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Preoperative patient analysis for oral cancer involves multiple considerations that are based on multiple factors; these include TNM stages, histopatho-
logic findings, and adjacent anatomical structures. Once the decision is made to excise the lesion, the margin of dissection and its extent should be 
considered along with the best form of reconstruction and airway management. Treatment methods include surgical resection, radiotherapy, and che-
motherapy. Although the combined method of treatment is controversial, surgical resection is considered predominantly, and immediate reconstruction 
after surgical resection follows. The choice of treatment is dictated by the anticipated functional and esthetic results of treatment and also by the avail-
ability of a surgeon with the required expertise. Segmental mandibulectomy with primary reconstruction has been shown to have advantages in both 
functional and esthetic results. A 52-year-old male patient with basaloid squamous cell carcinoma of the floor of the mouth, and the anterior portion of 
the mandible was treated with surgical procedures that included segmental mandibulectomy with both supraomohyoid neck dissection (SOHND) at 
Levels I–III and mandible reconstruction with a left fibula free flap. A 55-year-old male patient with clear cell odontogenic carcinoma of the oral cavity 
underwent segmental mandibulectomy with both SOHND at Levels I–III and mandible reconstruction with a left fibula free flap. The purpose of this 
study was to review the anatomic and functional results of patients after immediate reconstruction with a fibula free flap following resection of carci-
noma in the anterior portion of the mandible and floor of the mouth. 
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I. Introduction

Oral cancer accounts for approximately 6% of all cancers; 
this percentage varies depending on race, geographic area, 
and sex. Oral cancer can affect all areas of the mouth, includ-
ing the tongue, lip, alveolar ridge, buccal mucosa, and floor 
of the mouth. Prognosis varies based on anatomical location. 
Among all oral cavity cancers, advanced cancer of the tongue 

and floor of the mouth is associated with poor prognosis and 
a high risk of recurrence due to involvement of several vital 
structures at these anatomical sites1,2. 

Treatment of oral cancer includes surgical resection, radio-
therapy, and chemotherapy. Although the role of combined 
therapy remains controversial, surgical resection should be 
considered as the predominant therapeutic option, and imme-
diate post-resection reconstruction is essential.

Mandibular reconstruction is a complicated and challeng-
ing procedure in the field of reconstructive craniomaxillo-
facial surgery. The ultimate goal of this surgery is structural 
and functional restoration of the mandible, which necessitates 
simultaneous evaluation of appearance, mastication, speech, 
and oral function. The surgeon can achieve these ends with a 
variety of surgical techniques, mainly through the use of vas-
cularized grafts.

In this study, we describe cancer of the floor of the mouth 
and the anterior mandible in two patients who underwent seg-
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mental treatment, including mandibulectomy and reconstruc-
tion with a fibula free flap, for mandibular basaloid squamous 
cell carcinoma (BSCC) and clear cell odontogenic carcinoma 
(CCOC), respectively. We also present a literature review.

II. Case Presentation

1. Case 1

A 52-year-old man visited the Department of Oral and 
Maxillofacial Surgery at Pusan National University Dental 
Hospital (Yangsan, Korea) in March 2018, with pain in the 
lower incisors and the floor of the mouth. Physical exami-
nation showed a red, proliferative, ulcerated lesion on the 
floor of the mouth and anterior portion of the mandible, and 
palpation revealed right-sided submandibular lymphade-
nopathy.(Fig. 1. A) Histopathological evaluation of a biopsy 
performed at a previous hospital showed BSCC or adenoid 
cystic carcinoma. We performed a repeat biopsy, which con-
firmed the diagnosis of BSCC.(Fig. 2) The patient’s medical 
history was remarkable only for heavy smoking. Routine 
laboratory test results were unremarkable, and positron emis-

sion tomography (PET), computed tomography (CT), and 
magnetic resonance imaging (MRI) were performed. We 
observed a red, proliferative, ulcerated lesion (4-6 cm) on 
the floor of the mouth; this lesion extended to the lower an-
terior gingiva. Orthopantomography revealed an ill-defined 
lesion of the anterior mandible.(Fig. 1. B) CT and facial 
MRI showed an enhancing density around the left anterior 
mandible that extended to both the sublingual space and the 
left tongue base, as well as bony erosions of the symphysis 
and the left-sided alveolar process of the mandible.(Fig. 1. 
C). Fluorodeoxyglucose PET-CT indicated an abnormally 
high uptake in the floor of the mouth (maximum standardized 
uptake value [SUVmax]: 17.1) and in both Level IB lymph 
nodes (LNs) (SUVmax: 11.9 on the right and 3.2 on the left).
(Fig. 1. D)

