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Abstract

Ameloblastoma is the most common benign odontogenic tumor of epithelial origin. It exhibits a locally
aggressive behaviour and high recurrence rate with multitude of factors involving in its molecular
pathogenesis. It is generally asymptomatic and has a gradual growth pattern with little indication of swelling,
it is commonly missed in the early stages. However, despite its benign origin, ameloblastoma is a locally
aggressive tumour with potential malignant change. Therefore, the tumour should be removed completely
to avoid recurrence and potential malignant transformation, with or without border preservation.

1. INTRODUCTION

Ameloblastoma is a benign tumour that arises in the mandible and upper jaw from
epithelial cellular elements and dental tissues. Because ameloblastoma is generally
asymptomatic and has a gradual growth pattern with little indication of swelling, it is
commonly missed in the early stages. However, despite its benign origin, ameloblastoma
is a locally aggressive tumour with potential malignant change. Therefore, the tumour
should be removed completely to avoid recurrence and potential malignant
transformation, with or without border preservation. The mandible is an integral part of
the human facial look and plays an essential role in orofacial function. As a result,
mandibular bone abnormalities can cause oral function issues, aesthetic issues, and
psychological issues.
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2. PATIENT PRESENTATION

Ameloblastomas are benign odontogenic tumours that can be locally aggressive and
metastasize [1]. They are most common in the mandible, especially around the angle.
They are most common between the third and fifth decades, with a roughly equal male-
to-female ratio. The incidence is unknown, but the literature suggests that it varies
geographically. According to most studies, they are the second most common
odontogenic tumours after odontomas [2].

Up to 80% of ameloblastoma cases in Reichart PA et al. 3677 case series occur in the
mandible, with a preference for the posterior mandibular region [3]. In addition, it has been
linked to unerupted third molar teeth, particularly in unicystic cases [4].

According to R. Becelli et al., the most common presentation for ameloblastoma is a
painless swelling of the mandible or maxilla; in a series of 60 patients, up to 35% had
their lesion identified as an incidental finding on imaging [4]. Pain with rapid growth could
be a sign of the rare malignant ameloblastoma. Tooth displacement and root resorption
are uncommon but reported in up to 25% of desmoplastic ameloblastomas in a study of
24 cases by Schafer DR et al. Perineural invasion is rare, with only a few cases reported.
Only a few cases have been reported as caused by sinonasal cavities [5].

Slootweg PJ et al. concluded that desmoplastic ameloblastomas frequently occur in the
mandible or maxilla's anterior or premolar regions. Ameloblastic carcinomas prefer the
mandible over the maxilla as well. Maxillary ameloblastomas are also more common in
the posterior molar region [6].

Peripheral ameloblastoma manifests as an extraosseous soft tissue lesion on the gingiva
with no bony involvement. It frequently appears as a painless sessile, firm, exophytic
growth with a warty appearance. It affects people of all ages, ranging from 9 to 92; males
outnumber females, and 70% of cases occur in the mandible.

3. DIAGNOSTIC EVALUATION

Imaging and possibly a biopsy are part of the preoperative diagnostic evaluation.
Ameloblastomas, except for the peripheral subtype, arise in the bone and are thus
commonly detected incidentally on dental X-rays (orthopantomography) or plain films. X-
rays typically show a lytic lesion with scalloped margins, resorption of tooth roots, and
impacted molars (unicystic). The most common type of ameloblastoma, the
multilocular/solid type, has the classic "soap bubble" appearance [7,8].

Despite occasionally being sufficient for a thorough evaluation, plain X-rays lack
sensitivity and specificity for the degree of invasion of the bone and soft tissues.
Computed tomography (CT) is the most helpful diagnostic imaging modality, typically
showing well-defined radiolucent uni/multilocular expansile lesions, according to R.
Becelli et al. In their case report, Cohen MA et al. mentioned that CT is useful for
evaluating cortical destruction (revealing a window for biopsy) and soft tissue extension,
identifying the full extent of the tumour to support surgical planning [9]. According to Fujita
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M et al. [10], MRI may provide more comprehensive information than CT regarding soft
tissue extension and marrow extension beyond the lytic bone cavity.

