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Odontogenic carcinosarcoma – A rare case report with 
review of literature
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Case Report

INTRODUCTION

Odontogenic tumors (OTs) are a heterogeneous group 
of  lesions with different clinical behavior and histological 
types.[1] OT is broadly divided into two categories as benign 
and malignant. The majority of  benign OTs seem to arise 
de novo, whereas malignant OTs may arise de novo but more 
often arise from benign precursors. According to the recent 
World Health Organization (WHO), in the Classification of  
OT 2017, odontogenic carcinosarcoma (OCS) was newly 
added.[2‑4]

Heath et al. first described malignant OTs; ameloblastic 
fibrosarcoma (AFS) was most common in 1887.[5] Since 

then, about 100 cases of  similar microarchitectural 
features were described in the literature. The WHO 
classification of  odontogenic tumors designated AFS as 
a distinctive neoplasm in “blue book “edition, published 
in 1972. In 1991, Dr. Takuji Tanaka and co‑workers 
first reported OT that was composed of  a mixture of  
malignant ameloblastoma (ameloblastic carcinoma) 
and fibrosarcoma.[6] In 1992, WHO Classification of  
OTs introduced OCS. In 2005, the WHO removed 
OCS from the OT classification because of  unknown 
origin and difficulty in separating from the spindle‑cell 
ameloblastic carcinoma (SC‑AMECA).Subsequently, 

Odontogenic carcinosarcoma (OCS) is a rare malignant odontogenic tumor (OT) with only a few cases reported 
in the literature. Its synonyms are ameloblastic carcinosarcoma, malignant mixed OT. It is characterized 
by a true mixed tumor showing malignant cytology of both epithelial and mesenchymal components. The 
tumor invaded into adjacent tissues by destroying the bone. A 24‑year‑old patient visited the outpatient 
clinic of GITAM Dental College and Hospital, with a chief complaint of growth in the lower right back tooth 
region for 6 months. Based on clinical and radiographic features, it has been diagnosed as an aggressive 
central jaw lesion. The patient was further referred for histological examination for confirmatory diagnosis. 
It has been diagnosed as an adenomatoid OT . The OCS most commonly affects the posterior part of the 
mandible. A larger number of cases were reported recently, and prolonged follow‑up is needed to further 
clarify the nature of OCS.

Keywords: Ameloblastoma, Odontogenic Tumors, mixed odontogenic tumor, complex disease, malignant 
odontogenic tumor  

Abstract

Address for correspondence: Dr. Bandi Alekhya, Department of Oral Pathology and Microbiology, GITAM Dental College and Hospital, 
Visakhapatnam ‑ 530 045, Andhra Pradesh, India. 
E‑mail: alekhyabdschennai@gmail.com
Submitted: 02‑Oct‑2020, Revised: 04‑Aug‑2021, Accepted: 10‑Nov‑2021, Published: 28‑Feb‑2022

Access this article online
Quick Response Code:

Website:
www.jomfp.in

DOI:
10.4103/jomfp.jomfp_408_20

How to cite this article: Majumdar S, Uppala D, Sreekanth K, Alekhya B. 
Odontogenic carcinosarcoma – A rare case report with review of literature. 
J Oral Maxillofac Pathol 2022;26:S51‑8.

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, 
tweak, and build upon the work non‑commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com



Majumdar, et al.: Odontogenic carcinosarcoma

S52  Journal of Oral and Maxillofacial Pathology | Volume 26 | Supplement 1 | February 2022

OCS was reintroduced as a distinct disease in the newest 
WHO classification of  OT (2017) as a result of  new cases 
published in the literature.

The objective of  the present study was based on published 
data, review on clinical, radiological and histopathological 
features, present surgical treatment options, recurrence 
frequency and survival of  this condition.

CARE REPORT

A 24‑year‑old patient  visited the outpatient clinic 
of  GITAM Dental College and Hospital with a chief  
complaint of  growth and swelling in the lower right back 
tooth region for 6 months. The patient gave a history of  
gradually increasing swelling for 6 months. The swelling 
initially started small and gradually enlarged to the present 
size, the complaining of  pain for 1 week. The swelling was 
not associated with paresthesia, pus discharge or any other 
secondary change. The patient also gives the history of  
growth, for which the patient previously visited a private 
dental clinic where a biopsy was done and diagnosed as 
an ulcer with acute nonspecific inflammation and mild 
dysplasia was given. The patent visited our hospital for 
further treatment.