We performed successful segmental mandibulectomy with 
supraomohyoid neck dissection (SOHND) along with Levels 
I-III and mandibular reconstruction using a left fibula free 
flap under general anesthesia, followed by radiotherapy.(Fig. 
3) Postoperatively, the patient received six weeks of radio-
therapy (50 Gy fractions) to treat regional LN metastasis. He 
has shown a good prognosis and is being followed.(Fig. 4)
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Fig. 1. Preoperative clinical and radio-
graphic features. A. Intraoral feature. 
Ulcerative and proliferative lesion on 
the floor of mouth and the anterior of 
mandible. B. Panoramic radiograph 
image. Ill-defined osteolytic lesion on 
mandibular anterior. C. Facial magnetic 
resonance image showed enhancing 
soft tissue density around the mandibu-
lar anterior, extend to both sublingual 
space and left tongue base and bony 
erosive change of mandibular symphy-
sis. Multiple enhancing bilateral lymph 
nodes (LNs) (Level IA, IB) were ob-
served. D. Abnormally increased fluoro-
deoxyglucose uptake was observed in 
the floor of mouth (standardized uptake 
value [SUV]: 17.1) and in both Level IB 
LNs (SUV: 11.9 and 3.2, respectively).
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Fig. 2. Representative histological section of basaloid squamous cell carcinoma. H&E staining, A: ×0.4 (scale bar=7 mm), B: ×2 (scale 
bar=2 mm), C: ×12 (scale bar=200 mm), D: ×10 (scale bar=200 mm). A, C. Histopathological examination on the tumor showed cells were 
forming nodule and growing. There were discrete cell boundaries, abundant eosinophilic cytoplasm, and a large number of tumor cells 
in which the nucleus was very distinct and the nucleoli were well visible. Nuclear hyperchromatism and pleomorphism were evident and 
many mitoses were observed. Dysplastic epithelial cells with keratin pearl formation are clearly evident and are considered to be well dif-
ferentiated squamous cell carcinoma. B, D. Cell nest or lobule, forming infiltrative growth. Characteristically comedo-type necrosis was 
observed.
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Fig. 3. Intraoperative photographs. A. 
Rapid prototype model of mandible, 
resin block for fibula osteotomy. B. 
Segmental mandibulectomy with su-
praomohyoid neck dissection. C. Ex-
cised tumor mass including mandible, 
the floor of the mouth, lymph node. D. 
Mandibular reconstruction with fibula 
free flap fixed with reconstruct plate and 
mini plates.
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2. Case 2

A 55-year-old man was admitted to the Department of 
Oral and Maxillofacial Surgery at Pusan National University 
Dental Hospital in September 2016, with pain in the anterior 
portion of the mandible. His medical history was remarkable 
only for hypertension. Laboratory test results were unremark-
able.

Orthopantomography and cone-beam CT revealed an ir-
regular erosive lesion (38 mm×31 mm) in the anterior portion 
of the mandible.(Fig. 5) Based on histopathological examina-
tion of a biopsy specimen obtained under local anesthesia, the 
lesion was diagnosed as ameloblastoma by the Department 
of Pathology of Pusan National University Yangsan Hospital.
(Fig. 6)

Wide excision and mandibular reconstruction with iliac 
block bone graft were performed under general anesthesia to 
avoid the risk of recurrent ameloblastoma.(Fig. 7) Based on 
detection of multiple clear cells upon histopathological evalu-
ation of the resected mass, as well as the clinical features, 
the lesion was diagnosed by the Department of Oral Pathol-
ogy of the School of Dentistry at Pusan National University 
as CCOC instead of ameloblastoma.(Fig. 8) CT, MRI, and 
PET-CT were performed to confirm an accurate evaluation 
one month postoperatively.(Fig. 9) We performed successful 
SOHND along with Levels I-III and mandibular reconstruc-
tion with a left fibula free flap under general anesthesia.(Fig. 
10) Histopathological evaluation of an intraoperative frozen 
biopsy section demonstrated normal tissue findings. The 
permanent biopsy results showed negative findings in the 
marginal and neck areas with potential metastasis, excluding 
the resection site. The surgical site healed satisfactorily, and 
no adjuvant chemotherapy or radiation therapy was required. 
The patient has been regularly followed-up and has shown no 
recurrence to date.(Fig. 11)

III. Discussion

In this study, we retrospectively investigated two patients 
with oral cancer (one with cancer of the floor of the mouth 
and the other with anterior mandibular cancer) who were sur-
gically treated at Pusan National University Dental Hospital. 
Based on histopathological evaluation, the patients described 
in Cases 1 and 2 were diagnosed with BSCC and CCOC, re-
spectively.

