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1 |  I N TRODUC TION

Primary intraosseous squamous cell carcinoma (PIOSCC) is 
a rare carcinoma arising, without any connection to the oral 
mucosa, from the odontogenic epithelium; the aetiology is 

associated with the malignant degeneration of embryolog-
ical remains, such as Malassez's epithelial rest. The factors 
responsible for the malignant transformation of the cystic 
lining remains unclear; the most common factor should be 
chronic inflammation and predisposing genetic cofactors. In 
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Abstract
Aim: Cyst- like lesions in the mandible rarely develop into malignancies, and the re-
ported incidence is between 0.3% and 2%. The present study describes a rare case of 
primary intraosseous squamous cell carcinoma of the mandible arising from an odon-
togenic cyst.
Materials and Methods: An 80- year- old male was referred to Trieste University 
Maggiore Hospital (Trieste, Italy), with acute pain in the left retromolar area.
An initial examination revealed extra oral swelling without paresthesia of the IAN. 
Following an intraoral examination, the oral mucosa was edematous, percussion pain 
was experienced on the lower left second molar. Panoramic radiography revealed a re-
tained lower left wisdom tooth and an irregular radiolucent area between the lower left 
second molar and the mandibular angle with clear margins. Computed tomography re-
vealed diffuse bone resorption and an extensive loss of cortical bone on the lingual side.
Results: A biopsy was performed during the surgery to remove the second lower left 
molar and the wisdom tooth, the pathological diagnosis was of squamous cell carcinoma 
arising from the epithelial lining of the odontogenic cyst. MRI with contrast agent was 
also performed. Shortly after the patient has been proposed a complete resective surgery 
of the mass including the infiltrated areas and then a reconstructive part to restore the 
function and aesthetic.
Conclusion: The follow- up of a large inflammatory cyst is essential for early diagnosis of 
malignant neoplasm. This approach allows lower invasive treatments and major survival 
of these patients.

K E Y W O R D S
clinicopathological feature, malignant neoplasm, odontogenic cyst, primary intraosseous squamous cell 
carcinoma, wisdom tooth
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2017, the WHO defined PIOSCC as a central jaw carcinoma 
that cannot be categorized as any other type of carcinoma. 
It is assumed to arise from odontogenic epithelium. Some 
cases arise in odontogenic cysts or other benign precursors.1

Primary intraosseous carcinoma (PIOC) is rare. The in-
cidence is low and approximately 200 cases are reported in 
the literature.2– 5

The aetiology seems to be related to the malignant degen-
eration of embryological remains. In this line, epithelial rests 
of Malassez, dental lamina and epithelium of the dental follicle 
represent potential suspects.6 It was also observed that long- 
standing chronic inflammation in the benign odontogenic cyst 
was the most probable etiopathological factor responsible for 
the malignant transformation of a benign cystic lining.7– 9

PIOC arising in a dentigerous cyst is a rare observation. PIOC 
from odontogenic cysts have an incident rate of 0.3%– 2% and 
only 16%– 51% of them are PIOC from dentigerous cyst.10,11

As described in a recent review10 PIOC shows a male 
predilection (69.3%) and is more frequent in the poste-
rior body and ramus of the mandible than in the maxilla 
(7:1), Maxillary lesions are usually in the anterior segment. 
Determining origin is important for diagnosis. Carcinoma 
arising in the oral mucosa and infiltrating the mandible, an 
antral primary and metastatic carcinoma must be excluded, 
and ulceration to the oral cavity is normally considered to 
preclude the definitive diagnosis. PIOC in the mandible usu-
ally arises above the inferior dental canal, whereas metas-
tases usually have their epicentre below it. Cases arising in 
cysts are more common in the mandible.

