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Abstract
Sarcomas are malignant tumors of mesenchymal origin. They comprise of < 1% adult malignancies and about
15-20% of pediatric malignancies. These tumors are subdivided into bone and cartilage sarcomas and soft tissue
type. Sarcomas of the maxillofacial region comprise 5-10% of all sarcomas and < 1% of all malignancies of this
part of the body. Usually sarcomas do not originate from benign tumors. Among the factors known to induce
sarcoma growth are: genetic defects, exposure to pesticides and herbicides, exposure to ionizing radiation and
immunosuppression. Treatment of sarcomas is based on complete tumor resection with a safety margin. Early
and correct diagnosis greatly increases the therapeutic options and improves the prognosis.
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Introduction
Vast majority (about 80%) of all tumors in the maxillofacial region of adults consists of planoepithelial cell carcinoma
of medium and high grade. Other malignancies of this region
are: adenocarcinomas, cystadenocarcinoma, muco-epidermal

carcinoma, osteosarcoma, chondrosarcoma, lymphomas and
myelomas [1]. Furthermore, metastases from tumors of the kidney, testicle, breast, bronchi and lungs can also be found in the
maxillofacial region [1-2]. Tumors growing in the oral cavity and
facial region may have non-specific signs and symptoms which
sometimes leads to wrong diagnoses and wrong treatment.

Corresponding author:
Mateusz Tadeusz Nowicki, Oro-Maxillo-Facial Surgery Clinic, Medical University of Gdańsk, Poland
e-mail: mateusznowickim@gmail.com
Available online: www.ejtcm.gumed.edu.pl
Copyright ® Medical University of Gdańsk
This is Open Access article distributed under the terms of the Creative Commons Attribution-ShareAlike 4.0 International.

TRANSPARENT
PROCESS

OPEN
ACCESS

Diagnostic challenges of maxillofacial sarcomas ‒ literature review...

Material and methods
We conducted a narrative type of review of the available literature published in the English language. Using the
keywords ‘’sarcoma”, ‘’maxillofacial”, ‘’rhabdomyosarcoma”,
‘’Ewing sarcoma”, ‘’etiology”, ‘’histopathology”, ‘’treatment”,
‘’presentation”, ‘’radiology” we searched the Scopus, Google
Scholar and PubMed databases. The exclusion criteria were:
animal studies, publishing date before 1980. We also screened
the references of each included article for any additional relevant articles. No statistical analysis was performed. In addition, to illustrate the diagnostic challenges of sarcomas, we
included brief case reports of 2 patients referred to the Orofacial Surgery Clinic of the University Clinical Centre in Gdańsk
(Poland) from outpatient dental clinics in the years 2019-2021.

Results
Our search retrieved a total of 92 abstracts, of which
76 were included in further analysis. A total of 42 full-text
articles were included in the review.
Case 1
A 57-year old female with history of allergy to analgesics
was referred to our Outpatient Clinic in January 2019 due
to right maxilla oral cavity vestible shallowing. The patient
reported pain radiating to the ear and cranium that began
1 month after she noticed the tumor. Her dentist diagnosed
her with edema due to allergy and did not initiate any treat-

