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ABSTRACT 
A primary intraosseous carcinoma (PIOC) arising de-novo is an extremely rare tumour that is 
limited to the jaws. The majority of the reported cases of PIOC have their origin from the odonto-
genic cysts, those arising de-novo are rarely illustrated. The definite diagnosis of PIOC is often dif-
ficult as the lesion must be differentiated from other primary and metastatic squamous cell carci-
nomas of jaws. We report an uncommon case of PIOC arising de-novo in a 25 years old man. The 
clinical, radiological and histological features are described. This infrequent lesion should be con-
sidered in the differential diagnosis of any jaw radiolucency. 

Keywords:  Primary intraosseous carcinoma; Jaws; Primary squamous cell carcinoma, Metasta-
tic squamous cell carcinoma. 

 
INTRODUCTION 
Primary intraosseous carcinoma (PIOC) is a very 
rare but well known entity affecting the jaw bones. 
It was first described by Loos in 1913 as central epi-
dermoid carcinoma1 and named as intra-alveolar 
epidermoid carcinoma by Wills in 1948.2 Pindborg 
et al in 1972 were the first to suggest the term PI-
OC.3 

 According to the World Health Organization 
(WHO) classification, PIOC is an odontogenic carci-
noma defined as “A squamous cell carcinoma aris-
ing within the jaw, having no initial connection with 
the oral mucosa and presumably developing from 
residues of the odontogenic epithelium.”4 

 This odontogenic carcinoma was considered a 
single entity, until Elzay’s review in 1982.5 Now PI-
OC arising de-novo is critically defined and is a 
clearly separate entity from carcinoma arising from 
an odontogenic cyst.4,6,7 Upto two – thirds of PIOC 
represents malignant transformation within odon-
togenic cysts while PIOC arising de-novo is relative-
ly rare.8 

 Due to its rarity, we report a case of PIOC aris-
ing de-novo in the mandible with a review of the 
existing literature. 

 
CASE REPORT 
A 26 year old male reported to a local clinic with the 
complaints of constant pain and mild swelling on 
the left side of mandible for the last few months. 
Upon clinical examination a mild left facial swelling 

was noticed (Fig. 1). The overlying skin was hype-
raemic. There was no detectable lymphadenopathy. 
On intra-oral examination the left quadrant of 
mandible had 2 incisors, 1 canine, 1st premolar 2nd 
and 3rd molar. The 2nd premolar and 1st molar were 
missing. The alveolar ridge was covered by an intact 
alveolar mucosa of normal appearance. There was 
no evidence or history of a mucosal mass or ulcera-
tion in this region. There was a bony hard swelling 
at the angle of mandible which seemed to be intra-
cortical. The patient didn’t have a history of ciga-
rette smoking, alcohol or betel quid use. His medi- 

 

 
 

Fig. 1: Patient with mild left facial swelling (Front 
View). 
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cal history was not contributory. 
 Panoramic radiography revealed an ill defined 
osteolytic lesion extending anteroposteriorly thro-
ugh the left mandibular body and from the superior 
alveolar border to the lower body of the left mandi-
ble superoinferiorly and obliteration of the mandi-
bular canal (Fig. 2). Bone scan revealed an active 
lesion of the left mandibular body. A differential 
diagnosis of chronic osteomyelitis or intrabony ma-
lignancy were considered. On doing the subsequent 
incisional biopsy, the intact mucosal surface of left 
alveolar ridge was noticed. The biopsy specimen 
which consisted of a) eroded buccal cortical plate 
and b) mandibular spongiosa was sent for histopa-
thological examination to Armed Force Institute of 
Pathology. 
 Microscopic examination of the tissue fragmen 
 

 
 

Fig. 2: Panoramic Radiography revealing a poorly defi-
ned osteolytic lesion of the left mandibular body. 

