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Management of incidental pancreatic neuroendocrine tumor: a case report with literature review

BACKGROUND: Pancreatic neuroendocrine tumors (PNETs) are rare and accounting for less than 5% of all pancreatic
neoplasms. Their management depends on dimension of the lesion, main pancreatic duct (MPD) caliber, tumor malig-
nancy features and evolutive potential.
CASE REPORT: Incidental finding of a lesion 1.2 cm wide of the pancreatic body, after contrast enhanced total body CT,
in a 71 years old obese Caucasian male (BMI>25), during follow-up for cutaneous melanoma. The lesion was con-
firmed by MRI and 68-Ga pancreatic scintigraphy. EUS showed a second hypoecogenic and hypovascularized lesion com-
patible with pancreatic tail PNET. After FNB, Ki-67 was below 3%.
DISCUSSION: 68-Gallium PET-CT was the preferred technique for the staging of the neuroendocrine neoplasm, for treat-
ment planning, for the localization of the pancreatic lesion, excluding the presence of unknown extra-pancreatic lesions.
EUS-FNB is indicated in patient with suspicion of PNET, although further investigation is needed to include it as a
routine diagnostic examination.
CONCLUSION: Surgery is mandatory in case of PNETs larger than 2 cm, with MPD dilation, Ki-67>20% and com-
pression symptoms.

KEY WORDS: Case report, Management, Neuro Endocrine Tumor, NET, Pancreatic Neuro Endocrine Tumor, PNET

These tumors are classified as functional or non-func-
tional depending on whether they release peptide hor-
mones that produce specific hormone-related symp-
toms 2. 
In more than half cases PNETs are non-functional, lead-
ing to a late diagnosis, mostly based on a secondary mass
effect or on metastasis suggestive findings 3,4. The spon-
taneous rupture of PNETs is an extremely rare event
cause of acute abdomen 5. 
In some cases diagnosis is incidental during instrumen-
tal exams for other diseases, leading to an increase in
the incidence of PNETs in recent years 6. Diagnosis of
a PNET is based on serologic (hormonal) tests, instru-
mental and histological examinations 7.

Introduction

Pancreatic neuro-endocrine tumors (PNETs) are uncom-
mon neoplasms, accounting for less than 5% of pancre-
atic tumors, with an incidence of 1-1.5 cases/100.000 1.
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Radical resection of mandibular
ameloblastoma and functional
reconstruction with fibula free flap:
literature review and cases
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INTRODUCTION: Ameloblastoma is a borderline bone tumor that origins from the residual epithelium of the teeth germs, the epithelium
of the enamel organ or the epithelium of odontogenic cysts. Ameloblastoma management is challenging owing to the necessity of tumor
radical excision and the functional and aesthetic reconstruction of the surgical defect. The fibula-free flap (FFF) provides a high-quality
and predictable mandibular reconstruction due to the high-caliber vascular pedicle, the bone length that can reconstruct large defects, the
possibility for implants-based prosthetic reconstruction, and the possibility of harvesting a composite flap that can replace the mucosa,
hence protecting the underlying bone reconstruction.
CASE REPORTS: We report adult female and elder male patients, who were addressed to our hospital for mandible swelling and
histopathological results of ameloblastoma. The lesions were treated by segmental mandibulectomy and FFF reconstructions. Os-
teosynthesis plates and screws were enough for the female patient’s reconstruction of the lateral mandible defect and a load-bearing
plate was necessary for the male patient’s reconstruction of the surgical defect that included the anterior part of the mandible. The facial
artery was used in both cases, and the surgeries lasted approximately 8 hours. No recurrence was observed at the follow-up and the
aesthetic function was well re-established.
CONCLUSION: Radical treatment of ameloblastoma is mandatory. The aesthetic function could be properly maintained by FFF. Also,
the FFF reconstruction is a reliable method for head and neck large bone and soft tissue defects, microvascular anastomosis on facial
artery offering a good blood supply of the flap.