Fig. 1. Patient 1’s computer tommography scan revealed a tumor
of her maxilla
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ment. The patient’s history was also positive for sensory
deficits in the region innervated by the maxillary branch of
the right trigeminal nerve, whereas physical examination revealed facial asymmetry due to the tumor of the right cheek.
Skin above the tumor was normal. Oral cavity examination
revealed shallowing of oral cavity vestible and mobility of
teeth 12-17. Mucosa covering the tumor was normal. The volumetric computer tommography (CT) scan of the maxillofacial
region revealed a pathological infiltration of the right cheek,
adhering to the alveolar process of the maxilla, 26 x 15 mm in
cross-section and a segmental cavity of the cortical layer of the
alveolar process of the maxilla at the level of the infiltration.
The tumor was biopsied under anesthesia. Histopathological examination revealed small round blue cell tumor
with the following immunophenotype: CK AE1/AE3 -, LCA -,
TTF-1 -, Melan A -, SOX10 -, p40 -, INI1 +, FLI1 -, CD99 -, PAS -,
chromogranin A focally +, synaptophysin focally +, desmin +, Myf4 +,
Myod1 +. The clinical picture and the above-described additional tests suggested the diagnosis of rhabdomyosarcoma.
In addition, this patient was diagnosed with metastases to
the thoracic and lumbar segments of the vertebral column
with soft-tissue infiltration. She was treated with radiotherapy of the maxillary sinus region and regional lymph nodes,
paliative chemotherapy and paliative radiotherapy of the
thoracic and lumbar vertebrae.
Case 2
An 81-year old female with history of Alzheimer’s deasease, hepatosplenomegaly and hearing loss was referred
to our Outpatient Clinic due to the suspicion of persistent
inflammation of the left maxilla. Prior to that she was unsuccessfully treated at an outpatient dental clinic where she
was diagnosed with abscess of the left cheek. Oral cavity examination revealed extensive ulceration of the hard palate,
the oral cavity vestibule and the alveolar process of maxilla on the left side. The abnormal tissue was biopsied and
the histopathological examination confirmed the diagnosis
of Ewing sarcoma with the following immunophenotype:
CD99 (+), CKAE1/AE3 (focally +), CK7 (-), CK20 (-), CD3 (-),
CD20 (-), p40 (-), synaptophysin (-),chromogranin (-), S100
(-), SOX10 (-), TTF-1 (-), FLI-1 (-), Ki67 (> 80%) and PAS (+). In
addition, it was determined that the EWSR1 gene was rearranged. Volumetric CT scan revealed extensive pathological
infiltration (53 x 73 x 64mm) of the left side of the maxilla,
including the left maxillary sinus, palate (without crossing
the midline) and left nasal cavity. The infiltration penetrated
the ethmoid bone, left frontal sinus, left sphenoid sinus, left
orbit and left pterygopalatine fossa, reaching the cavernous
sinus and the superior orbital fissure. Due to the extensiveness of the tumor, the patient was treated with paliative radiotherapy and was transferred to a hospice where she died
within 3 months of making the diagnosis.
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Discussion
Epidemiology
Sarcomas are diverse group of mesenchymal tumors
[3]. They comprise of < 1% of adult malignancies and 1520% of pediatric malignancies [3-4]. Maxillofacial sarcomas
comprise 5-10% of all sarcoma cases [5-12] and < 1% of all
malignant maxillofacial tumors [5, 10, 13-16]. Over 70 subtypes of sarcomas were desribed so far [3, 17]. They can be
subdivided into two groups: soft-tissue sarcomas (STS, 80%
of cases) and osteo/chondrosarcomas (20%) [15-19]. Both
types can occur in the maxillofacial region, as noted in the
case reports above.
STS have a tendency to form in the muscle, adipose and
nerve tissues, joints, blood vessels and deep layers of the
skin [4]. They usually occur in the limbs, most often in the
soft tissues of the thigh [17, 20], slightly more frequently in
men (1,4:1) and the average age at the time of diagnosis is
59 years of age [17, 20]. Among the tumors of this type are
liposarcomas, leiomyosarcomas, rhabdomyosarcomas and
fiborsarcomas.
Osteosarcomas are less frequent and usually affect a much
younger population (< 20 years of age) [17, 20]. Besides bones,
they can occur in cartilage as well [4]. The most frequent tumor from this group, osteosarcoma, occurs significantly more
often during puberty than in adulthood [17, 21]. Ewing sarcoma is more common in childhood and puberty, though it can
occur also in adulthood [17, 21]. Whereas the most common
osteosarcoma subtype among adults, chondrosarcoma, usually occurs in patients 30-60 years of age [17, 21].
Ewing sarcomas occur significantly more often in Caucasian patients [4, 22], whereas STS have a slight predilection
for patients of African origin (5.1/100 000 people) compared
to Caucasian (4.5/100 000) or Asian (2.8/100 000) [4, 23].
Etiology
Sarcomas usually do not grow from benign tumors but
occur de novo [24]. In majority of cases the etiology of sarcomas is not known, however external and internal factors
were identified as predisposing to sarcoma development
[17]. One of the external factors is exposure to ionizing radiation [3]. Sarcomas induced by radiotherapy of breast, lung,
testicular or prostate cancer comprise 0.5-5.5% of all sarcomas [3, 25-26]. In addition, research from Japan suggests
increased affinity for sarcomas of bones (mainly osteosarcoma) and STS (leiomyosarcoma in particular) among the
survivors of atomic blasts in Hiroshima and Nagasaki [17,
27-28]. Another external factor is exposure to chemicals
such as polyvinyl chloride (PVC), dioxins, nonorganic arsenic,
copper, nitrotoluene, chlorophenol and anabolic steroids
[3]. Increased risk of osteosarcoma has been noted among

Fig. 2, 3, 4. Patient 2’s volumetric computer tommography scans
revealing tumor infiltrating maxillofacial structures

Diagnostic challenges of maxillofacial sarcomas ‒ literature review...