MRI is beneficial for maxillary ameloblastomas because it helps characterise the orbit,
paranasal sinuses, and skull base extension. Because desmoplastic ameloblastomas
have poorly defined soft tissue borders and are frequently misdiagnosed as fibro-osseous
lesions, MRI should be considered [11]. PET-CT is usually reserved for metastatic
ameloblastoma, where it can help with distant metastasis staging.

According to Dunfee BL et al., imaging findings are characteristic, and histology is used
to confirm the diagnosis. A biopsy before treatment may be helpful to avoid unnecessary
operations on lesions of alternative aetiology that should be treated alternatively or
observed, such as osteomyelitis, cystic fibrous dysplasia, giant cell tumour, ossifying
fiboroma, multiple myeloma, rare sarcomas. In malignant ameloblastomas, biopsies also
allow for accurate preoperative staging. Furthermore, over-treatment of benign
dentigerous cysts that cannot be distinguished from some unicystic ameloblastomas must
be avoided. These cysts cannot be diagnosed using FNA and require open biopsy in the
form of curettage. It is determined by a biopsy and should be performed at the beginning
of the case.

Maxillary ameloblastomas frequently involve adjacent soft tissue, similar to
adenocarcinomas and squamous cell carcinomas. Fine needle aspiration can be obtained
through an imaging-identified window of cortical erosion or the dental socket. An incisional
biopsy can provide a more accurate diagnosis, but it requires disruption of the mucosa,
which must be removed during surgery. Peripheral ameloblastomas are not covered by
bone and can be easily biopsied. [12]

4. HISTOPATHOLOGY

Ameloblastoma histopathologically resembles normal odontogenic enamel epithelium
and ectomesenchyme. Odontogenesis is characterized by chronological and reciprocal
interactions between ectomesenchymal cells derived from the neural crest and the oral
cavity lining epithelium [13].

The ameloblastic epithelium is thought to be formed by (1) cells from the rests of the
enamel organ, but also by (2) cells from Hertwig's sheet or epithelial cell rest of Malassez,
(3) epithelial boundary of an odontogenic cyst, notably a dentigerous cyst, (4) basal cells
of the oral mucosa, and (5) heterotopic epithelial from other parts of the body, possibly
pituitary.

The WHO classification of ameloblastomas in 2005 includes four subtypes. The
commonest one is the solid/multicystic type in Reichart PA et al., 3677 case series,
accounting for 91% of the ameloblastomas. The unicystic type accounts for 6%,
extraosseous ameloblastoma accounts for 2%, and the desmoplastic type accounts for
1% [3].
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The most aggressive clinical/pathologic association, according to Gardner DG et al., is
seen in the solid/multicystic type, which is associated with the highest recurrence rate of
up to 90% with conservative operations such as enucleation and curettage. On the other
hand, plexiform unicystic ameloblastoma is an ameloblastoma variant with a low
recurrence rate following enucleation [14].

The most benign type is unicystic, subdivided into intraluminal and intramural subtypes.
The intraluminal unicystic subtype does not invade the supporting connective tissue, has
a lower recurrence rate, and may be the only histology amenable to conservative surgical
treatment [14].

Based on 100 cases of desmoplastic ameloblastomas, Philipson HP found a higher
prevalence of 4-13% of resected ameloblastomas, which contradicts WHO data [15].

According to Larsson's case series analysis, unicystic and desmoplastic ameloblastomas
are central because they are centred within the marrow space and encapsulated by bone.
In contrast, peripheral ameloblastomas are extra-osseous and do not involve the
underlying bone. They have similar histology, but this is the only ameloblastoma that can
be evaluated during an oral exam due to a pedunculated or exophytic lesion on the
gingiva [16]. Cellular atypia and mitotic activity are uncommon in any histologic subtype
of ameloblastoma. Any increase in either parameter should raise the possibility of a
malignant process like ameloblastic carcinoma or odontogenic sarcoma. Ameloblastoma
has microscopic patterns such as follicular, plexiform, acanthomatous, spindle, basal cell-
like, desmoplastic, and granular cells. Patterns can be uniform or mixed.

The WHO classification excludes malignant subtypes of ameloblastomas. Despite this, it
is believed that these tumours can arise from nothing or progress from a benign form.

