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Abstract. This study describes a case of myxoid chondrosar-
coma of the mandible in a 22‑year‑old male patient. A tumour 
in the buccal gingiva of the lower left premolar region had 
been identified 2 years earlier. Whole‑jaw panoramic radio-
graphs showed a hypodense shadow in the mesiodistal area 
near the roots of teeth 34 and 35. A maxillofacial computed 
tomography scan revealed a mass in the lower left premolar 
soft tissue, with a shadow indicating bone destruction, a clear 
boundary and uniform density. The preliminary diagnosis at 
the outpatient department was 34‑35 epulis. The patient under-
went surgery for 34‑35 gingival tumour resection, 34 and 35 
extraction, and 34  and  35 immediate implantation. The 
postoperative pathological examination revealed a cellular 
type extraskeletal myxoid chondrosarcoma of the lower left 
mandible. Under general anaesthesia, the patient underwent 
lower left mandibular block and segmental resection, subman-
dibular triangle dissection and vessel disassociation, and 
musculocutaneous flap repair in the oral and maxillofacial 
defect area. After 9 months of follow‑up, the patient had no 
complaints of discomfort, and tumour recurrence was not 
observed on imaging examinations.

Introduction

Extraskeletal myxoid chondrosarcoma, also referred to as 
chondroid sarcoma, is a rare malignant soft tissue sarcoma 
that accounts for 2.5% of all soft tissue sarcomas and exhibits 
a multinodular structure that is rich in mucus (1). This type 
of tumor was first reported by Enzinger et al (2) in 1972 as a 
unique clinical case. Extraskeletal myxoid chondrosarcoma 
has the potential for multiple differentiation and was tradition-

ally classified as a low‑grade malignancy. However, long‑term 
follow‑up revealed that extraskeletal myxoid chondrosarcoma 
was associated with a high rate of local recurrence, metastasis 
and mortality. In 2005, it was categorised as a soft tissue tumour 
with uncertain differentiation by the WHO Classification of 
Soft Tissue Tumours (3). We herein report a case of mandibular 
extraskeletal myxoid chondrosarcoma and investigate its 
clinical and pathological characteristics, differential diagnosis, 
treatment and prognosis via a literature review.

Case report

This study was conducted according to the principles of the 
Declaration of Helsinki and approved by the Ethics Committee 
of the Shanghai Ninth People's Hospital. The images included 
in this article were captured by a hospital‑based photographer 
at Shanghai Ninth People's Hospital, Shanghai Jiao Tong 
University School of Medicine. Permission to use these images 
for this study has been obtained from the patient.

A male patient, aged 22 years, had identified a gingival 
tumour in the lower left premolar region 2 years earlier. The 
tumor was 3x2 cm in size, with no history of growth, pain or 
symptoms of numbness in the teeth or gums, and occasional 
bleeding. A clinical examination revealed a mass in the buccal 
gingiva of teeth 34 and 35, sized 3x2 cm, with a dark red colour, 
a clear boundary and firm texture. The mass was not mobile and 
was not tender or painful on palpation. Whole‑jaw panoramic 
radiographs revealed a hypodense shadow in the mesiodistal 
area near the root of teeth 34 and 35, with a clear boundary. 
A maxillofacial computed tomography (CT) scan revealed 
a mass in the lower left premolar soft tissue, with a shadow 
indicating bone destruction, a clear boundary and uniform 
density. The patient sought treatment in the Oral Surgery 
outpatient department of our hospital on December 17, 2014, 
complaining of a ‘tumour in the lower left posterior gingiva 
with loosening of the teeth for >2  years’. The tumor was 
preliminarily diagnosed as 34‑35 epulis in the outpatient 
department. Following discussion, a surgical plan was devel-
oped. On December 24, 2014, the patient underwent surgery 
for 34‑35 gingival tumour resection, 34 and 35 extraction, and 
34 and 35 immediate implantation. Intraoperatively, a cystic 
tumour was identified, with an intact capsule, no adhesions to 
the mandible, and a grey jelly‑like surface on cross‑section. A 
consultation regarding the postoperative pathological results 
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was performed by experts in multiple hospitals, and the final 
diagnosis was cellular type extraskeletal myxoid chondro-
sarcoma of the lower left mandible. As extraskeletal myxoid 
chondrosarcoma is rare and exhibits uncertain differentiation, 
the patient was referred to the Department of Head and Neck 
Oncology of our hospital. On January 27, 2015, under general 
anaesthesia, the patient underwent lower left mandibular block 
and segmental resection, submandibular triangle dissection, 
vessel disassociation and musculocutaneous flap repair in 
the oral and maxillofacial defect area, titanium implanta-
tion in the mandibular defect, and fibular graft procurement. 
Symptomatic anti‑inflammatory (Cephalosporins), anti‑edem-
atous (Prednisone) and hemostatic (ZhiKang; Chinese 
Traditional Medicine) treatment was provided postoperatively. 
The surgical specimen was fixed in 10% formalin, dehydrated, 
and embedded in paraffin to prepare conventional sections for 
haematoxylin and eosin staining and immunohistochemistry. 
The patient was followed up for 9 months, without complaints 
of discomfort. Tumour recurrence was not observed on 
whole‑jaw panoramic radiographs and CT examination.