BSCC is a common malignancy that primarily affects the 
skin in humans and accounts for approximately 75% to 80% 
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Fig. 4. Postoperative findings. A. Intraoral photograph of the primary site. B. Panoramic radiography. The patient underwent radiotherapy 
over 6 weeks after surgery and he had a good prognosis and is presently on follow-up. 
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Fig. 5. Preoperative radiographs of panorama & cone-beam com-
puted tomography. In the anterior portion of the mandible, irregu-
larly lesions with a diameter of 3 cm are observed. Perforation of 
the bucco-lingual cortical bone and root resorption are observed.
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Fig. 6. Histopathologic findings (H&E 
staining, ×200). A. The ameloblastic 
basal lamina structure was observed 
during the presence of clear cells. B. 
Hyperchromatic islands of basaloid epi-
thelial cell have been demonstrated.
Jae-Young Yang et al: Sequential treatment from 
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floor of the mouth lesion of basaloid squamous cell 
carcinoma and clear cell odontogenic carcinoma. J 
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Fig. 7. Photographs of 1st operation. 
A. Primary site before excision. B. After 
excision. C. Mandibular reconstruction 
with immediate iliac block bone graft 
and reconstruction plate. D. Main mass 
wide excision and mandibular recon-
struction with iliac block bone were per-
formed under general anesthesia.
Jae-Young Yang et al: Sequential treatment from 
mandibulectomy to reconstruction on mandibular oral 
cancer – Case review II: mandibular anterior and the 
floor of the mouth lesion of basaloid squamous cell 
carcinoma and clear cell odontogenic carcinoma. J 
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Fig. 8. Histopathologic findings of main mass. A. Abnormal differentiation of cells and cell island patterns was observed. Multiple clear 
cells showed dynamic mitosis as well as hyperchromatism, which made it possible to diagnose malignant tumors, clear cell odontogenic 
carcinoma (H&E staining, ×200). B. Histological finding of malignant tumor (H&E staining, ×100).
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of all malignant lesions. However, oral cavity BSCC is rare 
and can be indistinguishable from peripheral ameloblastoma 
due to the histopathological similarity between these disease 
entities3,4. The most common treatment approach involves 
close follow-up for several years after wide excision. Oral 
cavity BSCC can show local recurrence and enlargement af-
ter conservative resection, as reported by Koutlas et al.5.

In contrast to the treatment available for BSCC (which is 
based on the current therapeutic principles for SCCs), pre-

vious studies have proposed various protocols for CCOC. 
Conservative resection techniques, such as enucleation and 
curettage, have been used until CCOC was reclassified as a 
malignant tumor. After this categorization as a malignancy, 
many surgeons began to perform wide excision in these 
cases. Currently, LN involvement is common (as observed 
in our patient); therefore, neck dissection and surgical resec-
tion with a safety margin are the standard treatment approach 
used for CCOC6,7. 

Fig. 9. Radiographs after 1st operation. 
A. Computed tomography (face) image. 
Ill-defined enhancing lesion at superior 
aspect of mandibular anterior, possibly 
involving both genioglossus muscles. 
B. Facial magnetic resonance image 
showed ill-defined enhancement at both 
genioglossus, hyoglossus muscle and 
diffuse swelling of the anteior aspect 
of mandibulectomy site. C. Abnormally 
increased fluorodeoxyglucose uptake 
was observed in mandibulectomy site.
Jae-Young Yang et al: Sequential treatment from 
mandibulectomy to reconstruction on mandibular oral 
cancer – Case review II: mandibular anterior and the 
floor of the mouth lesion of basaloid squamous cell 
carcinoma and clear cell odontogenic carcinoma. J 
Korean Assoc Oral Maxillofac Surg 2021
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Fig. 10. Surgical procedure of 2nd 
operation. A. Rapid prototype model 
of mandible. B. Segmental mandibu-
lectomy with both supraomohyoid neck 
dissection (SOHND). C. Main mass. D. 
Mandibular reconstruction with fibula 
free flap with reconstruction plate and 
mini plates. Performed with segmental 
mandibulectomy with both SOHND in-
cluded Levels I-III and mandible recon-
struction with left fibula free flap.
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Complete resection is essential for surgical treatment of 
any cancer. It is necessary to confirm the size and depth of 
the tumor and to establish the resection range by choosing a 
positive margin measuring 1 to 1.5 cm after confirmation of 
the diagnosis on CT and MRI. Prior to determining the ex-
tent of resection, the adjacent anatomical structures must be 
evaluated; careful preoperative decision-making is important 
to ensure preservation of these structures.