Extraoral examination
On Inspection the face was asymmetrical , swelling  
observed in the lower one‑third of  the face on the right side, 
as shown in [Figures 1‑3]. A swelling was observed on the 
lower one‑third of  the face, measuring around 8 cm × 4 cm 
in its greatest diameter. Anteroposteriorly, the swelling 
extended from the parasymphysis region to the angle of  
the mandible and also extended onto the ramus of  the 
mandible. Superoinferiorly, it extended below the ala‑tragal 
line to 0.5 cm below the lower border of  the mandible. 
The surface was regular, borders were ill defined and the 
overlying skin was normal. On palpation, tenderness was 
absent, hard in consistency, noncompressible, nonfluctuant 
and no secondary changes were present.

Intraoral examination
On intraoral examination, nodular erythematous ulcerated 
growth was observed in relation to 43, 44 and 45 tooth 
regions. The growth was extending mesiodistally from 43 
to 46 region and free gingival in relation to 43 to 46 to the 
buccal vestibule with obliterating the vestibule [Figure 4]. 
The bicortical expansion was present mesial aspect of  43 
to the distal aspect of  45.

Based on clinical features and examination, a provisionally 
diagnosed as aggressive jaw lesion/central jaw lesion. 

Further radiological investigations were done to come to 
the final diagnosis.

Figure 1: Face asymmetrical with swelling in the lower one‑third of 
the face on the right side

Figure 3: Swelling extending below the lower boarder of the mandible 
on the right side

Figure 2: Swelling in the lower one‑third of the face on the right side
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Radiological investigations
On panoramic radiography, the multilocular ill‑defined 
radiolucent lesion was observed in relation to 41–46. The 
associated teeth near the radiolucency had resorption of  
roots. There was an unerupted submerged tooth associated 
with the radiolucent area [Figure 5]. Cone‑beam computed 
tomography revealed an ill‑defined hypodense lesion 
involving the symphysis and parasymphysis, i.e., from 41 to 
46. There was aggressive bone destruction and bone loss 
in lower border mandible buccolingually with associated 
tooth root resorption [Figure 6]. The biopsy specimens 
were obtained and sent for histopathological examination.

Macroscopic examination
Multiple bits of  soft tissue specimen were received, which 
was soft in consistency, multinodular, white to brown. The 
soft tissues were taken for processing.

Microscopic examination
The hematoxylin and eosin‑stained soft tissue sections 
exhibit invasive tumors consisting of  epithelial and 
mesenchymal neoplastic components. Islands and 
cords of  ameloblastic epithelial cells and hypercellular 
mesenchymal cells were observed. The connective 
tissue shows large epithelial odontogenic islands with 
ameloblastic‑like cells in the periphery and stellate 
reticulum‑like cells in the center. The connective 
tissue exhibits budding and branching epithelial cord 
widely separated by hypercellular fibroblastic stroma. 
The cells in the sarcomatous component are markedly 
pleomorphism with enlarged and bizarre nuclei. The 
epithelial component was frankly malignant with 
cytological atypia, hyperchromatic nuclei, increased 
mitoses, enlarged hyperchromatic nuclei and increased 
nuclear‑to‑cytoplasmic ratio. The connective tissue also 
exhibited dense collagen fibers; few inflammatory cells 
infiltrate vascular spaces and red blood cells [Figures 7‑11].

Immunohistochemistry
The specimen has been processed by the horseradish 
peroxidase polymer method. Protein retrieval has been 
done by the heat‑induced epitope retrieval technique. The 
following antibody clones have been used:
1. Monoclonal mouse antihuman cytokeratin clone 

AE1/AE3
2. Monoclonal mouse antihuman cytokeratin clone V9.

Cytokeratin has revealed that ameloblastic epithelium 
showing positive staining and stroma is negative [Figure 12]. 
Vimentin has shown ameloblastic epithelium negative and 
stroma is positive [Figure 13].

Based on clinical, radiographic, histopathological findings 
and immunohistochemical studies are suggestive of  “OCS.”