 

 
 

Fig. 3: Photomicrograph showing mature bony trabe-
culae with small nests of atypical pleomorphic 
squamoid cells having hyperchromatic nuclei, 
intercellular bridges with focal areas of keratini-
zation (haematoxylin and eosin × 40). 

ts of buccal cortical plate and mandibular spongiosa 
revealed mature bony trabeculae with nests of aty-
pical squamoid cells. The tumour cells were pleomo-
rphic and showed hyperchromatic nuclei and inter-
cellular bridges with focal areas of keratinisation. 
Histological diagnosis of well differentiated squa-
mous cell carcinoma – keratinising type was made 
(Fig. 3). The diagnosis was explained to the patient 
and further investigations including chest X-Ray 
and abdominal ultra sound was performed. A CT 
scan and bone scintigraphy to exclude distant meta-
stasis were also conducted. With the exception of 
the destroyed area of the left mandible, all of the 
above mentioned investigations didn’t reveal any 
abnormality. 

 

 
 

Fig. 4: Surgical specimen of left hemimandibulectomy 
(Lateral View). 

 

 
 

Fig. 5: Photomicrograph of mandibulectomy specimen 
with surrounding expanded cortex revealed nes-
ts and sheets of atypical squamoid cells invading 
the bony tissue (haematoxylin and eosin × 40). 

 
 Left hemi-mandibulectomy was subsequently 
performed under general anaesthesia. The defect 
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was reconstructed by done plates and free fibular 
osteocutaneous flap. The surgical specimen, mea-
suring approximately 10 × 6 × 4.5 cm in size, was 
dark brown in color, 2nd premolar and 1st molar was 
missing (Fig. 4). Alveolar mucosa attached along al-
veolar ridge measured 3 × 1 cm in diameter. No gro-
ssly visible tumour was seen. Cut surface revealed a 
whitish intra osseous lesion covered by intact corti-
cal plates. Microscopy of the decalcified specimen 
revealed nests and sheets of atypical squamoid cells 
invading the bony tissue. The cells were pleomor-
phic with hyperchromatic nuclei and keratin pearl 
formation (Fig. 5). All the mucosal and soft tissue 
margins were free of tumor cells. Anterior and pos-
terior muscle resection margins were also clear. The 
head of the mandible showed involvement by tum-
our cells, which were invading the surrounding soft 
tissue and involving the lateral resection margin at 
this site. Based on histopathological evidence, a de-
finite diagnosis of primary intraosseous carcinoma 
(PIOC) arising de-novo (keratinizing type) involving 
the body. Ramus and head of left mandible was ma-
de. The post-operative course was uneventful. Pre-
sently the patient is undergoing radiotherapy and is 
under periodic follow-up. 
 
DISCUSSION 
Primary intraosseous carcinoma (PIOC) is a rare 
malignant neoplasm which occurs only in the jaw 
bones and predominantly in the posterior mandible. 
This tumour is believed to arise from the odonto-
genic epithelium and hence is also referred to as 
odontogenic carcinoma.8 The aetiology of the proli-
feration of the odnotogenic epithelial rests is not 
known. The most probable factor may be a reactive 
inflammatory stimulus with or without a predispos-
ing genetic cofactor.9 
 
Table 1: Classification of primary intraosseous 

carcinoma (PIOC) according to Waldron 
and Mustoe.12 

 

Type 1 PIOC ex Odontogeniv Cyst 

Type 2a Malignant ameloblastoma 

Type 2b 
Ameloblastic carcinoma arising de-novo, 
ex ameloblastoma or ex odontogenic cyst 

Type 3 

PIOC arising de-novo: 

a) Keratinizing type 

b) Non-keratinizing type 

Type 4 Intraosseous mucoepidemoid carcinoma 

 
 As per classification proposed by Waldron and 
Mustoe,10 given in Table 1, our case was of type – 3a 
PIOC, based on representative histological findings

of keratin pearl formation. 

 The most recent WHO classification of odonto-
genic tumours categorises primary intraosseous car-
cinoma (PIOC) as:11 

a) Solid type carcinoma. 

b) Carcinomas arising from keratocystic odontoge-
nic tumour (odontogenic keratocyst). 

c) Carcinoma arising from odontogenic cysts other 
than keratocystic odontogenic tumours. 