The pathological results revealed a mass sized 
1.6x1.5x1.2 cm in the lower left mandible, with a pale colour 
and a cauliflower‑like surface. The tumour cells exhibited 
nodular growth with a cartilage‑like matrix. Some cells were 
heteromorphous, and mitotic activity was observed. The 
immunohistochemical markers showed positive staining for 
vimentin, CD99, S‑100, protein gene product 9.5, glial fibril-
lary acidic protein and MYB and Ki67 (~20%), and showed 
negative staining for cytokeratin (CK)8, calponin, CK19, 
CAM5.2, CKp, P63, smooth muscle actin, CD34, epithelial 
membrane antigen (EMA), CD57 and chromogranin A (CgA). 
The pathological diagnosis was cellular type extraskeletal 
myxoid chondrosarcoma of the lower left mandible.

Discussion

Clinical manifestations. Extraskeletal myxoid chondrosar-
coma often occurs in adults aged 50‑60 years, with an average 
onset age of 52 years. Only few cases have been reported in 
children and adolescents  (4). The male:female ratio is 2:1. 

Figure 1. (A) Preoperative panoramic radiograph. A hypodense shadow is visible at the mesiodistal area near the root of tooth 34 and the mesiobuccal 
area of tooth 35. (B) Preoperative image of the patient's mouth. A buccal gingival tumour is visible (teeth 34 and 35), sized 3x2 cm, with a dark red colour. 
(C) Panoramic radiograph of the patient 1 week after surgery. Following lower left mandibular block and segmental resection, the positions of the bone graft 
and titanium were stable.

Figure 2. (A) Macroscopic image of the surgical specimen. The tumour was cystic, with a grey jelly‑like surface. On microscopic examination under a light 
microscope (B) the tumour capsule was intact [hematoxylin and eosin (H&E) staining; magnification, x100], (C) the tumour was divided into nodules by 
fibrous tissue bands (H&E staining; magnification, x100) and (D) myxoid matrix was observed between cells (H&E staining; magnification, x200).
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Approximately 80% of the cases occur in the deep soft 
tissues of the proximal extremities and limb girdles and most 
commonly involve the thigh, which accounts for ~69% of the 
cases. Approximately 20% of the cases are located in the trunk, 
mainly in skeletal muscles, tendons and the deep subcutis; a 
few cases involve the skin and bone tissue, whereas rare sites 
include the vulva and the breast (5). In recent years, individual 
cases occurring intracranially (hypothalamus) and in the 
buccal mucosa have been reported (6,7). According to a review 
of the literature, no case of extraskeletal myxoid chondrosar-
coma occurring in the mandible has been reported to date. The 
main clinical manifestation is a slow‑growing tumour; local 
pain and dysfunction may be present in some cases. Tumours 
located in joints may limit movement; tumours located in 
the brain may cause headaches or visual disorders, whereas 
tumours located more superficially may lead to an increase in 
skin tension, superficial varicose veins, or skin ulcers. Tumour 
sizes range from 1 to 25 cm, with an average size of 7 cm, and 
have a nodular appearance with a clear boundary.

Pathological characteristics. As discussed in Oliveira et al, the 
surface of extraskeletal myxoid chondrosarcomas is myxoid or 
jelly‑like, with a localised myxoid‑like transparent appearance; 
cysts, haemorrhage, or necrosis may be observed. Under a light 
microscope, extraskeletal myxoid chondrosarcomas usually 
exhibit a nodular structure with abundant myxoid stroma (8). 
The tumour cells are circular or polygonal and arranged in a 
strip‑like, sieve‑like and fibrous network structures, with abun-
dant cytoplasm that is strongly eosinophilic or lightly stained. 
The nuclei are relatively uniform, with small and inconspic-
uous nucleoli, and the mitotic figures are 2‑3̸10 high‑power 
fields (HPFs) (8). In the present case, immunohistochemical 
examination of the tumour revealed that vimentin was continu-
ously expressed, with S‑100 and EMA focally expressed in 
several lesions, whereas neurofilament protein, neuron‑specific 
enolase and CgA are expressed in cases with neuroendocrine 
differentiation.