Figure 4: Nodular erythematous ulcerated growth in relation to 44–46 
tooth region with obliteration of vestibule

Figure 5: Multilocular ill‑defined radiolucent lesion with root resorption 
and submerged tooth observed

Figure 6: Computed tomography shows destruction of the inner and 
outer cortex in parasymphysis of the right mandible when viewed from 
the buccal and lingual aspect
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DISCUSSION

In 1992, WHO defined the OCS as “a very rare neoplasm, 
similar in pattern to AFS, but in which both the epithelium 
and mesenchymal components show cytological features 
of  malignancy.” The terms ameloblastic carcinosarcoma 
and malignant odontogenic mixed tumor are synonyms 
of  OCS.[7]

The mandible is the only reported site of  occurrence. The 
size of  the lesion was approximately 6–8 cm. The tumor had 
resulted gradually in the bicortical expansion of  the body 
of  the mandible for several months. It was usually painless, 
sometimes associated with paresthesia of  the lower lip.

The etiopathogenesis was de novo, arising from remnants, 
originated from the embryologic process of  odontogenesis 
or can develop from a preexisting odontogenic lesion. 

Figure 7: Hematoxylin and eosin‑stained section exhibits plexiform 
arrangement of cells in connective tissue stroma with bone viewed in ×4

Figure 9: Hematoxylin and eosin‑stained section exhibits island with 
peripheral tall columnar cells with reversal of polarity with central stellate 
reticulum‑like cells viewed in ×10

Figure 8: Hematoxylin and eosin‑stained section exhibits cords of 
ameloblastic cells in connective tissue viewed in ×10

Figure 11: (a and b) Hematoxylin and eosin ×40 stained section 
malignant epithelium cells with hyperchromatic, bizarre, vesicular 
nuclei and mitotic figures

Figure 10: (a) Hematoxylin and eosin ×20 stained section exhibits 
ameloblastic follicles, comprising of malignant, pleomorphic, 
hyperchromatic, bizarre, vesiculous nuclei, cuboidal or low columnar 
cells with inverted polarization and mitotic figures. (b) Neoangiogenesis 
within central stellate reticulum‑like cells

Figure 12: Epithelial island showing intense positivity with cytokeratin 
AE1/AE3 immunohistochemical stain, original magnification ×10

ba

ba
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Clinically, OCS has aggressive behavior with high rates 
of  recurrence and frequent metastasis. The OCS was 
generally misdiagnosed as ameloblastic carcinoma 
due to failure to identify the malignant mesenchymal 
component.[8]

In 1999, Slater stated that “such tumor had not been 
reported as yet, to the best of  my knowledge.” A literature 
search in 2001 did not reveal any case reports or mentions 

of  this neoplasm. In his review, however, Slater presented 
a case of  OCS from his files.[9]

A 55‑year‑old man living in Saudi Arabia had a tumor 
on the right body and ramus of  mandible excised by 
hemimandibulectomy. Slater[10] further pointed out that a 
carcinosarcoma lacking the ameloblastic fibroma‑like pattern 
could still be recognized as odontogenic if  the epithelial 
component resembled that of  ameloblastoma. He considered 
a tumor of  this type to be a sarcomatoid carcinoma arising 
in an ameloblastoma and not ameloblastic carcinosarcoma. 
Sarcomatoid carcinomas or carcinosarcomas have been 
reported as mixed tumors (malignant ameloblastoma 
and fibrosarcomas) and as odontogenic carcinoma with 
sarcomatous proliferation.[10]

The conference held at Lyon in July 2003 WHO decided 
not to include the OCS in any WHO classification 
because there was no  immunohistochemical origin 
confirmed. Another reason was the OCS had similar 
histopathological features as that of  SC‑AMECA. It was 
difficult to distingue both the lesions, so WHO decided 
to remove OCS from 2005.

