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Sequential treatment from mandibulectomy to reconstruction on
mandibular oral cancer — Case review I: mandibular ramus and angle
lesion of primary intraosseous squamous cell carcinoma
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Department of Oral and Maxillofacial Surgery, School of Dentistry, Pusan National University, Yangsan, Korea

Abstract (J Korean Assoc Oral Maxillofac Surg 2021;47:120-127)

Primary intraosseous squamous cell carcinoma (PIOSCC) is very rare type of squamous cell carcinoma (SCC) that occurs within the jaw and arises
from remnants of odontogenic epithelium with no connection to the oral mucosa. This study reports two cases of PIOSCC of the mandible. Reported
in this article are two cases of PIOSCC of the mandible that were treated with resection and reconstruction using a fibular free flap. The first case was
a 36-year-old male patient who complained of right mandibular pain. Computed tomography (CT) and panoramic radiograph revealed a large radiolu-
cency in the mandibular ramus area. At first, an odontogenic keratocyst was tentatively diagnosed, and an excision procedure was carried out at another
clinic. A final biopsy after cyst enucleation revealed well-differentiated SCC, so we proceeded with segmental mandibulectomy and reconstruction
using a fibular free flap. The second case was a 48-year-old male patient with left mandibular pain. CT and panoramic radiograph revealed irregular
radiolucency in the mandibular angle area near tooth #38. At first, osteomyelitis was tentatively diagnosed, and a curettage was carried out. A later bi-
opsy revealed well-differentiated SCC, so segmental mandibulectomy and reconstruction with a fibular free flap were secondarily performed. Our two
cases have had no recurrence. The facial appearance of both patients is satisfactory, and the neo-mandibular body created using a fibular bone transfer

displays adequate bony volume.
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I. Introduction

Primary intraosseous squamous cell carcinoma (PIOSCC)
is a type of squamous cell carcinoma (SCC) that arises within
the jaw, has no initial connection with the oral mucosa, and
presumably develops from residues of the odontogenic epi-
thelium or from an odontogenic cyst or tumor'*. According
to the World Health Organization (WHO) classification pub-
lished in 2005, the term “PIOSCC” is intended to replace old
terms, and its subtypes include solid type and that derived
from odontogenic cyst"’. There are three subcategories of
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PIOSCC:

1. A solid neoplasm that invades the bone marrow space
and induces osseous resorption

2. SCC that arises from the lining of an odontogenic cystic
lesion, a category that is subdivided into carcinomas arising
in odontogenic keratocysts and carcinomas arising in other
odontogenic cysts

3. SCC associated with other epithelial odontogenic tumors.

This study presents the features of two cases of PIOSCC
and a review of the literature.

Il. Case Presentation

1.Case 1

A 36-year-old male patient visited Pusan National Uni-
versity Dental Hospital in July 2013, for pain in the right
mandibular region from the mandibular body to the man-
dibular ramus. Computed tomography (CT) and panoramic
radiography revealed a large mandibular radiolucency.(Fig. 1)
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Odontogenic keratocyst was tentatively diagnosed, and exci-
sion with extraction of teeth #47 and #48 was carried out at
another clinic. The specimen biopsy from the first surgery in-
dicated the presence of well-differentiated SCC (cT4ANOMO).

The patient underwent additional magnetic resonance

imaging (MRI), enhanced CT, and positron emission tomog-
raphy-CT (PET-CT). The MRI and CT revealed a 3.9-cm
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restricted diffusion in the right mandibular body. No enhanc-
ing lymph nodes with diffusion restriction were found. The
maximum standardized uptake value (SUVmax) was 7.8 on
PET-CT, which showed no metastatic lymph nodes.(Fig. 2)
Supraomohyoid neck dissection (SOHND) was performed
at our hospital on the right side along with wide excision and