KEY WORDS: Ameloblastoma, Fibula-free flap, Maxillofacial reconstruction, Radical treatment

Introduction
Epidemiology
Ameloblastoma is a borderline bone tumor with locally
aggressive behavior and a high propensity for recurrence
and sporadic metastases, especially after de-differentiation
into carcinoma 1−3. The prevalence of head and neck
ameloblastoma is approximately 1% of the jaws’ cysts and
tumors and 10% of the dental origin tumors. Even if it
is considered a rare tumor of the head and neck region, it
is the most common odontogenic tumor. The incidence is
0.92 per million persons-years, with a worldwide peak inci-
dence in the third decade and a slightly increased age in the
European and North American populations (fifth and sixth
decades). Ameloblastoma affects almost equally males and
females (male to female ratio 1.14:1) and men have a max-
imum incidence in the middle of the third decade. The fe-
males are predominantly affected in the European continent
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and the men in North America 1.
The mandible is prone to develop ameloblastoma tumors
(80%) compared with the maxilla, with a posterior predilec-
tion site in the regions of the third molar and ascendent ra-
mus (84.7% in European patients) 1.

Histopathological Features

Ameloblastoma origins from the odontogenic epithelium,
more exactly from the remnant of tooth-forming structures,
such as dental lamina (Serres remnants) or enamel organ,
from the lining of dentigerous cysts or basal layer of the
oral mucosa 1.
Based on macroscopic tumor architecture, four types of
ameloblastoma are described. The multicystic or solid vari-
ant is the most frequent worldwide type (67.7%), followed
by the unicystic variant (26.6%). Desmoplastic and periph-
eral ameloblastoma present amuch lower incidence of 3.6%
and 1.0%, respectively 1. The local aggressiveness of the
ameloblastoma is related to macroscopic features. Multi-
cystic variant infiltrates through the medullary spaces and
develop multiple cyst-like lesions and presents the most ag-
gressive local pattern. Unicystic and desmoplastic lesions
are less aggressive than the multicystic variant. The uni-
cystic variant of ameloblastoma appears as a cyst-like tu-
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mor on imaging. There are two histopathological subtypes
of unicystic lesions, the luminal and the mural type. The
desmoplastic variant is characterized by an extensive stro-
mal collagenization that limits the tumor cells to infiltrate
the bone compared with the multicystic one that presents
islands of ameloblast cells that invade the medullary as a
digitiform extension. The peripheral variant presents the
lowest aggressive pattern because it develops exclusively
in the oral mucosa (extraosseous) 4,5.
Based on microscopic tumor architecture, six histopatho-
logical variants can be identified solely or mixed. Follic-
ular (24.8%) and plexiform variants (24.7%) are the most
frequent ones. Also, the mixed subtype is relatively com-
mon (10.4%). Contrary, acanthomatous (5.7%), granular
cell (2.5%) and basal cell (0.4%) variants are rare 1. The
follicular type presents islands of odontogenic epithelium
in fibrous connective tissue, peripheral palisading arrange-
ment, and central cells resembling stellate reticulum. The
plexiform type usually shows cords of anastomosing odon-
togenic epithelial cells, basal cells arranged in a peripheral
palisading pattern, and reverse polarity rarely. The stroma
of the plexiform ameloblastoma is thin and often associ-
ated with cyst-like degeneration. The acanthomatous pat-
tern illustrates different levels of keratinization of the stel-
late reticulum resembling cells and squamous metaplasia 6.
The follicular and plexiform variants are more aggressive
and present higher rates of local recurrence compared with
the other variants 7.

Diagnosis

Ameloblastoma is clinically observed as a non-tender bone
enlargement with intact mucosa, usually seen after an
asymptomatic period of intra-bony development. The
growth rate of the tumor is approximately 80% increase per
year 8. Accordingly, many patients are diagnosed after 9
years since the tumor has started to grow. The delay in see-
ing a doctor may be due to non-compliance to regular den-
tal appointments, ignorance of the swelling, fear of surgery,
and economic reasons 8.
The diagnostic process requires both radiological examina-
tions and incisional biopsy. Orthopantomogram (OPG) is
the first line of radiological examination that raise the suspi-
cion of ameloblastoma, mandatory followed by a Computed
Tomography (CT) or Cone-Beam CT (CBCT) to assess the
tumor invasion 9.
The ameloblastoma tumor replaces the bone structure while
growing and it appears as a radiolucent lesion with well-
defined and scalloped borders. The radiological features of
images rely on the tumor architecture. Unicystic ameloblas-
toma is seen as a well-defined, round, unilocular radiolu-
cency, sometimes associated with a corticated peripheral
bone. The cortical bone can be ballooned, and the adja-
cent teeth can be displaced. Multicystic ameloblastoma
presents as a multilocular radiolucency with a polycyclic,
well-defined contour (honeycomb of soup balloons), some-