Figure 13: Mesenchymal component showing diffuse intense positivity 
with vimentin immunohistochemical stain, original magnification ×10

Table 1: Review Of Literature Of Identified Odontogenic Carcinosarcoma Cases
Author (s) 
(year of 
publication)

Country 
Patient

Age/
sex

Anatomical 
location

Clinical 
presentation

Symptoms Preexisting 
lesion

Radiological Features Treatment 
Recurrence

Tanaka et al. 
(1991)

Japan 63 M Posterior 
maxilla Gingiva

ulcer & 
Swelling

not informed Ameloblastoma Radiolucent, ill‑defined, 
bordered area

Hemimaxillectomy + 
chemotherapy

Hosokawa 
et al. (1991)

Japan 30 M Posterior 
Mandible& 
Maxillaa

Swelling Pain Cementomatous 
lesion/benign 
osteoblastoma

Radiopaque image 
within the fairly 
well circumscribed 
Radiolucent area

not informed

Slater (1999) Saudi 
Arabia

55 M Posterior 
mandible

Tumor not informed Ameloblastic 
fibroma

not informed Hemimandibulectomy

Slama et al. 
(2002)

France 26 F Posterior 
mandible

Swelling 
and bone 
expansion

Pain and 
numbness of 
the lip

Ameloblastoma Mixed, ill‑defined Hemimandibulectomy

Kunkel et al. 
(2004)

Germany 52 M Posterior 
mandible

Tumor with 
a central 
exophytic 
area.

Numbness of 
the lower lip

Ameloblastic 
fibrosarcoma

Radiolucent with 
indistinct margins & fine 
bony Spicules

Hemimandibulectomy 
including wide surgical 
excision of the 
surrounding soft tissues

DeLair et al. 
(2007)

United 
States

19 F Posterior 
mandible

Indurated 
swelling

Pain and 
difficulty in 
open mouth

 Ameloblastic 
fibroma

Radiolucency of the 
mandible body extending 
to the condyle

Hemimandibulectomy

Chikosi et al. 
(2011)

Venezuela 9 F Posterior 
mandible

Large 
lobulated 
purplish soft 
tissue mass

No pain but 
numbness of 
the lip

Ameloblastoma Radiolucent lesion 
without defined borders 
extending to the 
retromolar area

Hemimandibulectomy 
+ chemotherapy + 
radiation therapy

Kim et al. 
(2015)

South 
Korea

61 M Posterior 
mandible

No 
abnormality

Discomfort, 
intermittent 
paresthesia 
and a slightly 
painful mass

De novo Radiolucent lesion of a 
round shape and with 
clear margins

Hemimandibulectomy

da Silva et al. 
(2017)

Brazil 79 M Posterior 
mandible

Swelling Painful mass De novo lIll‑defined bilocular 
Radiolucency with an 
Irregular osteolytic aspect

Marginal resection

Jean nune 
et al. (2018)

Brazil 42 M Posterior 
maxilla

Swelling nasal 
obstriction

‑ ‑ Patient did not report 
for treatment
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Subsequently, OCS was reintroduced as a distinct disease in 
the newest WHO Classification of  OT (2017), almost 30 years 
after its first description in the literature, little is known about 
OCS pathogenesis, epidemiology and outcomes.

Table 1: Describes the  review of  literature of  136 
references, and ten articles are following features.[11‑20]

A PUBMED d search  had provided 136 references, and 
ten articles with varied geographical distribution, OCS 
following data was collected. The patient age ranged from 
9 to 79 and the mean age was 43.8. Males were commonly 
affected than females. Posterior part of  the mandible was 
the most common site of  occurrence, followed by the 
maxilla. All the individuals exhibited swelling; few cases 
were associated with pain. The radiological features such 
as lesion ill defined radiolucency with bicortical plate 

expansion. Concerning the origin, almost all the cases 
of  OCS arise from preexisting OT, mostly ameloblastic 
and AFS, and treatment was hemimandibulectomy. The 
histopathological features observed were tabulated, as 
shown in Table 2.

In the present case, a 24‑year‑old male reported with a chief  
complaint of  swelling in the right posterior mandible. On 
radiological examination, an ill‑defined aggressive bone 
resorption with bicortical plate expansion was observed. 
The biopsy was obtained and histological examination was 
done. Based on the histopathological examination, final 
diagnosis of  OCS was given.

Histopathological feature of  OCS has close resemblance 
with other OTs, the main differential diagnosis is given in 
Table 3 and flow chart 1. 