segmental mandibulectomy. This patient had an intraoral

Fig. 1. Panoramic radiograph (A) and
computed tomography (B) showed an
ill-defined radiolucent lesion on right
mandible (arrows).
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Fig. 2. Magnetic resonance imag-
ing (MRI) (A, B) and positron emission
tomography-computed tomography
(PET-CT) (C) images. A, B. The lesion
showed 3.9 cm restricted diffusion on
right mandibular body in MRI. C. The
maximum standardized uptake value
was 7.8 in PET-CT.
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Fig. 3. A, B. Lesion on extraoral and
intraoral site. C, D. Clinical (C) and ra-
diographic (D) view of fibular free flap
reconstruction.
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defect and ipsilateral neck vessels, so a contralateral fibular
free flap was chosen to cover the intraoral defect and resected
mandible areas®. Mandibular ramus reconstruction with a
two-piece fibular free flap was carried out after mandibular
resection.(Fig. 3) The biopsy indicated the presence of a solid
tumor of the PIOSCC type (pT4aNOMO).(Fig. 4) At first, the
multilocular radiolucency seen on radiographs was consid-
ered to be SCC arising from an odontogenic cyst. However,
pathologic findings revealed no cystic lining in the lesion.
The mandibular resection defect was successfully anasto-
mosed with a fibular free flap.(Fig. 5) The patient was not
given postoperative radiotherapy or chemotherapy due to the
presence of a clear surgical margin and the absence of neck
node metastasis. Seven years after mandibular resection and
reconstruction, no recurrence has been observed.

2.Case 2

A 48-year-old male patient visited Pusan National Uni-
versity Dental Hospital in April 2020, with pain in the left
mandibular region and paresthesia of the left lower lip. A ra-
diolucent lesion was visible near the root of his wisdom tooth
(#38) at the mandibular angle. Osteomyelitis was tentatively
diagnosed, and curettage along with extraction of tooth #38
was carried out.(Fig. 6) The biopsy suggested a PIOSCC
(cT4aN1MO) lesion (SCC arising from the lining of an odon-
togenic cyst).

The patient underwent additional MRI, enhanced CT, and
PET-CT. MRI and CT revealed a 1.8-cm restricted diffusion
on the left mandibular body that extended to the lateral aspect
of the left medial pterygoid muscle and the medial aspect
of the left masseter muscle. An enhancing lymph node with

diffusion restriction in the left neck at the Ila level also was
identified. The SUVmax was 6.3 on PET-CT, which revealed
a level-Ila metastatic lymph node.(Fig. 7)

SOHND was performed on the patient’s left side. Wide
excision and segmental mandibulectomy were carried out. A
Mandibular Reconstruction Angled Plate (Stryker, Kalama-
700, MI, USA) was prepared preoperatively using a rapid
prototype model and was used as the reconstruction plate
after being cut according to the bone resection site.(Fig. 8)
This patient also had an intraoral defect and ipsilateral neck
vessels, so a contralateral fibular free flap was chosen®. After
resection, mandibular reconstruction was carried out using a
fibular free flap.(Fig. 9) The biopsy result indicated the pres-

Fig. 5. The patient’s intraoral view after 2 months postoperatively.
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Fig. 4. Histological findings of Case 1 (H&E staining). A. Hole view of the lesion (x20). B. Magnification view (x100) of the part of the solid
tumor type primary intraosseous squamous cell carcinoma (PIOSCC) which demonstrate the general feature of a squamous cell carci-

noma.
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Fig. 6. A. A panoramic radiograph showed an ill-defined radiolucent lesion and impacted wisdom tooth on left mandible. At first, the os-
teomyelitis was tentative diagnosed and curettage with extraction of #38 was done. B. A panoramic view after curettage and extraction of
#38.
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ence of well-differentiated SCC arising from the lining of an
odontogenic cyst (pT4aN1MO0).(Fig. 10) The mandibular re-
section defect was successfully anastomosed with the fibular
free flap.(Fig. 11) The patient received 30 cycles of postoper-
ative radiotherapy (60 Gy) and chemotherapy using cisplatin

to prevent tumor recurrence. Four months after mandibular
resection and reconstruction, there was no inflammation or

other complications, and no recurrence has occurred.
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Fig. 8. Rapid prototype (RP) model. A. RP model of mandible. B. Fibular resin model. C. Required bone graft design with resin block.
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lll. Discussion

PIOSCC is a rare malignant tumor that develops in the
jaw. Diagnosis of PIOSCC can be difficult as it must be dis-
tinguished from other cancers, including malignant tumor
metastases to the jaw and oral mucosal epithelium tumors
that have invaded the bone. The etiology, prevalence, and in-
cidence of PIOSCC have not been concluded’.