times associated with a tooth. Desmoplastic ameloblastoma
presents intricate aspects on radiographs. The images of the
desmoplastic lesions can appear as a well-defined irregu-
lar multilocular radiolucency, a massive radiolucent honey-
comb osteolytic lesion, or a mixed radiopaque-radiolucent
lesion with an ill-defined border comparable to fibro-
osseous lesions. Peripheral ameloblastoma rarely produces
a radiological mark on the underlying bone, being clinically
seen as a dome-shaped tumor adjacent to a tooth 10.
The radiological diagnosis is sometimes difficult to estab-
lish owing to the similar design to other radiolucent le-
sions, such as large dentigerous cyst, odontogenic kerato-
cyst, myxoma and aneurismal bone cyst 11,12. The final di-
agnosis is established by the histopathological examination
based on biopsy samples.

Treatment

The ameloblastoma treatment is challenging due to the im-
peratives of tumor-free surgical margins and functional and
aesthetical results of the reconstructed defect 13.
The surgical treatment of ameloblastoma can be divided
into conservative (enucleation or curettage) and radical
(marginal or segmental resection). The treatment decision
is based on the histopathological type, the tumor dimension,
the tumor aggressiveness, the risk of recurrence and the pa-
tient’s age 8.
The conservative approach refers to enucleation associated
with adjacent ostectomy or local adjuvant treatment. For
example, unicystic tumors of young adults or peripheral
ameloblastoma can benefit from enucleation because it re-
duces the morbidity of the resection site and will not inter-
fere with the quality of life 14−16. Moreover, to improve
the surgical free margins, the conservative treatment asso-
ciates local cryotherapy, electrocautery, or application of
cauterizing agents, such as Carnoy’s solution (60% ethanol,
30% chloroform, 10% glacial acetic acid, and 1 gram of fer-
ric chloride) 8. Enucleation treatment in conjunction with
Carnoy’s application decreases the risk of recurrence in uni-
cystic ameloblastoma compared with enucleation alone 17.
Contrary, the radical approach is recommended in the
case of aggressive or extensive tumors, especially if the
mandibular canal is affected. Aggressive variants of
ameloblastoma can be expanded into cancellous bone 4.5
mm or more beyond the radiological borders of the tumor
8. Enucleation or curettage treatment in these cases is insuf-
ficient to obtain free surgical margins 18. Hence, the goal to
achieve negative margins in such tumors is established by
removing 1 to 2 cm of radiologically and clinically healthy-
apparent bone from the macroscopic boundaries of the tu-
mors, either by segmental or marginal resection 13. The
usage of intraoperative x-rays helps to confirm the tumor-
free resection margins. Multicystic variants or follicular
and plexiform forms are examples that need radical resec-
tion due to increased rates of recurrence 19,20. Moreover, in
ameloblastic carcinoma, 2 to 3 cm of healthy bone margins
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resection is advised 21.
The postoperative defect resulting from radical treatment by
mandibular resection induces masticatory dysfunction and
aesthetics and social integration issues. Therefore, there is
a need for proper bone reconstruction. Large defects that
can result after wide excisions are reconstructed by vascu-
lar bone flaps or non-vascular bone grafts, depending on the
volume of the bone gap. However, the most important as-
pect is to perform the reconstruction in the same sitting with
the resection to improve functional, esthetical, and psycho-
logical rehabilitation, as well as to reduce the surgical stress
of the patients and the cost of a second surgery. The bone
required for reconstruction can be harvested from the iliac
crest, scapula, rib, and fibula 22.
The non-vascularized bone graft acts as a scaffold for os-
teoblast migration and deposition of a new bone on a rigid
framework. Hence, the graft will suffer a significant remod-
eling. The non-vascularized bone graft offers a bulky bone
reconstruction for dental implants placement and good con-
tour, and it is associated with shorter hospitalization com-
pared with vascularized bone flaps. Unfortunately, an im-
portant volume of the graft will be lost during the healing
and remodeling processes. Non-vascularized bone grafts
are advisable to be used when the defect is smaller than 5
cm in length and a sufficient remnant soft tissue to cover
the graft 8. However, different authors indicate the suc-
cess of longer non-vascularized bone (>7 cm) graft in bone
reconstruction if the high aseptic technique and rigid graft
immobilization are respected. In these cases, Braimah et
al. indicate that more than 80% of grafts survived and the
patients healed well 22.
Vascularized bone flaps are used in large defects, and where
there is not enough soft tissue to cover the bone graft. Ow-
ing to the intrinsic vasculature, the bone vascularized flap
can reconstruct the entire alveolus and can be transferred to
the defect as a composite flap. The healing process is dif-
ferent from the non-vascularized bone graft, keeping vital
all the cells of the flap. However, the technique is complex
and time-consuming 8.
The fibula-free flap is commonly used in large bone defects
owing to the good bone supply, possibility of harvesting a
composite flap, good bone perfusion based on medullary
and periosteal vascular supply, the long vascular pedicle,
and the predictability of the flap survival due tomicrovascu-
lar anastomosis that relies on large caliber peroneal vessels
13. Disadvantages of fibula flap are represented by the dis-
crepancy between the height of the remaining mandible and
the width of the fibula, as well as the difficulty to place den-
tal implants in a bone with reduced vertical dimension 23.
To overcome these shortcomings, the double barrel tech-
nique can be used, offering a good height of the alveolar
crest, hence a better crown-to-root ratio for implant treat-
ment. Moreover, the folded fibula flap is the first choice
in the reconstruction of mandibular defects, especially for
the middle part of the mandible defects, providing a good