A radial forearm free flap or an anterolateral thigh flap 
can be useful in reconstruction of the tongue and floor of the 
mouth after resection without involvement of the adjacent 
bone. Accurate surgical treatment planning requires careful 
evaluation of potential mandibular invasion by primary tu-
mors of the oral cavity. The mandible is at risk of invasion in 
patients with primary tumors overlying and adherent to the 
mandible. Advanced tumors of the mandible require marginal 
mandibulectomy or segmental mandibulectomy after con-
firmation using bone scans and CT. Reconstruction using a 
fibula free flap can be considered to restore the continuity of 
the mandible following segmental mandibulectomy8.

Successful mandibular reconstruction is necessary to 
ensure satisfactory postoperative cosmetic outcomes and 
to restore optimal function, including speech and mastica-
tion; therefore, this surgery is a complicated and challenging 
procedure9,10. In this study, we performed immediate recon-
struction using a fibula free flap and a reconstruction plate. 
Currently, it is possible to fabricate the fibula and reconstruc-
tion plate using computer-aided design and computer-aided 
technology. However, in our case, the preoperative rapid 
prototype (RP) model was used as a reconstructive plate after 
cutting the plate to match the size of the bone defect.

The associated easy application, low risk, short surgical 
time, stability, aesthetic satisfaction, and low costs postopera-

tively are some advantages of using pre-bent titanium plates 
in reconstruction. However, non-union, instability, and infec-
tion are known complications in such cases11.

This study highlights the role of simulated surgery using an 
RP model and a referenceable fibular resin model. A free flap 
was designed using measurements that were applied to the 
fabricated fibula resin model. The RP model combined with a 
fibula resin model for simulation was useful to save time and 
could reduce perioperative errors. Moreover, we successfully 
used a pre-bent reconstruction plate and a guided fibula resin 
model to allow immediate reconstruction during conventional 
surgery12.

IV. Conclusion

Treatment options should be considered for malignant tu-
mors of the anterior mandible (including those of the floor 
of the mouth) depending on the extent of bone involvement 
and neck node involvement: (a) segmental mandibulectomy 
or marginal mandibulectomy for resection of mandibular 
lesions using the fibula free flap or anterolateral thigh free 
flap method for surgical defect reconstruction and (b) routine 
neck node dissection to treat tumors of the floor of the mouth 
and the anterior mandible and to remove occult metastatic 
nodes. For simultaneous anterior mandibular and floor of the 
mouth reconstruction using a fibula free flap, recipient ves-
sels (including the superior thyroid and the external jugular 
veins) must be selected after neck dissection on the side of 
the neck contralateral to the leg from which the fibula is har-
vested. For example, recipient vessels of the right side of the 
neck should be matched to the peroneal donor vessels of the 
left fibula free flap due to reverse up-down repositioning of 
the skin pedicle on the left fibular flap to cover the soft tissue 
defect of the floor of the mouth and a right positional change 
of the end of the donor peroneal vessels on the left fibular 
flap to allow for anastomosis of the right neck vessels. 

Mandibular reconstruction using a fibula free flap in pa-
tients with anterior mandibular and floor of the mouth cancer 
can achieve good functional and cosmetic outcomes. Atten-
tion to each step of the oral flap transfer procedure is impor-
tant for achieving successful results; however, reconstruction 
plate pre-plating and RP model templating should be consid-
ered crucial steps that facilitate the procedure and foster satis-
factory outcomes of reconstruction.

Fig. 11. Panoramic radiograph of after surgery. No recurrence 
was observed during reconstruction in favor of the mandible.
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