PIOSCC is defined as an SCC that arises within the jaw.
The WHO has proposed the term “primary intraosseous
odontogenic carcinoma” to describe this type of SCC'’. The
WHO has subcategorized this lesion into three subtypes: a
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Fig. 9. A, B. Lesion on extraoral and
intraoral site. C, D. Clinical (C) and ra-
diographic (D) view of fibular free flap
reconstruction.
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solid-type, a tumor arising from an odontogenic keratocyst,
and a tumor associated with other epithelial odontogenic tu-
mors’.

PIOSCC has a predilection for males (2:1 male-to-female
ratio) and occurs often in the mandibular body and angle'. In
this study, 36-year-old and 48-year-old males were affected,
and the lesions involved the mandibular body, angle, and ra-
mus areas.

Clinically, PIOSCC has some distinct symptoms accord-
ing to type and size'"’. These symptoms are pain, swelling,
lip numbness, and teeth mobility'’. In this case study, the
36-year-old male patient reported pain in the lower right gin-



Mandibular intraosseous squamous cell carcinoma

Fig. 10. Histological findings of Case 2 (H&E staining). A. Hole view (x20) of cyst wall (square) and normal squamous epithelium (arrow). B.
Magnification view (x100) of the part of primary intraosseous squamous cell carcinoma (PIOSCC) (square) and normal squamous epithe-
lium (arrow). C. Magnification view (x200) of the part of PIOSCC. It shows a pattern of invasion to basal membrane and a small and thick

nucleus which is different in size between other nuclei.
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Fig. 11. The patient’s intraoral view after 2 months postopera-
tively.
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giva of his molar region. The 48-year-old male patient expe-
rienced pain in the left mandibular gingiva of his molar area,
with paresthesia of the left lower lip.

The hallmark radiographic features of PIOSCCs are simi-
lar to those of odontogenic tumors. Early stage PIOSCC can
mimic odontogenic tumor or dental disorder, which could
lead to misdiagnosis'". In this study, the author misdiagnosed
the early stage PIOSCC lesion in the 48-year-old male as
osteomyelitis at the first visit. While the other patient did not
have early stage PIOSCC, that patient’s first dentist diag-
nosed the lesion as an odontogenic keratocyst. After resec-
tion and neck dissection, adjuvant radiotherapy and chemo-
therapy were not performed due to lack of neck metastasis.

Table 1. Summary of patient characteristics

Variable Case 1 Case 2
Age (yr) 36 48
Sex Male Male
Symptom Pain Pain
Location Right mandible Left mandible
Initial diagnosis OKC Osteomyelitis
Initial treatment Cyst enucleation Curettage

Final treatment Wide excision

Wide excision

Subtype Solid type Arising from cyst
Stage pT4aNOMO pT4aN1MO
Adjuvant treatment Negative Positive
Follow-up period 7 yr 4 mo

(OKC: odontogenic keratocyst)
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Radiographically, in most cases, osteolytic bony changes are
characterized by diffuse, ill-defined, and irregular margins'".
In this study, the lesions showed similar features, including
irregular osteolytic bony changes in both the 36-year-old and
48-year-old patients. MRI and PET-CT scanning modalities
have advantages over other imaging techniques for anatomi-
cal assessment of head and neck cancers, especially with re-
gard to mapping neck metastasis and primary tumor extent'.
In our cases, the 48-year-old male patient had a left level-Ila
neck metastasis visible on both MRI and PET-CT.

The prognosis of PIOSCC is generally not good, although
well-differentiated SCC is reported to have a better progno-
sis’. Wenguang et al.” reported estimated two-year and five-
year overall survival rates of 68.9% and 38.8%, respectively.
de Morais et al." reported that PIOSCC has a poor prognosis,
with high rates of mortality. Neck lymph node metastasis and
histological grading have been suggested as prognostic indi-
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cators of these tumors™"

. Fortunately, the carcinomas were
well-differentiated in both of our cases. In the 48-year-old
male, a left level-Ila neck metastasis was confirmed. Con-
comitant chemotherapy and radiation therapy was performed,
and the follow-up period was very short. Further follow-up

will be needed to provide additional review of these cases.

IV. Conclusion

The author presented two cases of PIOSCC.(Table 1) Case
1 (a 36-year-old male) had no lymph node metastasis and has
shown no recurrence after seven years. Case 2 (a 48-year-old
male) demonstrated a level-Ila lymph node metastasis and
has shown no recurrence after six months. Both cases were
misdiagnosed as other odontogenic diseases due to the type
of PIOSCC lesion. The present cases highlight the impor-
tance of careful interpretation of radiographs.
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