foundation for future implants. In contrast to the single
barrel technique, the folded flap provides a better outcome
regarding bone height and vertical distance to the occlusal
plane 24. Also, good quality of soft tissue that replaces the
mucosa defect will produce a better outcome in mastica-
tion, aesthetics, patient confidence, and less inflammation
around the implants 25.

Case Series
First Case Report

A 39-year-old female patient, without any associated
pathology, presented to the Oral and Maxillofacial Depart-
ment of Cluj-Napoca County Hospital for left mandibular
region swelling. The patient described that the lesion was
observed in the lower vestibule 2 months prior to the med-
ical consultation and the patient started to feel a local mild
pain while the bone expanded.
At the clinical examination, the patient presented facial
asymmetry and a painless and hard tumor that ballooned
the mandible cortical bone from tooth 35 to the angle of the
mandible (Fig. 1).

Fig. 1: Extraoral clinical view.

ACBCT scan was performed, illustrating a hypodense mul-
tilocular lesion with well-defined contour, extended from
the apical region of 3.5 to the angle of mandible, measur-
ing 40 x 35 x 37 mm in dimension. The tumor expanded
the basilar margin of the mandible, the buccal and lingual
plates and displaced the mandibular canal anterolaterally.
The roots of teeth 3.6 and 3.7 were resorbed by the tumor,
as well as part of the cortical bones (Fig. 2). The blood test
results indicated high platelet distribution and low levels of
eosinophils.
The patient was prepared for an incisional biopsy. The
tumor fragments were sent for histopathological examina-
tion. The histopathological examination described islands
of medium dimension cylindrical tumor cells with hyper-



4 Ann Ital Chir - 2023, 12 - December 20 - Online Epub

C.I. Faur, et al.

Fig. 2: Preoperative CBCT imaging illustrating large radiolucent
bone lesion of left mandible: A) OPG view; B) Axial view; C)
Cross-section view.

chromic nucleus and clear cytoplasm associated with cys-
tic and squamous de-differentiation. Palisaded nuclei were
observed at the periphery and the cells were surrounded by
a fibrous stroma. Immunohistochemical examination illus-
trated positive CK5/6marker, low positive CD56 signal and
negative stains of Ck7 and CK18. The proliferation index
based on ki67 was 1%. Also, necrotic bone was observed
adjacent to the tumor. Accordingly, the final diagnosis was
follicular ameloblastoma (Fig. 3). Radical treatment was
chosen, with composite fibula-free flap reconstruction in
the same sitting.