people working with metals, carpenters, bricklayers/masons
and blacksmiths [17, 29]. Exposure to PVC, arsenic and treatment with anabolic steroids are related to the incidence of
hepatis angiosarcoma (HAS) [30].
The leading internal risk factors are genetic defects and
chronic immunosuppression (e.g. in the course of AIDS or
after organ transplantation). Chronic immunosuppression
in the course of AIDS is favorable to the development of
Kaposi Sarcoma (KS), which is associated with a human
herpesvirus 8 (HHV8) infection [3]. Patients who are immunosuppressed after transplantation of internal organs also
have an increased incidence of Kaposi Sarcoma, particularly
in the regions of the world that are endemic for HHV8 [3,
31-32]. In the pediatric population, a co-infection with the
Epstein-Barr virus (EBV) in the course of AIDS is favorable to
leiomyosarcomas [33].
Among the genetic defects predisposing to sarcomas
are: Li-Fraumeni syndrome (TP53 gene), retinoblastoma
(RB1 gene), von Recklinghausen disease (NF1 gene), familial adenomatous polyposis of the colon (APC gene),
gastrointestinal stromal tumors (GIST), Bloom syndrome,
Werner syndrome, Carney-Stratakis syndrome and the
Rothmund-Thomson syndrome [17].
Physical examination
Swelling of the adjacent tissues is the main sign of sarcomas [5]. Pain is significantly more common in patients with osteo- or chondrosacocomas [5]. Another sign is redness of the
skin, ulceration of oral cavity, paresthesias and in case of maxillofacal sarcomas: mobility of teeth adjacent to the tumor [5].

97

necrosis or in the case of osteosarcomas: foci of calcification
and ossification [36]. In majority of cases, to make the diagnosis of sarcoma it is necessary to use immunohistochemical
or molecular techniques [5, 37].
Treatment
Surgery is the treatment of choice in sarcomas and tumor resection with margin of > 5 mm in soft tissues and
>2 cm in bone [16]. Radiotherapy has its place in adjuvant
treatment of STS in case of lack of safe margins or paliative treatment [16]. The role of chemotherapy as induction
(pre-operative), adjuvant or paliative treatment is equivocal
[34]. It was reported effective in the treatment of long bone
osteosarcomas, whereas its effectiveness in maxillo-facial
sarcomas is the subject of discussion [18, 38-39].
Compared to sarcomas of other body parts, the maxillo-facial sarcomas have worse prognosis in terms of recurrences and survival, which is partly due to the difficulty in
performing complete resection (numerous adjacent structures that are critical to patient’s functioning) [16, 40]. Tumor stage at the time of diagnosis is the most significant
prognostic factor of oral cavity neoplasms. Early diagnosis
significantly improves the prognosis and therapeutic options [41-42]. Both the patient and the dentist have a role
in delaying diagnosis and initiation of treatment. Patients
frequently delay consulting with a dentist, hoping that the
change in the oral cavity will heal spontaneously. Whereas
the dentists do not connect the presenting complaints with
a potential neoplasm and prescribe analgesics, antibiotics or
perform the previously planned procedures without focusing on diagnosing the problem [41].

Imaging
Clinical pearls
CT and MRI scans of the affected area are the key elements of the diagnostic process. If distant metastases are
suspected, then imaging of the thorax, abdomen and pelvis
are indicated. Positron emission tomography (PET) or bone
scintigraphy are needed sporadically [34]. Sarcomas have
a variety of radiological presentations: they can be translucent or opaque [5], without distinct borders or homogenous
structure, with cystic components and periosteal reaction
[35]. Imaging of osteo- and chondrosarcomas may destruction of bone and frequent infiltration of soft tissues [35]. The
sunburst sign is pathognomonic for osteosarcoma [5].
Histopathology
The histopathological examination of sarcomas reveals
atypical neoplastic cells (in case of chondrosarcoma they are
similar to chondrocytes, whereas in case of osteosarcoma
the are osteoid-like) with loss of normal architecture. Additional microscopic features are multiple foci of bleeding and

Every patient of a dental clinic and general practitioner
(family doctor) should at each visit undergo examination
of the entire oral cavity as well as the temporo-mandibular
joints, maxillo-facial soft tissues and palpation of cervical
lymph nodes. Diagnostic investigation of any pathological
change in the oral cavity should also begin at the dental clinic.
Patients with suspected neoplasm of the maxillofacial region
should be urgently referred to a specialist in order to verify
the tumor using imaging and histopathological investigation.

Conclusions
Dentists and general practitioners (family doctors) treat
patients who might have oral cavity sarcomas. In the differential diagnosis of tooth-related inflammation, allergic
edema, maxillary sinusitis and benign neoplasm of the oral
cavity it is important to always consider the likelihood of
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malignant tumor. During each patient visit it is worth remembering that neoplastic processes of the oral cavity
and maxillofacial region may present with a diverse and
non-specific set of symptoms. It is very important to take

a detailed history from the patient because this helps to
confirm or exclude neoplastic disease. Early diagnosis is the
key to successful treatment.
No conflicts of interest to report.
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