Elzay, Slootweg, and Muller outlined two types of ameloblastoma: metastatic
ameloblastoma and ameloblastic carcinoma, which account for 2% of all. Metastatic
ameloblastoma typically has well-differentiated benign histology similar to the
solid/multicystic type at the primary site. However, additional foci of the benign histology
are identified in location(s) distant from the primary and are considered Metastasis.

In 2009, Kruse et al. [17] published a classification system for malignant ameloblastomas,
dividing ameloblastic carcinomas into three subtypes, with the primary distinction based
on the presence of a known primary neoplasm. The most aggressive sub-types is
ameloblastic carcinoma, identified by malignant histologic characteristics like increased
or abnormal mitoses and cytological atypia [18].

Ameloblastic carcinoma can be identified without regard to Metastasis based on the
primary site's histology. However, it has been reported that distant metastases can
develop four months to 12 years after surgery. The lung is the site of metastatic
ameloblastomas and ameloblastic carcinomas most frequently (70-85% of all cases),
followed by bone, liver, and brain. Regional neck metastasis is more common in the
malignant transformation of primary tumours from the mandible and is reported to make
up 35% of metastatic sites in one series. The lengthy course of the tumour, frequent
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recurrences often managed conservatively, and late-appearing metastatic illness is
common characteristics among individuals with malignant transformation of their benign
ameloblastoma[19,1,21].

Despite previous supposition that the route of lung metastasis was topical by aspiration
of tumour from numerous trans-oral conservative surgeries, the pattern of lung metastasis
does not favour the right middle and lower lobes as seen with aspiration. Instead,
Metastasis is thought to occur by lymphatic (rare) or hematogenous spread [22].

5. TREATMENT

Surgical treatment is typically used to treat ameloblastomas. However, the extent of
resection has historically been contentious, with two surgical options: radical and
conservative approaches. The first involves enucleation/curettage of the bony cavity,
while the second is a radical procedure with sufficient margins. Enucleation has the
advantage of being an outpatient procedure that does not require reconstruction and can
be performed with less invasive techniques. In the past, simple enucleation had a 60-90%
recurrence rate, and it is currently believed that this treatment method does not affect
managing multicystic ameloblastomas [4, 23, 24]. However, because the intraluminal
subtype, which requires an open biopsy for diagnosis, does not exhibit an invasive
pattern, the use of this procedure for unicystic ameloblastomas, which are seen in the
paediatric population, is still controversial [25]. In addition, benign dentigerous cysts can
be treated with straightforward enucleation and mimic unicystic ameloblastomas.

5.1. Ameloblastomas in Children

In children, ameloblastomas are uncommon. However, according to published reports,
unicystic ameloblastomas are more common in children. These reports advise relatively
conservative treatment in the beginning and more aggressive therapy for recurrences
[26,27]. Sampson DE and Pogrel MA suggested that enucleation and curettage be used
as the initial treatment, followed by physiochemical therapy or peripheral ostectomy in the
mandible and localised resection in the maxilla [28].

5.2. Unicystic Ameloblastoma

When Robinson and Martinez first described unicystic ameloblastoma in 1977, it was
thought to be less aggressive, and the recommended treatment was straightforward
enucleation [29]. According to whether the cystic lesion had an intraluminal plexiform
proliferation of the epithelial lining (intra-luminal unicystic ameloblastoma), an intraluminal
plexiform invasion of the supporting connective tissue (mural uni-cystic ameloblastoma),
or a cystic lesion with the epithelial invasion of the supporting connective tissue in either
a follicular or plexiform form. After this reclassification, Philipsen HP et al. suggested that
the first two subgroups were nonaggressive and could be treated with enucleation.
However, the third subgroup (the intramural group) required more aggressive treatment.
This review of 193 cases was conducted in 1998. However, once the lesion has been
removed, this differentiation can typically only be made retrospectively from histological
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material [31]. Because many solid ameloblastomas contain a cystic component and
because multicystic lesions behave more like solid ameloblastomas, it is frequently
challenging to distinguish between a unicystic ameloblastoma and a multicystic
ameloblastoma. It is probably for these reasons that more recent studies have shown that
simple enucleation of the so-called unicystic ameloblastoma is associated with a
recurrence rate that may be as high as 60% and is similar to historical recurrence rates
noted from enucleation of solid and multicystic ameloblastomas [32,33,34,25]. There is
still a feeling that unicystic ameloblastoma is inherently less aggressive than its solid
counterpart and should respond to a less aggressive treatment modality. However, simple
enucleation may not be appropriate.