Fig. 3: Histopathological examination of the tumor fragments in-
dicating ameloblastoma.

The surgical resection extended from the anterior border of
the mental foramen to the superior level of the lingula. At
the time of resection, a second team harvested the fibula
from the right leg. The fibula was designed according to the
defect before the pedicle was cut. The vascular pedicle was
anastomosed to the facial artery and anterior jugular vein
(Fig. 4). The fibula bone was fixed into the surgical de-
fect with 4 osteosynthesis plates (2 straight four-holes plates
and 2 angled five-holes plates) and 2.0 diameter screws (2.0
Universal Mandible Fracture Module, Stryker, USA), and
the skin was sutured intraorally. A temporary tracheostomy
was performed. The surgery lasted 8 hours.
The fibula flap healed well, without any sign of postopera-
tive complications. The tracheostomy was closed after 10
days. Histopathological examination of the specimen con-
firmed the biopsy diagnosis.
A follow-up program was scheduled by CBCT examina-
tion, twice annually for the first five years and annually after
that, for 20 years. The patient did not present any recurrence
at 3-year follow-up (Fig. 5 and Fig. 6).

Second Case Report
A 74-year-old male patient was referred to the Oral and
Maxillofacial Department of Cluj-Napoca County Hospi-
tal after a routine dental examination performed at a pri-
vate dental practice. The patient presented left mandibular
swelling and local discomfort (Fig. 7). The patient was
known with high blood pressure, class I obesity and well-
controlled type II diabetes mellitus treated by antihyperten-
sive and oral antidiabetic medications. Blood tests revealed
high levels of gamma-glutamyl transferase and blood glu-
cose and low levels of Sodium, Potassium and eosinophils.
The buco-maxillo-facial CT with contrast enhancement il-
lustrated an osteolytic multilocular lesion located in the left
mandible, with both cystic and tissular aspects, measuring
45/22/30 mm in dimension. The tumor ballooned and re-
sorbed the mandible cortical bone plates (Fig. 8).
The patient was prepared for an incisional biopsy, and tu-
mor fragments were sent for histopathological examination.
The histopathological examination revealed cell prolifer-
ation with plexiform architecture, column and cubic cells
with hyperchromic nucleus and inverted polarization re-
garding the basal membrane. Multiple enlarged areas of
squamous metaplasia were identified. Accordingly, the es-
tablished diagnosis by histopathological examination was
plexiform and acanthotic ameloblastoma (Fig. 9).
We decide to tread the patient by radical resection of the af-
fected mandible with 2 cm clinical tumor-free margins and
to reconstruct the defect by a composite fibula-free flap in
the same sitting. Due to the pandemic situation at the time
of treatment appointment, the surgical time was postponed
for 4 months.
Bone resection and free fibula flap were performed by two
different operating teams. The free flap was adjusted ac-
cording to the preoperative plan at the donor site before the
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Fig. 4: Intraoperative images: A) Radical mandibular resection
with 2 cm of tumor free margins; B) Peroneal vessels anastomosis
to the cervical vessels; C) Fibula inserted into the surgical defect
and osteosynthesis using multiple plates and screws.

vascular peroneal pedicle was detached. The load-bearing
plate was stabilized with 2.3 diameter screws (2.3 Univer-
sal Mandible Reconstruction Module, Stryker, USA) at the
remnant fragments of the mandible and the peroneal vessels
were anastomosed to the facial artery and tiro-lingo-facial
branch of the internal jugular vein (Fig. 10). Two suction
drains were placed on the neck and the cutaneous island
based onmusculocutaneous perforators was sutured into the
mucosa defect. A temporary tracheostomy was performed
to protect the upper airways and to control the oxygenation

Fig. 5: OPG view at 3 years follow-up indicating no sign of re-
currence and good healing of the flap.

of the flap. The surgery lasted 8 hours and 30 minutes.
The patient recovered well after surgery, the vascularized
fibula-free flap had proper healing and the patient was dis-
charged 10 days after the surgery, with no signs of lo-
cal postoperative 17 complications (Fig. 11). However,
the partial-thickness skin graft that was fixed at the fibula-
donor site had total necrosis and the wound healed after 3
months of debridement Vaseline gauze dressing application
(Fig. 12). The final HP examination of the specimen con-
firmed the initial HP diagnosis and free surgical margins
were achieved.
A follow-up program was scheduled by CBCT examina-
tion, twice annually for the first five years and then annu-
ally for 20 years. The patient was free of recurrence at the
first follow-up appointment (Fig. 13).