Table 2: Histopathologic features of odontogenic carcinosarcoma cases review.
Author (s) (year of 
publication)

Epithelial features Mesenchymal features

Tanaka et al. (1991) Nests and strands of epithelial neoplastic cells, mainly cuboidal; 
atypical mitoses

Oval or spindle‑shaped cells, nuclear 
polymorphism, abnormal mitoses

Hosokawa et al. 
(1991) Slater (1999)

Islands of polygonal epithelial cells scattered in an osteoid matrix Not detailed

Ameloblastic fibroma‑like pattern with budding and branching 
epithelial cords widely separated by hypercellular fibrous 
connective tissue, hyperchromatic nuclei, mitotic figures, 
peripheral large cells, basaloid cells among plump cells in the 
central stellate reticulum area, and epithelial cords

Closely packed mitotically active polygonal 
cells, hyperchromatic nuclei, moderate nuclear 
pleomorphism

Slama et al. (2002) Follicular structures formed by ameloblastic epithelial cells with 
cytological criteria of malignancy: round or ovoid nucleus, high 
nuclear‑cytoplasmic ratio and dense and irregularly distributed 
chromatin

The proliferation of fusiform cells of fibroblastic 
type with elongated nuclei, atypical with a high 
mitotic index allowing the diagnosis of
fibrosarcoma

Kunkel et al. (2004) Islands and cords of malignant epithelial cells, rows of cuboidal or 
low columnar cells, hyperchromatic nuclei with coarse chromatin, 
irregular nuclear margins, numerous mitotic figures; necrotic areas

Hypercellular mesenchymal and pleomorphic 
cells, typical cytological features of malignancy

DeLair et al. (2007) Multiples areas showed a typical ameloblastoma‑like proliferation 
consisting of island and cords of tall, columnar, peripheral 
palisading cells; pleomorphism; large and hyperchromatic 
nuclei, increased nuclear‑to‑cytoplasmic ratio, loss of the typical 
ameloblastic architecture, peripheral nuclear palisading

Hypercellularity, pleomorphism, enlarged 
nuclei, bizarre nuclei, multinucleation of cells; 
occasional mitoses

Chikosi et al. (2011) Islands, large pleomorphic cells and nuclei, hyperchromatic nuclei, 
atypical mitotic figures

Islands, large pleomorphic cells and nuclei, 
hyperchromatic nuclei, atypical mitotic figures

Kim et al. (2015) Nests and strands similar to ameloblastoma, aberrant cytological 
atypia, hyperchromasia, abnormal mitoses

Pleomorphism, enlarged hyperchromatic nuclei, 
increased nuclearto‑ cytoplasmic ratio

da Silva et al. (2017) Island and cords of malignant epithelial cells, polygonal or ovoid 
cells, hyperchromatic or vesiculous nuclei, cuboidal or low 
columnar cells with inverted polarization, mitotic figures

Pleomorphic and hyperchromatic hypercellular 
mesenchymal cells

Table 3: Summary of the differential diagnosis for odontogenic carcinosarcoma
Diagnosis Origin Histopathology Treatment

Ameloblastic 
carcinosarcoma

Outer arrangement of columnar or palisaded ameloblast like cells Inner 
zone of triangular shaped stellate reticulam cells.ameloblast cells shows 
nuclear hyperchromatism and pleomorphism.

Surgical resection

Ameloblastic 
fibroma

Epithelium proliferating in a ‘cord like fashion’
Connective tissue backgroundSpindled and angular cells 

Curettage or surgical resection

Ameloblastic 
fibrosarcoma

thin branching cords or small nests of odontogenic epithelium
Little cytoplasm and basophilic nucleiMesenchymal component: malignant 
Pleomorphic fibroblasts with hyperchromatic nuclei, atypical mitoses

Radical surgical resection , 
Adjuvant treatment (controversial)

Odontogenic 
carcinosarcoma

Mesenchymal component: malignant
Epithelial component: malignant

Radical surgical resection 
Adjuvant treatment (controversial)



Majumdar, et al.: Odontogenic carcinosarcoma

Journal of Oral and Maxillofacial Pathology | Volume 26 | Supplement 1 | February 2022 S57

In the present case, wide surgical excision is done under 
anesthesia. The patient was under regular follow‑up till 
date, no recurrence has been observed.

CONCLUSION

Due to the low prevalence of  odontogenic malignancies 
such as OCS, dentists must be aware of  histopathological 
differential diagnosis of  malignant tumors such as 
ameloblastic carcinoma, AFS and SC‑AMECA and to 
provide a suitable parameter that can aid in classifying such 
aggressive and myriad spectrum of  lesions.
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