For this reason, Curi MM et al. and Pogrel MA et al. advocated cryotherapy to limit
recurrence rates of unicystic ameloblastomas[35,36]. In addition, Chapelle KA et al. and
Rosenstein et al. proposed to extend the procedure intra-operative to include tissue
fixatives such as Carnoy's solution [37,38], drilling [36] and cautery [39]. The outcomes
of the procedures above demonstrate decreased recurrence rates.

Data from 82 ameloblastoma specimens showed microscopic tumour extension 2—8 mm
(mean of 4.5 mm) beyond the radiographic boundaries of the tumour by Carlson ER [40].
Hence, the recommended bone margins are 1-1.5 cm for unicystic and 1.5-2 cm for
solid/multicystic histological types and provide increased cure rates [4, 41, 42]. According
to Ndukwe KC et al., Ameloblastic carcinoma requires 2—3 cm bone margins [43].

5.3. Solid and Multicystic Ameloblastoma

Jordan RC et al., in 2003, by a review of 307 cases, suggested that solid and multicystic
ameloblastomas should be treated similarly for prognostic and treatment purposes.
However, the histological subtypes, which include the follicular, plexiform and granular
cell variants, are only of histological interest and do not determine the prognosis or
treatment [15].

Previously in a meta-analysis in 1987, Cranin A N et al. suggested that the granular cell
might be more aggressive, and Philipsen HP et al. in 2001, based on 100 cases from the
literature, desmoplastic variants might be more aggressive, which is contrary to the
current literature [44].

The evidence suggests that solid and multicystic ameloblastomas should be regarded as
benign but aggressive neoplasms with a potentially high recurrence rate. It is impossible
to find recent studies on solid or multicystic ameloblastomas treated by enucleation or
curettage, but historical articles suggest a recurrence rate of 60—80% with local treatment
only.

According to Gardener DG et al., recurrence can occur 20 years after initial treatment but
usually occurs 2-5 years later [45]. Data from 82 ameloblastoma specimens showed
microscopic tumour extension 2-8 mm (mean of 4.5 mm) beyond the radiographic
boundaries of the tumour by Carlson ER [40]. Hence, the recommended bone margins
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are 1.5-2 cm for solid/multicystic histological types and provide increased cure rates [4,
41, 42].

In the case of lesions with soft tissue extension, this means at least one tissue plane of
clearance around such lesions. Dissections must be supra-periosteal in the case of
lesions perforating the buccal or lingual plate. In the mandible, it may be possible to leave
1 cm margins with a marginal resection, but in most cases, segmental resection is
required.

The inferior alveolar nerve is often sacrificed and can be reconstructed with a nerve graft
if indicated. However, in most cases, patients tolerate the loss of the inferior alveolar
nerve without difficulty. Techniques have been described for segmentally resecting the
mandible with nerve preservation, but this runs the risk of recurrence of the
ameloblastoma from cell remnants left adherent to the inferior alveolar nerve, according
to Kuriakose MA et al. [46]

In the maxilla, 1-cm margins commonly result in perforation of the sinus and often the
nasal cavity and possibly even the orbit and infratemporal fossa. In general, maxillary
lesions can be more troublesome than mandibular lesions because although they are
histologically identical, lesions in the posterior part of the maxilla have different pathways
to infiltrate and can spread to the posterior wall of the maxilla and into the pterygomaxillary
space.

According to Zwahlen RA et al. and Nastri AL et al., Infiltration of the greater palatine
canal to the base of the skull has also been described, and partial or complete
maxillectomy may be required with continuity resection of the pterygoid plates [47,48].

5.4. Peripheral Ameloblastoma

There are few studies of peripheral ameloblastoma. It appears as an extraosseous soft
tissue lesion generally on the gingiva with no bony involvement. It is histologically identical
to intraosseous ameloblastoma but may arise from the dental lamina's surface epithelium
or extraosseous remnants. It responds well to local excision with no recurrence, which
could be considered the extraosseous equivalent of enucleation [49]. Peripheral
ameloblastoma can be removed with 1 cm soft tissue margins and a cuff of the uninvolved
alveolar bone (marginal mandibulectomy) to ensure a proper deep margin.