Discussion
The aforementioned tumors had the specific clinical and ra-
diological features of ameloblastoma, appearing as large,
soup balloons designed, radiolucent images with scalloped
margins, associating expansion of the cortical mandibular
bone. Moreover, both patients had partial resorption of the
cortical bony plate. The tumors displaced the mandibu-
lar canal, and the roots of the teeth were included into the
tumors, similar to the ameloblastoma characteristics de-
scribed in the literature 10.
Despite the evident features of ameloblastoma, the final
diagnosis requires a biopsy. Each case had an incisional
biopsy before ablative and reconstructive surgery. Some
research suggested that ameloblastoma produces bioactive
factors that can be used as a diagnosticmarker or as amolec-
ular target for drug therapy 26. Calreticulin is a protein
produced by ameloblastoma that can be used as an adjunct
diagnostic tool. Also, this specific immunohistochemical
marker can differentiate ameloblastoma from keratocystic
odontogenic tumor 27. Matrix metalloproteinase (MMP)
and Receptor activator of nuclear factor kappa-β ligand
(RANKL) are also bioactive factors present in ameloblas-
toma tumors that provide a favorable environment for tu-
mor growth by increasing bone resorption and tumor exten-
sion. The innovative treatment of molecular targeted ther-
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Fig. 6: Postoperative clinical view. A) Intraoral view. B) Extraoral view.

Fig. 7: Preoperative clinical images; A) and B) Extraoral images; C) Intraoral image.

apy with mutant BRAF inhibitors showed important thera-
peutical results that have the potential of reducing the func-
tional and cosmetic deficiency of the patient after radical
surgery 26. At the time of diagnosis, we were not able to use

these markers. However, they may be useful in the diagno-
sis of ameloblastoma and further in non-surgical treatment.
Moreover, large tumors, as presented in our case, can as-
sociate early and late complications. Early complications
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Fig. 8: Preoperative CT imaging illustrating large radiolucent bone lesion of the left mandible: A) Coronal view; B) Axial view; C)
Sagittal view.

Fig. 9: Histopathological examination of the tumor fragments
suggests ameloblastoma.

include hypoproteinemia associated with the protein diffu-
sion through the cyst wall, secondary generalized edema,
and secondary anemia due to chronic bleeding from tu-
mor ulceration. Later, trismus and the intraoral bulk of
a large tumor will interfere with food intake and speech,
and the patients may present upper airway obstruction.
These health problems significantly improve after treatment
8. In our cases, the patients presented mild complications
seen in blood test results that showed changes in levels of
platelet, gamma-glutamyl transferase, blood glucose, lev-
els of Sodium, Potassium, and eosinophils. Also, our pa-
tients complained about mild pain on the tumor site, prob-
ably due to the compression of the tumor on the inferior
alveolar nerve.

Both of our case cases presented the most aggressive vari-
ant of ameloblastoma, multicystic ones with follicular and
plexiform histopathological differentiation. These tumor
variants penetrate the cortical plates of the bone and invade
the overlaying periosteum, that causes tumor expansion be-
yond the radiological and clinical margins and into the soft
tissues 28. Hence, due to the high risk of recurrence, radi-

