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Ab s t r ac t​
Primary intraosseous carcinoma (PIOC) is a rare squamous cell carcinoma (SCC) arising within the jaw, which has no initial connection with the 
oral mucosa, overlying skin, antral or nasal mucosa. Primary intraosseous carcinoma is also designated as odontogenic carcinoma because it 
is considered to develop from the epithelium involved in odontogenesis. It is considered a rare lesion, but may not be as rare as commonly 
believed. It may arise de novo or as a consequence of malignant transformation of a benign cyst or tumor. It is locally aggressive with a poor 
prognosis. A case of primary intraosseous SCC of the mandible, with evidence of origin in an odontogenic cyst, is presented.
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In t r o d u c t i o n​
Primary intraosseous carcinoma (PIOC) is defined as “A squamous 
cell carcinoma arising within the jaw, having no initial connection 
with the oral mucosa and presumably developing from residues of 
the odontogenic epithelium” (according to WHO). WHO has also 
subcategorized it into three different types: (i) Primary intraosseous 
squamous cell carcinoma (PIOSCC) solid type (de novo); (ii) PIOSCC 
originating from keratocystic odontogenic tumors (KCOT), and (iii) 
PIOSCC originating from odontogenic cysts.1 The etiology of PIOC 
is not clear; however, the most common factor may be a reactive 
inflammatory stimulus with or without a predisposing genetic 
cofactor. Since squamous cell carcinomas (SCCs) may appear within 
the bone from other sources, the diagnosis of PIOC is by exclusion.2

This report describes an extremely rare case of a PIOC derived 
from a KCOT in a 41-year-old man.

Ca s e De s c r i p t i o n​
A 41-year-old male patient reported swelling on the left side of the 
face for the last 6 months. He was operated on elsewhere 1 year 
ago for a lesion that was histopathologically confirmed as KCOT. 
The patient had no contributing medical history. A general physical 
examination of the patient did not reveal any significant findings. 
All vital signs were in the normal range. He had a habit of tobacco 
chewing for the last 10 years thrice or four times daily which he 
had stopped after his first jaw surgery. There was a gross facial 
asymmetry with diffuse swelling involving the middle and lower 
third of the left side of the face extending from the ala-tragus line 
to approximately 2 cm beyond the inferior border of the mandible 
(Fig. 1). The swelling extended anteriorly to the symphysis and 
posteriorly to the posterior border of the ramus of the mandible. 
On palpation, the swelling was tender and firm in consistency. 
The jaw was deviated to the left side on opening and closing the 
mouth. The bilateral submandibular lymph nodes were palpable, 
tender, firm in consistency, and not fixed. Intraorally, vestibular 
obliteration was seen extending from the canine to the anterior 
border of the ramus, posteriorly (Fig. 2). There was no obvious 
relation between the mandibular mass and the overlying mucosa. 
On palpation intraorally, the findings of inspection were confirmed, 

while the swelling was tender and indurated with no cortical 
expansion. Entire maxillary dentition was present with angular 
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Fig. 1: Extraoral clinical photograph showing swelling on the left side 
of the face
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bone loss. In the mandible, only teeth no 47, 48 were present with 
implants in 41, 44, 45, 46. The history of extractions was when the 
patient got operated on for KCOT 1 year ago and he got implants 
done 2 months ago. Recurrent KCOT and ameloblastoma were 
considered in the differential diagnosis. Panoramic radiograph 
(OPG-orthopantomograph) revealed multilocular, an ill-defined 
large lesion with gross destruction of the left body and ramus of the 
mandible extending from the left lower canine to the mandibular 
ramus with a pathological fracture in the posterior left mandibular 
body (Fig. 3). A screening chest radiograph was made to rule out 
any primary lesion in the lungs; however, nothing abnormal was 
found. Routine blood investigations were carried out which were 
in the normal range.

Computed tomography (CT) scan was performed to know the 
extension of the lesion. It revealed a destructive lesion in the left 
half of the mandible in the body and angle region extending till 
the ramus sparing coronoid process and condyle. The lesion had 
destroyed both the cortices in this region. It showed a unicentric 
lesion with inside out growth and permeative type of destruction. 
The margins were indistinct with a wide zone of transition 
suggesting an intraosseous malignant neoplasm. The masseter and 
part of the pterygoid muscle were bulky suggesting infiltration. 
Pathological fracture of the posterior body was also evident (Fig. 4). 
Lymph nodes were not involved.

Initial clinical and radiographic diagnosis in our institution 
were suggestive of recurrent KCOT with pathological fracture of 
the body with a differential diagnosis of ameloblastoma and PIOC. 
Surgical resection was performed under general anesthesia and a 
reconstruction plate was placed (Figs 5 to 8). The histopathological 
examination of the specimen confirmed the diagnosis of poorly 
differentiated SCC in the wall of a KCOT. Follow-up of the patient 
showed satisfactory healing. The patient underwent radiotherapy 
after this in a cancer institute. To date, neither recurrence nor 
metastasis has occurred.