5.5. Malignant Variants

Two malignant variants of ameloblastoma have been described. One histologically
resembles a solid ameloblastoma but shows its malignant status by the presence of
metastases (often to the lungs). The second type shows histological markers for
malignancy (pleomorphism, mitosis), whether or not it has metastasized [50]. The latter
variant often shows dedifferentiation if it recurs and has a worse prognosis [1,51].
Therefore, a full metastatic workup is recommended, and surgical treatment should be
radical.
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Data from 82 ameloblastoma specimens showed microscopic tumour extension 2—8 mm
(mean of 4.5 mm) beyond the radiographic boundaries of the tumour by Carlson ER [40].
Hence, according to Ndukwe KC et al., Ameloblastic carcinoma requires 2—-3 cm bone
margins [43]. Radiation therapy may play a role in managing malignant ameloblastoma
postoperatively [52,53,54].

5.6. Alternative Techniques

Alternative procedures like enucleation or curettage supported by a method to remove
any remaining cells have been explored due to the morbidity of segmental and total
resection of the mandible or the maxilla for a basically benign but locally aggressive
lesion.

Practices described for this purpose include using liquid nitrogen cryotherapy, according
to Curi MM and Pogrel MA et al. [35,36] and using tissue fixatives such as Carnoy's
solution, according to Chapelle KA et al. [38]. The evidence base for these treatments is
small, but they have promise in smaller, more localized, more accessible, completely
intrabony lesions. However, these alternative treatments are more difficult to apply to the
maxilla because they cannot usually be used in the maxillary sinus or nasal cavity, which
is often involved.

Gardner DG et al. suggested frozen soft tissue sections, especially overlying cortical
perforation and bone marrow margins [55, 56, 57]. Intra-operative frozen sections
demonstrate 95-98 % accuracy with a false negative rate of 3.8 % attributed to
inadequate sampling versus misinterpretation by the pathologist [55,58].

6. RECURRENCES

Most studies stress that inadequate treatment of ameloblastoma will result in recurrence,
but few articles describe the management of recurrent ameloblastomas. According to
Muller et al., in cases of inadequate surgery, the follicular type of ameloblastoma recurs
more quickly than the plexiform type, and the multicystic or solid form recurs more often
than the unicystic form. [59]

According to Olaitan AA et al., the recommended treatment for recurrences is radical
surgery, particularly with maxillary ameloblastoma, where spread can occur to structures
posterosuperior to the maxilla [60]. Any soft tissue extension evident in the recurrence
needs special attention. The treatment of recurrent ameloblastoma excludes enucleation.

After treatment for recurrent ameloblastoma with histologically positive margins, radiation
therapy may be useful in some cases. [3,29,54]. Carlson et al. suggested that surgeons
rely on preoperative imaging to correlate the tumour's boundaries with palpable surgical
landmarks. Some use calculations from the CT to determine the proper location for
osteotomies, ensuring adequate margins. In addition, several groups have used intra-
operative diagnostic assistance to evaluate bony margins, including plain specimen
radiography [55,56,57].
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7. RADIOTHERAPY AND CHEMOTHERAPY:

Traditionally, radiation therapy is controversial in the management of ameloblastoma.
According to the studies and case reports by Anastassov GE et al., Miyamoto CT et al.
and Ueda M et al, it may play a role in managing malignant ameloblastoma
postoperatively. It may be of some value following surgery for recurrent ameloblastoma
with histologically positive margins, but the outcomes do not have promising and
prominent results.[52.53,54]

The possible efficacy of radiotherapy must be weighed against the risk of future radiation-
induced malignancies and other long-term sequelae of radiation therapy. More work is
needed to validate this treatment option [61].

Despite these experiences, some studies by Slootweg PJ et al. and Philip M et al.
advocate for adjuvant radiation in ameloblastic carcinoma, though the data are mixed
[6,62].

Systemic chemotherapy has been attempted several times, employing numerous agents
and combinations. For example, Amzerin M et al. reported that ameloblastoma might be
sensitive to platinum-based agents [63]. Much like radiotherapy, however, only with
continuous reporting of empirical case-based data will the role of systemic chemotherapy
be evaluable in this rare entity. Furthermore, with advances in understanding the
molecular pathogenesis of ameloblastoma, targeted agents with fewer systemic side
effects may prove more valuable than traditional chemotherapeutic regimens.