Differential diagnosis
Epulis. As discussed in Kfir et al, epulis is more common 
among young and middle‑aged individuals and female patients. 
It often occurs in the buccal labial gingival papillae and most 
commonly in the premolar area (9). The tumour is relatively 
limited, varying in size, usually spherical or elliptical, and may 
sometimes be lobulated, polypoid‑like, or have a broad sessile 
base. Vascular and granulomatous type tumours are soft and 
red; fibrous type tumours have a firm and hard texture with a 
pink colour. Generally, the tumour grows slowly and is usually 
pain‑free, unless ulceration occurs on the tumour surface. The 
pathological characteristics of granulomatous epulis include 
newly generated capillaries and fibroblasts accompanied by 
inflammatory cell infiltration, mainly consisting of lymphocytes 
and plasma cells, and the gingival epithelium often shows false 
intraepithelial hyperplasia. Pathologically, fibrous type epulis 
exhibits fibrosis of the granulation tissue, with a reduction in the 
cellular and vascular components (9). In the present case, a small 
amount of chronic inflammatory cell infiltration was observed 
in the coarse collagen fibres, which may calcify or ossify within 
the fibre bundle, presenting as irregular trabecular bone without 
dental epithelial structures.

Haemangioma. As discussed in Wyke, haemangiomas that 
occur in the oral and maxillofacial area account for 60% of 
all haemangiomas in the body (10). They are mostly located 
on the facial skin, subcutaneous tissue and oral mucosa, such 
as the tissues of the tongue, lips and floor of the mouth, while 
a few cases have been reported in the jaw or deep tissues. 
Cavernous haemangioma is a slow‑growing soft mass with no 
subjective symptoms. When the head is in a low position, the 
tumour expands due to hyperaemia, and if the head returns 
to the normal position, the shape of the tumour is restored. 
Superficial tumours produce a blue‑purple colour on the skin 
surface or mucous membranes. The skin colour is normal when 
the tumour is located deeper. The tumour is soft on palpation, 
with no clear boundary and no tenderness. The tumour size is 
decreased by extrusion and returns to the original size after 
the pressure is released. The histopathological characteristics 
of the tumour include the presence of irregular cavities in the 
lower part of the dermis and the subcutaneous tissue, which 
contains red blood cells and fibrous tissue. The cavity wall is 
a monolayer of endothelial cells. Endothelial cell hyperplasia 
may be observed in the larger vascular compartment, resulting 
in a thickened wall (10).

Fibrosarcoma. As discussed in Prat and Scully (11), fibro-
sarcoma is common in young adults. Tumours located in the 
mouth and jaw are usually found in the gum and the surface 
of the jaw, have a spherical or lobulated shape and exhibit a 
purple‑red colour, often with ulceration and haemorrhage. 
Invasion of the surrounding tissue may lead to bone destruc-
tion and loosening of the teeth or tooth loss. Peripheral type 
tumours may present as a local mass in the early stage, 
followed by pain. On histopathological examination, the 
tumour is composed of spindle fibroblasts and most skin 
fibrosarcomas are well‑differentiated, with few mitoses, no 
obvious spiral structures and reduced fibre generation. When 
these phenomena are present, they indicate that the tumour is 
invasive and the prognosis is poor.

Treatment and prognosis. As the prognosis of extraskeletal 
myxoid chondrosarcoma is good, most scholars originally 
classified it as a low‑grade malignancy. However, long‑term 
follow‑up revealed that, although the behaviour of this tumour 
is inert, it was associated with a high rate of local recurrence, 
metastasis and mortality. The local recurrence rate was 48%, 
and in such cases, 58% of tumours exhibited multifocal recur-
rence. The metastasis rate was 46%, and the most common 
metastatic site was the lung, accounting for 63% of the cases; 
however, extrapulmonary metastasis and diffuse metastasis 
may also occur (12). It has been reported that the 5‑, 10‑ and 
15‑year survival rates are 82, 65 and 58%, respectively (13). 
The adverse factors for poor prognosis of extraskeletal myxoid 
chondrosarcoma include a tumour diameter >10 cm, abundant 
cells, tumour atypia, a mitotic figure count >2̸10 HPFs, and 
tumour metastasis.

Extraskeletal myxoid chondrosarcoma is refractory to 
radiotherapy and chemotherapy (14,15). Wide surgical resec-
tion is currently the preferred treatment, and incomplete 
tumour resection is considered a major cause of recurrence. 
Postoperative localised radiotherapy and systematic chemo-
therapy may be applied to reduce the rate of recurrence and 
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metastasis. Currently, the optimal chemotherapy regimen for 
extraskeletal myxoid chondrosarcoma has not been deter-
mined and further investigation is required in this field. In 
recent years, with the development of gene therapy, researchers 
have found that regulating the specific proteins of extraskeletal 
myxoid chondrosarcoma may be a potential treatment, but this 
method remains in the clinical trial stage (16).
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