 For categorising a lesion as PIOC metastatic dis-
ease from other sites must be ruled out. Additional 
criteria for categorisation of a lesion as PIOC – solid 
type, include.5,10,12-14 

a) Intact oral mucosa before diagnosis. 

b) Microscopical evidence of squamous cell carci-
noma without a cystic component or other odo-
ntogenic tumour cells. 

 Absence of another primary tumour on chest 
radiographs obtained at the time of diagnosis and 
during a follow-up period of more than 6 months 
has been suggested by Suel et al.12 Metastatic dise-
ase should be excluded by careful history taking and 
comprehensive systemic evaluation. In our patient, 
the possibility of metastasis was ruled out, since 
there was no history of malignant disease and detai-
led clinical and radiological examination did not re-
veal any pathology elsewhere in body. The mucosa 
of the oral cavity and the skin of the face were also 
normal. Thus both a primary tumour extending into 
the bone and metastatic disease was ruled out in our 
patient and the definite diagnosis of PIOC – solid 
type was made. 

 In the review of English language literature con-
ducted by Y – J Lin et al, 40 cases of de-novo PIOC 
were identified between 1970 and 2004.15-20 The 
male to female ratio was 3:2 and it was more fre-
quent in the sixth and seventh decades of life.15-19 
The site of involvement was mostly the posterior 
section of the mandible rather than the maxilla.15-19 

 The most common symptoms in these malig-
nant tumors is pain and swelling, and sometimes 
sensory disturbances like paresthaesia and numb-
ness.8 In our patient constant pain and mild swell-
ing on the left side of the mandible were the pre-
senting complaints. 

 To et al, reported a delay in correct diagnosis 
ranging from a few weeks to as long as 18 months.13 
Naturally, this delay contributes to a poor prognosis 
in these patients. Radiographic examination is one 
of the most effective methods of detecting PIOC’s.14 
A lesion that is enclosed by bone can be regarded as 
of intraosseous origin. CT scan can also facilitate co-
rrect diagnosis. PIOC’s show great variation in size 
and shape and in the appearance of their border. 
Nolan21 reported well defined smoothly contoured 
borders for slowly growing PIOC’s and poorly defi-
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ned, ragged borders for rapidly growing tumours. 
Because of this variation in radiological presenta-
tion of PIOC’s margins, it is difficult to differentiate 
them from other benign or malignant tumors.12 Our 
cases also had an ill defined, irregular border. 
 The different types of histological features repo-
rted for POIC’s is not pathognomonic. Different his-
tological features which are indicative of odnotoge-
nic origin like peripheral palisading, plexiform or 
alveolar growth, central stellate reticulum like areas 
and stromal hyalinization around the epithelial is-
lands are helpful in reaching a diagnosis, though 
they are not specific.14,5,12,16 In our patient the histo-
pathological features were of well differentiated 
squamous cell carcinoma with no evidence of lining 
epithelium of odontogenic cysts or other odonto-
genic tumor cell and clinically and histologically 
there was no evidence that the lesion had any con-
nection with the oral mucosa. 
 In the review by To et al,13 48% of the PIOC 
patients showed a survival period ranging from 6 
months to 5 years. There are a few studies regarding 
the survival time in different types of PIOC. Evera-
sole et al,22 reported 53% 2 year survival rate for the 
PIOC arising in odontogenic cysts, whereas Elzay5 
demonstrated a 40% 2 year survival rate for the de-
novo lesion. This indicates that the patient with PI-
OC originating from odontogenic cysts may have a 
better prognosis than the patients with de-novo les-
ions.20 
 The management for de-novo PIOC includes 
Radical Surgery with or without post-operative radi-
otherapy.8 Other treatment modalities, such as ra-
diotherapy or chemotherapy, should be reserved for 
patients with lesions that cannot be surgically con-
trolled.8 For our patient, treatment consisted of left 
hemimandibulectomy followed by radiotherapy be-
cause the surgical margin was involved on the late-
ral site. 
 In conclusion, we emphasise the importance of 
clinical and histopathological examination of any 
apparently innocuous radiolucent lesion in the jaws 
because although PIOC is a rare entity but any delay 
in its diagnosis can have a profound effect on the 
prognosis of the patient. 
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