8. RECONSTRUCTION

Mandibular ameloblastomas are advocated, which indicate a segmental resection that
includes at least one adjacent uninvolved anatomic barrier for proper margins. The
healthy mucosa overlying the cortical perforation is often removed as a margin [59].
Segmental resection of the mandible results in discontinuity of the jaw, which is stabilised
to its previous position by titanium reconstruction plates to ensure proper occlusion. A
fibular-free flap is used to restore bone continuity and allow for dental restoration. In cases
of cortical erosion, there needs to be a 1 cm soft tissue margin along the mucosa of the
oral cavity, and the fibular free flap skin paddle is used to line the oral cavity.
Reconstructive outcomes show a high success rate for both aesthetics and functional
outcomes.

For segmental defects of the mandible, vascularised free bone grafts are standard. The
fibular free flap has the added advantage of reconstructing long-segment mandibular
defects. In an exceedingly small percentage of patients, a rare vascular pattern to the
lower extremity (Bilateral perineal arteria magna) precludes this flap. The iliac crest free
flap is also an outstanding reconstructive choice for mandibular defects, allowing for
dental restoration with the added advantage of harvesting internal oblique muscle for the
reconstruction of the floor of the mouth. In addition, the iliac crest can be favoured for
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mandibular angle defects eliminating the need for multiple osteotomies as seen with the
fibula. [64,65,66].

In the mandible, significant bone defects may lead to functional impairment affecting
swallowing or speech and causing aesthetic deformities. With the development of
microsurgical techniques to harvest vascularised bone grafts, many researchers consider
the fibula flap the workhorse for reconstructing significant segmental mandible defects.

As summarised by Ghara et al., the potential advantages of the fibula flap are as follows:

e It's straight shape and high mechanical resistance to pressure and torsion

e Rapid incorporation and healing of the highly vital flap due to the excellent
perfusion

e Its composition, with a high content of cortical bone

e |Its great length, which allows the bridging of significant defects

e The possibility of osteotomised it at various points allowing adaptation

e The relatively simple harvesting of the flap with conveniently sized blood vessels
for anastomoses

e The low morbidity of the donor region.

Moreover, it can be elevated with skin and muscle as an osteomyocutaneous flap. [67]

According to Jose M et al. 2010 in a review of 117 patients, the first reconstructive option
for significant mandibular defects (ramus plus body, body plus symphysis, or subtotal
defects) is the free fibula osteofasciocutaneous free flap, and the average bone transfer
measured 11.7cm. [68]

Hidalgo DA et al., Beppu M et al., Graham RG et al. and Munoz Guerra MF et al. have
stated that large bony defects can be reconstructed satisfactorily with a free fibula flap.
[50,38,69]

One of the disadvantages of the free fibula is the amount of soft tissue that can be
harvested. In addition, the first report of Hidalgo mentioned a high incidence of failure of
the skin paddle [70].

Anatomic studies and reports of sizeable clinical series have demonstrated that Hidalgo
DA et al. and Beppu M et al. show the reliability of the skin paddle when oriented around
the junction of the distal third to two-thirds.[50]

Some investigators, such as Rohner et al., advocate the iliac crest free flap as the ideal
osseous flap for mandible reconstruction in dentate patients with adequate soft tissues.
In their study published in 2003, when comparing the morbidity of the iliac crest and fibula-
free flap donor sites, they found no relevant data supporting the frequently quoted
increased morbidity of iliac-free flaps. Nevertheless, their study focused on orthopaedic
outcomes.[71]
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According to Jose M et al. study, one of the most significant disadvantages of this flap,
especially when harvesting the internal oblique muscle, is the weakening of the abdominal
wall, which may lead to an abdominal hernia. In the 117 case series, more than 85% of
patients had normal leg function. Calf paresthesias (21.4%) and claw-toe deformity
(19.8%) were the most frequent complications recorded. [68]A few technical details
influenced this positive outcome. By selectively dissecting the skin paddle perforators in
the posterior crural septum, no muscular cuff is needed to ensure the vascularity of the
skin, resulting in less morbidity at the donor site. According to Wei et al., Flexor hallucis
longus and tibialis posterior are routinely sutured to the interosseous membrane to
provide a new insertion to the muscle, thereby highly reducing the complication. Early
rehabilitation is recommended in all patients to avoid scarring contracture and muscle
atrophy.

