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Abstract

Extensive resection of a giant ameloblastoma tumor results in a large defect in both bone and skin tissues that poses a major challenge in
their reconstruction. AnOsteocutaneous fibular free flap may be suitable for reconstruction of these complex defects. We describe two cases
of reconstruction of complex maxillofacial osteocutaneous defects using an osteocutaneous fibular free flap. Postoperatively, the survived free
flaps showed good aesthetic results. Hence, an osteocutaneous fibular free flap may be an appropriate choice to reconstruct large and complex

multi-component maxillofacial defects.
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Introduction

Ameloblastoma of the jaws is a benign odontogenic lesion, com-
monly encountered in the maxillofacial area, in which the mandible
is more frequently involved than the maxilla. It is locally invasive
with complex clinical and radiographic presentation. Ameloblas-
toma is a slow-growing, silent, and painless tumor with marginal
influences on functions, which is sometimes incidentally detected
during regular dental check-up [1,2]. Nonetheless, patients who
present late to hospital may have giant tumors that cause unaes-
thetic deformity of the face, and affect other functions, i.e. eating,
mastication, deglutition, and speech. Radical tumor resection leaves
large and multi-component defects involving skin, bone or mucosa,
making facial reconstruction a challenging task. Here, we present
our experience with 2 cases of giant maxillofacial ameloblastoma.
The resulting large facial defects after removal of the entire tumors
were successfully reconstructed using an osteocutaneous fibular
free flap.

Case No. 1

A 67-year-old male patient who was diagnosed of maxillofa-
cial ameloblastoma 40 years ago. He presented with the deformed
right cheek, mandible and mental region, loss of teeth from num

ber 48 to 34, complete loss of masticatory function, and difficulty
in mandibular movement. The tumor was hard, solid and immobile.
The covering skin was thin and overstretched. Numerous ulcerous
lesions were found in the oral mucosa surrounding the tumor. CT
scan showed the tumor expanding from the right condyle to the
left mandibular body, with deformity of the mandibular bone. The
surgical plan included complete resection of the tumor, part of the
skin and damaged oral mucosa, which was followed by immediate
reconstruction using an osteocutaneous fibular free flap.

The surgery was completed with the tumor and the involved
part of the mandible from the right condyle to tooth number 35
resected. The size of the mucosal gap was 5x11cm. The resected
tumor size was 19x12x13 cm. We used an osteocutaneous fibular
free flap to reconstruct the defect of the lower face. The cutaneous
flap was used to cover the mucosal defect while the osseous flap
was divided into five segments; one segment for the right ramus,
two for the right body, one for the mental region, and one for the
left body of the mandibular bone. The segments were shaped to the
mandibular angles and affixed by a reconstruction plate to restore
the mandibular border. The peroneal arteries and veins of the flap
were anastomosed to the facial artery and external jugular vein by
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end-to-end anastomoses, using 10-0 nylon sutures. The osteocu-
taneous fibular flap covers the intraoral mucosal defect as well.
The donor site was primarily closed. The operation lasted 6 hours.

promise. The patient was discharged from hospital after 11 days of
treatment. After 2-year follow-up, there was no recurrence of the
tumor, the face was symmetrical (Figure 1).

Postoperatively, the reshaped flap survived without vascular com-
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Figure 1: Case No. 1, Before and After Tumor Resection and Facial Reconstruction.

A: Preoperative Images of a Giant Tumor Causing Distortion of the Maxillofacial Area. B: Preoperative CT Scan With 3d
Reconstruction of The Tumor. C: Postoperative Images Showing Aesthetic Restoration of the Face. D: Postoperative CT scan
with 3D Reconstruction of the Face After Tumor Removal and Reconstruction of the Bones.
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Case No. 2

A 48 years old male patient who was found to have a maxillofa-
cial ameloblastoma 30 years ago. The patient presented with severe
deformity of the mid and lower face, being considered inoperable
by many hospitals nationwide. The hard, solid and immobile tumor
invaded and deformed the nose, blocked the right nostril complete-
ly with losses of the right maxillary teeth and masticatory function.
The skin on the tumor was in normal condition but multiple hemor-
rhagic ulcers were found in the oral mucosa surrounding the tumor.
CT scans confirmed the invasion of the tumor to the entire max-
illary bone and the right palate, invading and damaging the nasal
septum. The size of the resected tumor was 10x12x12cm. The de-
fects for reconstruction included maxillary bones, nasal, palate and
buccal mucosa. An osteomusculocutaneous fibula flap was selected
that consisted of an 14cm long osseous flap harvested along with a
cutaneous flap and part of the soleus muscle.