cal treatment was chosen, and a wide excision was planned
preoperatively.
The recurrence rate of ameloblastoma after large bone re-
section, such as in our cases is approximately 13% in the
literature, compared with conservative treatment that has
a relapse of approximately 60% 17. Suboptimal treatment
may be due to incorrect diagnosis or technical challenges.
Moreover, older age and malignant transformation present
poor outcomes 8,28. Some reports indicate an adjuvant ther-
apy by using I125 brachytherapy, with high doses of radia-
tion 110 Gy, that may reduce the risk of recurrence in case
of suboptimal treatment or aggressive variants 28,29. How-
ever, in our free surgical margins cases no further treat-
ment was necessary. Ameloblastoma relapse mostly in the
first five years after treatment (69.6%) with special consid-
eration for the mandible site 30. Regarding the conserva-
tive treatment, recurrent ameloblastoma can develop ear-
lier, Singh et al. reported 9 relapsed cases in three years of
follow-up after ameloblastoma enucleation, in patients with
a mean age of 35 years old 31. However, the time of relapse
can be much longer in some cases, up to 20 years, with rad-
ical resection being a significant factor for a low recurrence
rate of ameloblastoma 31,32. For example, Beecher et al. in-
dicated an interesting case of recurrent ameloblastoma at 23
years after radical resection and fibula-free flap reconstruc-
tion 34. The three-dimensional examination is best suited
for follow-up, due to the capacity of identifying tumor re-
lapse from early stages. Our patients’ follow-up program
was set up twice annually in the first five years and annu-
ally after that, by CBCT examination, due to the high risk of
recurrence related to the aggressive histopathological type.
We used fibula-free composite flap for the reconstruction of
the defects in both patients. Advancements in surgical tech-
niques made possible the improvement of the vascularized
fibula bone graft and its usage in the reconstruction of jaw
defects. This flap is optimal for bone and soft-tissue defect
reconstructions due to the high quantity of available bone
and the composite reconstruction possibility. Also, a vascu-
larized fibula flap is a predictable flap due to large and con-
stant vessels that support the bone and the adjacent soft tis-
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Fig. 10: Intraoperative images: A) Large bone tumor with buccal
plate erosion; B) Fibula-free composite flap harvesting and con-
formation using a load-bearing plate (the instrument indicates the
peroneal vascular pedicle); C) Fibula inserted into the surgical de-
fect and fixed with screws.

sue. For example, Adeel et al. used free vascularized fibula
in 11 of the 15 cases of mandibular ameloblastoma and lost
none of them 13. The fibula-free flap can be used even in re-
current ameloblastoma that was previously radically treated
and reconstructed with a vascularized bone flap 31,34. We
used the one-barrel technique due to the discrepancy be-
tween the high of a double-barrel fibula and the height of
the remnant mandible in the reported patients. Also, in

our cases, we need to reconstruct the lateral mandible, not
the anterior part where the double barrel technique is best
suited 24,35. Moreover, we used a load-bearing plate in one
case and multiple osteosynthesis plates in the other case.
This choice was based on the region of the defect and the
anatomical design of the fibula. However, both techniques
had good healing of the flap. Similarly, Srivastava et al.
used multiple plates for fibula-free flap osteosynthesis, that
were removed before implant placement 36.
The immediate reconstruction of segmental mandibular re-
section is essential, restoring the continuity of the bone that
offers support for the lower third of the face and the muscle
attachments, even in large bony defects. The fibula flap is
indicated as the workhorse for mandibular reconstruction in
a systematic over 25 years of Brown et al. 37. The very good
periosteal blood supply of the fibula permits a well bone
contouring and dental rehabilitation by implants. However,
the bone volume and the skin flap of the fibula-free flap are
more generous and can be used in larger defects, including
more than one mandibular part 25. Also, due to the vas-
cularized bone, the union between the graft and the rem-
nant bone fragments of the mandible appears very soon (4
to 6 weeks) and the resorption and remodeling process is
less important compared with non-vascularized bone graft
38. Kalwagadda et al. reported less rate of complications
in fibula-free flap (3.5%) compared with the 28% compli-
cation rate in free grafts and 18% in reconstruction plates
used for mandibular resection management 39.
Moreover, the surgery can be performed by two different
teams, a resection team and a harvesting team, hence re-
ducing the time of general anesthesia 35. The time required
by the surgery to be performed, in the case of free fibula
reconstruction, was 9 hours and a half and in the case of
the non-vascularized bone graft or plating was 3 hours and
three-quarters in Adeel el al. paper 13. In our reports, the
surgery lasted shorter, approximately 8 hours.
The fibula-free flap is the golden standard reconstruction
for large mandibular resection after tumor excisions in our
hospital. We have used free-fibula flap in 24 cases in the
last 8 years, 4 benign tumors and 20 malign tumors or os-
teoradionecrosis, with patients’ age ranging from 16 to 74
years old (unpublished data). Also, until now, we did not
lose any fibula-free flap reconstruction, but we had local
complications, such as plate-associated osteitis (4 cases) or
oral wound dehiscence (2 cases). All patients were conser-
vatively treated by debridement (5 cases), except one cancer
patient treated before by radiotherapy that associated plate
exposure and required removal of the load-bearing plate (1
case). Also, we had skin graft necrosis on the fibula-donor
site (2 cases) that required debridement and healing by sec-
ondary intention.
The facial artery is a good recipient vessel for the vascu-
larized flaps of maxillofacial reconstruction. The vascular-
ized fibula pedicle is well suited for anastomosis with this
vessel 40,41. Also, the anastomosis of the fibula can be per-
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Fig. 11: Postoperative clinical images; A) and B) Extraoral images; C) Intraoral image.