Di s c u s s i o n​
Primary intraosseous carcinoma is a rare malignant lesion arising 
within the jawbones, and it was first described by Loos in 1913 as 
central epidermoid carcinoma of the jaws. It is known by a variety 
of names such as primary epithelial tumor of the jaw, intra-alveolar 
carcinoma of the jaw, primary intra-alveolar epidermoid carcinoma, 
and primary intra-alveolar SCC of the mandible. The term PIOC was 
coined by Pindborg et al. in 1971.3

The existence of a primary tumor in another site must be 
ruled out before PIOC can be diagnosed. The possibility that the 
lesion is a metastasis should be considered and discounted by 
obtaining a careful history and doing a thorough examination. 
Metastatic carcinoma of the mandible occurs mainly from the 

Fig. 2: Intraoral picture showing vestibular obliteration

Fig. 3: Orthopantomograph showing the extent of the radiolucent 
lesion in the left mandibular body, angle, and ramus with a pathological 
fracture

Fig. 4: Axial computed tomography section showing the destruction of the left mandibular body, angle, and ramus
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breast, thyroid, kidney, and lung. To et al. reviewed the literature 
regarding metastasis to the jaw and concluded that investigation 
of the primary tumor should include chest radiography and that 
the patients must be followed for at least 6 months.4 We agree with 
this opinion and carried out thorough history, examination, chest 
radiograph, and follow-up with our patient.

Thomas et al. reviewed the pooled data of 35 cases of PIOSCCs 
(equivalent to the solid type) and showed the mean age of the 
patients to be 52.5 years ranging from 4 to 81 years. A male to female 
ratio of 2.5:1 was observed.5 Our patient was a man of 41 years.

Primary intraosseous squamous cell carcinoma is thought to 
originate from the odontogenic epithelium.6 This is supported by 
the location, in our case, being in the posterior part of the mandible, 
as are other benign odontogenic tumors or cysts.

The most common presenting symptoms of patients with 
PIOSCC were jaw swelling and pain in a study by Huang et 
al.7 Sensory disturbances, such as lip or facial paresthesia and 
numbness, occurred in >70% of the mandibular cases.7 In our 
patient, swelling and tenderness were observed.

Radiographic examination is one of the most effective methods 
to detect PIOSCC. However, PIOSCCs show great variation in size 
and shape and in the appearance of their borders. Kaffe et al.8 have 

proposed that an important feature of PIOSCC is the presence of 
indistinct margins without a sclerotic outline. Our radiographs 
were in accordance with this statement. Ideally, PIOSCC should 
be entirely surrounded by the bone on radiographic examination, 
which could help in confirming an intraosseous origin. However, 
most tumors show extensive destruction of the jawbones and 
infiltration of the soft tissues at the time of diagnosis. In our patient, 
there was extensive destruction but no infiltration of overlying soft 
tissues. When discontinuity of the alveolar border of the tumor 
occurred, the diameter of the alveolar cortical perforation needed 
to be smaller than that of the underlying tumor, which may help 
in differentiating intraosseous carcinomas from tumors of the 
surface mucosa.8

Of the 36 cases of intraosseous SCC accepted by Eversole et al., 
27 (75%) appeared to originate in odontogenic cysts.9 In our patient 
also PIOC originated from KCOT. Treatment for PIOC is principally 
wide local resection, and radiotherapy and chemotherapy may 
be performed with adjunctive treatments. Local resection and 
reconstruction were done followed by radiotherapy in our patient. 
Its prognosis is relatively poor, and the 5-year survival rate ranging 
from 30 to 40%.10 Primary intraosseous carcinoma occasionally 
associates with the metastasis to the regional lymph nodes. No 
regional metastasis was observed at the initial examination of the 
present tumor.11 Our patient is on follow-up for 5 years and has not 
shown any signs of recurrence or metastasis to date.

Co n c lu s i o n​
Primary intraosseous carcinoma has no specific features and can be 
definitively diagnosed only upon fulfillment of various criteria after 
careful evaluation to rule out a distant primary tumor or invasion 
of a surface lesion or other odontogenic tumors. Knowledge of 
the clinical, radiographic, and histopathological features of PIOC 
allows accurate diagnosis and appropriate treatment of this rare 
malignancy.

Fig. 5: Intraoperative picture showing the lesion

Fig. 8: Immediate postoperative orthopantomograph showing 
reconstruction plate

Fig. 6: Photograph showing resected tumor mass

Fig. 7: Intraoperative picture showing the placement of reconstruction 
plate
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