Waldron and Mustoe proposed a different classification 
that has been widely accepted; however, certain more re-
cently described types of odontogenic epithelial malignancies 
are not included. It is often difficult to definitively diagnose 
PIOSCC as the lesions need to be distinguished from alveo-
lar carcinoma that could invade the bone from the overlying 
soft tissues or from tumours that have metastasized to the jaw 
from a distant site and primary tumours of maxillary sinus 
origin. PIOC occurs between 1.3 and 90 years, with a mean 
age of 60.2 years; the incidence is much higher in males than 
females. Approximately only 200 cases have been reported 
to date. The most frequent area is the molar- ramus region of 
the mandible and the most common clinical symptoms are 
swelling, pain/toothache and lesion growth; these symptoms 
are usually followed by trismus and hypoesthesia of the man-
dibular nerve. Although the diagnostic criteria of PIOSCC re-
main still unclear, the following criteria have been suggested:

• The tumour must be a histopathologically- based squa-
mous cell carcinoma without the involvement of any other 
odontogenic cysts or metastatic tumour cells.

• It must exhibit intact mucosa.
• No other distant primary tumour must be present at the 

time of diagnosis, with at least a 6- month absence of ma-
lignancy during the follow- up period.

In the current study, a case of PIOC arising from an 
odontogenic cyst is presented and the issues concerning the 

differential diagnosis and management are discussed. The 
patient provided written informed consent.

2 |  CASE R EPORT

An 80- year- old male patient was referred to Trieste 
University, Maggiore Hospital (Trieste, Italy) with acute 
pain in the left retromolar area; there was no history of to-
bacco use, however, the patients’ medical history was signifi-
cant for diabetes, hypertension and chronic kidney failure. 
He arrived at the hospital, sent by his private dentist, due to 
acute pain in the retromolar area. At the time of the visit, 
a previous parotid tumour of Wahrtin was reported in the 
patient's medical record.

Physical examination revealed first a left extraoral swell-
ing without signs of paresthesia in the III branch of the 
ipsilateral V Cranial Nerve. Exploration of the oral cavity 
revealed edematous oral mucosa in the left retromolar re-
gion associated with pain evoked by percussion of element 
3.7. The two- dimensional radiographic examination has the 
presence of impacted third molar associated with a radiolu-
cent formation located between elements 3.7 and 3.8 charac-
terized by predominantly defined margins (Figure 1).

A radiological investigation was subsequently requested 
three- dimensional by means of volumetric CT from which it 
was possible to appreciate associated diffuse bone resorption 
to a considerable loss of both lingual and vestibular cortical 
walls (Figure 1). Subsequently, the extraction of elements 3.7 
and 3.8 was planned and performed and at the same time 
a biopsy of the lesion was performed (Figure 2). The histo-
logical report revealed squamous cell carcinoma primary 
intraosseous developed from the lining epithelium of an 
odontogenic cyst (Figures 3 and 4). MRI with contrast me-
dium was performed 2 weeks after surgery which revealed 
a primitive neoformation localized in the proximal third 
of the left mandibular branch, lytic expansive, infiltrating 
the distal end of the masseter muscle, the medial pterygoid 
muscle and marginally also the distal mandibular insertion 
of the ipsilateral mylohyoid muscle (Figure  5). There were 
also multiple lymph node swellings at levels I– II (a– b). The 
patient underwent segmental mandibulectomy associated 
with complete latero- cervical emptying followed by plastic 

F I G U R E  1  Element 3.7 with bone resorption. Considerable loss of 
both lingual and vestibular cortical walls
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reconstruction by means of a fibula and radial flap. During 
the surgical procedure, it was not possible to use the fibula 
flap, due to the removal, during the operation, also of the 
mandibular condyle.

3 |  DISCUSSION

PIOC is rare.1 As of 2011, only 116 cases arising in cysts had 
been reported.12 As of 2001, 35 cases with no precursor le-
sion had been reported. The stringent diagnostic criteria 

for confident diagnosis of odontogenic origin are difficult 
to assess with certainty, and a precursor benign lesion can 
be confidently excluded or confirmed in only a minority of 
cases.13 All types of PIOC (whether developing in cysts or 
not) show a male predilection, with a male- to- female ratio of 
almost 2:1 (reflecting the prevalence of cysts) and a mean pa-
tience age diagnosis of 55– 60 years. Although the age range 
is broad, and cases have been reported in children.

