospective study confirms that head and neck
sarcomas often present as a large, superficial mass with no
lymph node involvement, in contrast to squamous cell
carcinoma. It is important that these features trigger
suspicion for sarcoma particularly as patients are most
commonly evaluated by non-sarcoma specialists at initial
presentation. Due to the anatomical challenges of the head
and neck, early referral to an experienced sarcoma multi-
disciplinary team is essential in order to provide optimal
management. This study is unique as it describes the relative
incidence and presentation of head and neck sarcomas at our
tertiary sarcoma centre in addition to the imaging appearance
of head and neck sarcomas as has been reported by another
author (8).

Although generally liposarcoma is the second commonest
sarcoma after pleomorphic UPS, it was uncommon in this
series of head and neck sarcomas (2%) (Figure 6).

The commonest head and neck sarcoma in this series was
angiosarcoma and more than half were superficial. Superficial
angiosarcomas are commonly seen in sun-exposed areas in
elderly patients. One patient had a history of radiotherapy 13
years prior for sinonasal malignancy. Previous radiotherapy,
typically 5-10 years prior, is a known risk factor for sarcoma
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Figure 3. Axial unenhanced computed tomography of the neck of an 80-
year-old male with angiosarcoma of the pinna showing a right level 2
lymph node metastasis (arrow). Angiosarcoma is one of the few sarcoma
subtypes known to spread to lymph nodes.

(9, 10). Other risk factors include exposure to vinyl chloride,
lymphoedema (Stewart-Treves syndrome) and syndromes
including NF1, Klippel-Trénaunay—Weber syndrome, and
Maffucci syndrome (10). An association with foreign bodies
and immunosuppression are also described (10). Although
angiosarcomas generally account for fewer than 1% of all
sarcomas, the head and neck is the most common site and
60% are reportedly cutaneous (10-12). Alongside imaging of
the primary site, clinical photographs reviewed in parallel aid
diagnosis and assessment of treatment response. In the early
stage, cutaneous angiosarcoma can present as a bruise, or a
typically red papule, which may be mistaken for a benign
lesion (10). With increasing size, tumour fungation, ulceration
and bleeding can occur (10). None of the patients in this
series presented with distant metastatic disease, however,
pulmonary metastases from angiosarcoma are the commonest
form of metastatic disease and can have unusual appearances,
including peri-lesional ground-glass change and cavitation
(Figure 7), which can lead to a pneumothorax (13).

The second most common type of sarcoma in the head and
neck was UPS. UPS are aggressive tumours accounting for
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Figure 4. Synovial sarcoma in an 85-year-old female. A: Coronal reformat computed tomography of the neck showing a large soft-tissue mass
containing calcifications (arrow). B: Transverse ultrasound image of the neck showing the cystic component (arrow), common carotid artery (A)
and vein (V). Cystic change and calcification are recognised features of synovial sarcoma.

Figure 5. Malignant peripheral nerve sheath tumour in a 31-year-old female. A: A 3D rendered computed tomographic (CT) image showing multiple
cutaneous neurofibromas in a patient with neurofibromatosis. Axial CT (B) and coronal T1-weighted magnetic resonance imaging post gadolinium
contrast (C) demonstrated a large, partially necrotic mass which was proven by biopsy to be malignant peripheral nerve sheath tumour (arrows).
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B

Figure 6. Liposarcoma of the left temporal scalp in a 56-year-old male. A: Fat-suppressed axial T1-weighted magnetic resonance imaging (MRI)
showing high signal lipomatous elements (arrow). B: Axial T1-weighted MRI post gadolinium contrast demonstrating solid enhancing elements
(arrow), which represent the dedifferentiated component.

Figure 7. A further example of angiosarcoma of the head and neck. A: Axial computed tomography (CT) of the head with contrast demonstrating a
large fungating tumour mass (arrow) in a 64-year-old male. B: Axial CT of the thorax in the same patient at a later date showing development of lung

lesions, with classical appearances of angiosarcoma metastases with cavitation (white arrow) and perilesional ground glass change (black arrow).
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25-40% of all adult STSs, making them the most common
STS (14). Although UPS are typically large and deep
tumours, our series indicated that in the head and neck, they
are usually superficial. In this series, there was no evidence
of metastatic disease at presentation.

The only tumours with calcification were chondrosarcoma
and synovial sarcoma, in which calcifications are a well-
recognised feature (15-20). In this series, only two cases, a
rhabdomyosarcoma and an angiosarcoma (3%), had nodal
disease at presentation. Sarcoma subtypes with a known
propensity for lymph node spread include rhabdomyosarcoma,
angiosarcoma, epithelioid, clear-cell and synovial sarcoma
(2,21).

One of the three patients with MPNST had NF1, which is
a known risk factor for STS. Generally MPNSTs account for
5-10% of all STSs, with 50% arising in association with NF1
(19, 20, 22-24); 8-13% of patients with NF1 will develop
MPNST (22-24). Large masses (>5 cm) or rapid growth of
a pre-existing neurofibroma or sudden onset of pain in a
patient with NF1 should be regarded as suspicious for
malignant transformation, justifying biopsy (25-27). Prior
radiation exposure is also a risk factor for MPNST (27).

Squamous cell carcinomas of the head and neck typically
arise from the epithelial surfaces of the upper aerodigestive
tract and early nodal metastasis, which can be necrotic, is
common. The majority of head and neck STSs in our series
presented as a superficial large mass without lymphadenopathy
as discussed above. These features therefore should raise
suspicion for STS diagnosis. Given that up to 3% of sarcomas
in general can arise in areas of previous irradiation (28), masses
arising within a radiation field should also raise concern for a
sarcoma diagnosis. A known history of NF1 is also relevant
(25). It should be noted that accurate sarcoma diagnosis rests
on core biopsy, and excision biopsy is to be avoided owing to
the potential disruption of soft-tissue planes. Although STS of
the head and neck can be difficult to diagnose, knowledge of
some of the key imaging characteristics may trigger suspicion
for a diagnosis of STS and referral to a specialist STS centre
for investigation including biopsy.
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