The osseous flap was divided into 2 segments to reconstruct
the alveolar bone and the frontal pivot of the maxillary bone. The
osteocutaneous fibular flap was set intraorally to cover the oral
mucosa and palate, while the soleus muscle was inserted into the
maxillary sinus position. The facial skin flap around the tumor was
transferred to reconstruct the left nasal mucosa. We anastomosed
the peroneal vascular bundles to the superficial temporal artery
and vein using end-to-end anastomoses. The donor site of the oste-
ocutaneous fibular flap was covered with skin grafts. The operation
lasted 7 hours.Postoperatively, the reconstructive flap survived en-
tirely. The surgical site in the nasal septum had delayed union that
required daily dressing and delayed wound closure. The patient
was discharged from hospital after 23 days of treatment. There was
no recurrence after 3-year follow-up. The patient was satisfied with
the facial shape. The eating, breathing functions and other activities
were improved (Figures 2 & 3).
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Figure 2: Case No.2, Pre- and Intraoperative Images.
A, B: Preoperative images of the Tumor. C: The Tumor after Removal. D: Design of an Osteocurtaneous Fibula Free Flap for
Reconstruction of the Facial Defects after Tumor Removal.
J
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Figure 3: Case No.2, Intra- and Postoperative Images.

A: Skin Graft Donor Site Flap. B: Osteomusculocurtaneous
Fibula Free Flap. C: 10 days Postoperative. D 2 years
Postoperative.
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Discussion

Although ameloblastoma is one of the most common tumors
of the maxillofacial area, a giant ameloblastoma tumor is rare and
generally seen in underdeveloped countries and regions [3,4]. Both
patients in our report were from rural areas with less education.
Their first visits to hospital with substantially grown tumors were
at least 30 years ago when surgeons did not have reconstructive
alternatives to restore the face in case of resecting the tumors, thus
they were refused surgery. For example, microsurgical surgery has
become popular in Vietnam since 1990 [5]. Recently, reconstruc-
tion of large maxilllofacial osseous defects using iliac bone flaps,
fibular free flaps has become a main technique to reconstruct max-
illlofacial osseous defects larger than 5cm, with or without soft tis-
sue defects.For giant ameloblastoma tumors, radical resection to
prevent recurrence poses a great challenge to surgeons, as the true
tumor border is always beyond the macroscopic and radiographic
boundaries of the lesion [6].

Thus, we always include the bone tissue 1-2cm beyond the mac-
roscopic tumor margin to ensure clearance from microscopic infil-
tration. All involved teeth must be extracted to avoid small tumor
islands which may exist within the periodontal ligament.This ex-
tensive resection of giant ameloblastoma tumors leave gigantic de-
fects to be reconstructed, which again present another significant
challenge. Reconstruction with a fibular free flap could be the best
scenario due to its distinct advantages compared to other osseous
free flaps such as an iliac flap and scapular flap.In 1975, Taylor et
al. reported using the first fibular free flap for a patient with a long
bone defect in the extremities [7]. In 1989, Hidalgo reported the
application of a fibular free flap in reconstruction of mandibular
bone defects [8]. Wei, Schu and Yoshimura’s reports confirmed the
reliability of a cutaneous flap when harvested along with the fibular
osseous flap [9-11].

Fibular osteocutaneous flap have been a suitable choice for
complex osteocutaneous lesions.The fibular osseous flap has some
advantages:
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a) Itincludes a significant amount of bone tissue,

b) It could be divided into multiple segments to fit various
shapes of lesions without affecting its blood supply,

c)  The flap can be harvested in an osteocutaneous or osteo-
musculocutaneous fashion according to each complex defect.
Currently, a fibular free flap is still the first choice in reconstruc-
tion of large mandibular bone defects. This flap is also widely
preferred by surgeons for restoration of maxillary defects [12].
Along with a reconstructed bone frame, the both patient’s faces
have been restored to virtually normal.

Conclusion

Radical removal of a giant ameloblastoma tumor and subse-
quent reconstruction of the resulting defects are major challeng-
es. Experiences with the two cases show that one-phase strategy
combining extensive resection of the tumor and immediate recon-
struction of the defects using a fibular osteocutaneous free flap has
yielded favorable outcomes with complete removal of the tumor,
aesthetic restoration, functional improvement and better quality of
life.
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