Most lesions are asymptomatic incidental radiographic 
findings. More- advanced lesions cause non- specific signs 
and symptoms suggesting malignancy: slow- growing 

F I G U R E  2  Panoramic X- ray after surgery

F I G U R E  3  Histological report: Showing squamous cell carcinoma in a fibrous stroma
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swelling of the jaw, pain, ulceration, loosening of the 
teeth, non- healing extraction sockets, pathological frac-
ture and nerve signs. Radiographically, the tumours 
produce a poorly defined, non- corticated radiolucency. 
Approximately 40% of patients have metastasis on 
presentation.3

Radicular/residual cysts are the most common precursors, 
followed by dentigerous cysts and odontogenic keratocysts, 
reflecting their relative prevalence.14 When the tumour is de-
tected early, the radiological features appear benign and the 
carcinoma is an incidental histological finding on enucle-
ation. More frequently, there is a subtle loss of cortication or 

F I G U R E  4  Histological report: Verrucous dysplasia in an odontogenic cyst. The features are primarily architectural, with limited or no cytological 
atypia

F I G U R E  5  MRI with contrast. Revealed a primitive neoformation localized in the proximal third of the left mandibular branch, lytic expansive, 
infiltrating the distal end of the masseter muscle, the medial pterygoid muscle and marginally also the distal mandibular insertion of the ipsilateral 
mylohyoid muscle
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tooth resorption. Advanced lesions develop fully malignant 
appearances. The only evidence of the benign precursor cyst 
may be in previous radiographs.15

Almost all lesions are squamous in type and composed 
of islands or small nests of neoplastic squamous epithelium, 
with pickle pick- cell differentiation and without prominent 
keratinization. Many appear cytologically bland, and most 
are considered moderately differentiated. Necrosis is unusual. 
Some show limited peripheral palisading or a plexiform pat-
tern that suggests their odontogenic origin. An insufficient 
number of cases have been reported to determine the out-
come, but the prognosis is generally poor and is best predicted 
by histological grade. Radical resection has been the primary 
treatment modality, with neck dissection for metastasis or re-
construction. Multimodality treatment provides added ben-
efit and has been reported to provide a 3- year survival rate 
of 40%. As many as 60% of lesions recur locally1; none series, 
patients with local recurrence all died of the disease. Distant 
metastasis is infrequent and is usually to the lung. As of 2001, 
the 5- year survival rate of reported cases was 52%.10 Cases 
arising in cysts often appear to be better differentiated and 
have a more prolonged course, but the 5- year survival rate of 
reported cases is slightly lower, at 40%. When cysts are found 
to harbour incidental dysplasia or carcinoma in situ after 
enucleation, conservative close follow- up is appropriate.

According to Shear's study in 1969, the 5- year survival 
was 30%– 40%.16,17

More recently, based on a 2021 review selecting 22 articles 
with 29 patients only 7 of these patients (24.1%) showed local 
recurrence, three patients (10.3%) developed cervical metas-
tasis, three patients (10.3%) developed distant metastasis (in 
the pleura in one case and the lung in two cases) and seven 
patients died from the disease during the follow- up period 
and the disease- specific 5- year survival rate in the study 
group was 53.2%.18

4 |  CONCLUSIONS

Carcinomas on cysts have radiological ‘red flag’ characteris-
tics (bone erosion, large dimension, involvement of Inferior 
Alveolar Nerve) that must be taken into consideration in 
order to perform an early diagnosis and a correct treatment. 
The accurate radiological study can reduce misdiagnosis and 
improper treatment. PIOSCC have a progression of the dis-
ease and a different prognosis from real intraosseous carcino-
mas (PIC) and although it is a rare entity it must be considered 
in the differential diagnosis of larger osteolytic lesions.

Resuming, this case underlines the importance of routine 
follow- up of patients presenting large inflammatory cyst. 
This is essential for increasing the overall survival of these 
patients.
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