These data are similar to those published by Jaquiery et al. [1] and Gurlek et al.[44]
Approximately 80% of men and women reported negligible limitations, and more than
75% judged the aesthetic outcome of the donor site as good or excellent.

Zlotolow | et al. and several others have advocated harvesting a large cuff of soleus
muscle to fill the depressed area underneath the bony contour. However, the long-term
result could be more predictable regarding subsequent muscle atrophy. [45] Moreover, it
increases donor site morbidity significantly.

The use of implant restorations based on free fibula flaps was first reported in the early
1990s by Zlotolow | et al. Since then, several studies have evaluated the different
prosthetic options available and the long-term results. Sound long-term effects have been
reported using dental implants in fibula flaps. [45,72]

Ghara et al. reported four failures of 121 implants placed in 30 patients with free fibula
flap reconstruction. They highlighted the significant improvement in the quality of life of
their patients. [67]

In the 117 case series by Jose M et al., 88 patients (75.2%) were restored with a
removable denture, 20 patients (17%) remained edentulous, and just nine patients (7.7%)
received an implant-based restoration. Unfortunately, most patients refused to undergo
further operations or could not afford the cost.

According to Disa JJ et al., when the fibula-free flap is compared with the scapular or
radial osteocutaneous free flap, one main advantage is the better bone quality. It is
perfectly able to support prosthetic implant rehabilitation. Radial forearm flap also has
many desirable characteristics, but it is associated with an unacceptably high fracture rate
in the residual radius.

There are case series reported by Neligan PC et al. and Thoma A et al. | with good results
for mandible reconstruction with the radial forearm osteofasciocutaneous flap or scapular
osteocutaneous flap [16,32].
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The most significant disadvantage of the scapular flap, according to Shpitzer T et al., is
that it takes much longer than a fibula flap because a 2-team approach is impossible. In
addition, significantly less bone is available than with a fibula flap. [46]

Therefore, although large series have reported good results for mandible reconstruction
with the radial forearm osteofasciocutaneous flap or scapular osteocutaneous flap,
neither is considered a first reconstruction option.

Maxillary lesions are removed through various approaches for partial maxillectomy, with
the resultant defect allowing communication among the oral cavity, paranasal sinuses,
and/or nasal cavity, causing alterations in speech and swallowing as air and food escape
via the fistula during eating and talking. The extent of the soft tissue involvement is
demonstrated by preoperative MRI, with the surgical margins limited by potential
morbidity from proximity or involvement of vital structures, including the orbit, skull base,
cranial nerves and/or carotid artery. Commonly, these defects are not reconstructed with
a free flap to avoid covering a potential recurrence site. Instead, a skin graft is used to
line the cavity, and the patient is fitted with an obturator, allowing for easy access to the
resection bed during surveillance.

9. CONCLUSION

Unicystic ameloblastoma is generally not possible to make a diagnosis before surgical
intervention (often, an odontogenic cyst is suspected preoperatively). The subtype cannot
be identified preoperatively even when a unicystic ameloblastoma is diagnosed on an
initial biopsy. Simple enucleation appears to result in an unexpectedly high recurrence
rate of up to 60%. The recommended treatment for a known unicystic ameloblastoma
may be enucleation, curettage and physicochemical therapy with liquid nitrogen or
Carnoy's solution. If liquid nitrogen or Carnoy's solution is unavailable, an en-bloc
resection is recommended.

Solid and multicystic types of ameloblastomas have a high recurrence rate following
simple enucleation (60-80%). However, surgical resection of solid or multicystic
ameloblastoma with 1 cm of bony margin and one tissue plane margin in soft tissue is
reported to have up to zero recurrence rate. Treatment options with enucleation and
peripheral ostectomy may, along with physicochemical treatments, including liquid
nitrogen or Carnoy's solution, have suggested promising results in initial studies, but long-
term effects are not available.

Although histologically identical, peripheral ameloblastoma represents a different lesion
in the gingiva's soft tissue only and is essentially benign. In addition, it responds well to
local excision.
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