formed in a retrograde way if the fibula matches the defect
in the opposite direction 42. We performed arterial anas-
tomosis to the facial artery and venous anastomosis to the
tiro-lingo-facial venous trunk and the anterior jugular vein
in an anterograde fashion. For the anastomosis procedure
we used 4.5X magnification loupes (ZEISS EyeMag Pro S,
Carl Zeiss Meditec, Germany).
An important particularity of our second case was the delay
of the treatment by 4 months due to the pandemic situation.
Patients with benign tumors and reconstructive surgeries
were not a primary target of treatment during the COVID-
19 epidemic period 43.

Conclusion
We conclude that radical resection of large ameloblastoma,
especially of those who present aggressive histopathologi-

cal variants, is the best treatment choice to reduce the risk
of recurrence. The fibula-free composite flap is a reliable
method for the reconstruction of large mandibular defects
resulting from the radical excision of ameloblastoma tu-
mors. Patients need to respect the follow-up program for
a long period of time after surgery.

Summary
L’ameloblastoma è un tumore osseo borderline che orig-
ina dall’epitelio residuo dei germi dei denti, dall’epitelio
dell’organo dello smalto o dall’epitelio delle cisti odonto-
gene. Il comportamento aggressivo dell’ameloblastoma,
soprattutto delle varianti multicistiche o delle forme fol-
licolari e plessiformi, rende la gestione impegnativa per
la necessità dell’escissione radicale del tumore e della ri-
costruzione funzionale ed estetica del difetto chirurgico.
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Fig. 12: The fibula donor site with the partial-thickness skin graft necrosis.

Fig. 13: OPG view at 6 months postoperative with good healing of the fibula-free flap.

Il Lembo libero di fibula (FFF) fornisce una ricostruzione
mandibolare predicibile e di alta qualità grazie al peduncolo
vascolare di alto calibro, alla lunghezza dell’osso che può
ricostruire grandi difetti, alla possibilità di ricostruzione
protesica basata su impianti e alla possibilità di prelevare
un lembo composito in grado di sostituire la mucosa, pro-
teggendo così la sottostante ricostruzione ossea.

Segnaliamo pazienti adulti femmine e maschi anziani, che
sono stati indirizzati al nostro ospedale per tumefazione
mandibolare ed esiti istopatologici di ameloblastoma. Le
lesioni sono state trattate mediante mandibulectomia seg-
mentale e ricostruzioni FFF. Le placche e le viti di osteosin-

tesi sono state sufficienti per la paziente di sesso femminile
per la ricostruzione del difetto mandibolare laterale ed è
stata necessaria una placca portante per il paziente di sesso
maschile per la ricostruzione del difetto chirurgico che com-
prendeva la parte anteriore della mandibola. In entrambi i
casi è stata utilizzata l’arteria facciale e gli interventi sono
durati circa 8 ore. Nessuna recidiva è stata osservata al
follow-up e la funzione estetica è stata ben ristabilita.

Concludiamo che il trattamento radicale
dell’ameloblastoma è obbligatorio. La funzione estet-
ica potrebbe essere adeguatamente mantenuta da FFF.
Inoltre, la ricostruzione FFF è un metodo affidabile per
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grandi difetti ossei e dei tessuti molli della testa e del collo,
anastomosi microvascolari sull’arteria facciale che offre
un buon apporto di sangue del lembo.
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