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A rare case of secondary ameloblastic carcinoma in a young Man

Ameloblastic carcinoma is a rare and aggressive malignant odontogenic tumour that can arise de novo or from a pre-
existing benign lesion. It most frequently involves the mandible, and its clinical course is aggressive with extensive local
destruction. Although rare, these lesions have been known to metastasize, mostly to regional lymph nodes or lungs. Surgical
therapy, eventually followed by radiotherapy, is the treatment modality most frequently used, while the role of chemother-
apy remains unclear. Here we present a case of secondary ameloblastic carcinoma of the mandible in a 33-year-old male
patient with typical aggressiveness and extensive local destruction and metastasis with a follow-up period of 93 months.
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Introduction

Odontogenic tumours are a heterogeneous group - of
lesions that in most cases are benign. They are malig-
nant only in 0-6% of cases ! and, the most known are
malignant ameloblastoma (MA) and ameloblastic carci-
noma (AC). According to the most recent classification
of the World Health Organization (WHO) published in
2005: MA is a tumour showing the characteristics of
benign ameloblastoma associated with metastases, how-
ever, AC has malignant cytological features regardless of
the presence of metastases. AC is sub-categorized into
primary type when it develops de novo or secondary type
(intraosseous or peripheral form) if it results from a pre-
vious central or peripheral ameloblastoma 2. The inci-
dence of AC is not precisely defined as few cases have
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been reported in the literature as the treatment modal-
ities are still debated. The present study reports the clin-
ical, histological, immunohistochemical, and therapeutic
characteristics of a case of secondary mandibular AC
affecting a 33-year-old male patient with a follow-up
period of 93 months.

Case Presentation

A 33-year-old male presented to the Maxillofacial Unit
of University Hospital “Magna Graecia”, Catanzaro,
Italy, in January 2013 with a swelling on the right side
of the face associated with severe pain for 4 months (Fig.
1A). In anamnesis, the patient reported having under-
gone Hemi-mandibulectomy and reconstruction with a
bone graft from the right iliac crest for solid ameloblas-
toma mixed type (follicular and plexiform) in 2008. The
patient was a non-smoker, reported no alcohol con-
sumption, and had no other diseases. Clinical examina-
tion revealed facial asymmetry with swelling of the right
cheek with no alterations in the surrounding cutaneous
tissue and cervical lymph nodes; paraesthesia of the right
lower lip was noticed. On intraoral examination, there
was a swollen area extending from the right retromolar
region to the upper jaw involving masticatory space. The
orto-panoramic radiograph (RX-OPT) showed the pres-
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Fig. 1: (A) Preoperative view, showing expansive swelling in the right half face. (B) RX-OPT showing bone graft fixation with a radiolu-
cent image in the posterior area of the body and ascending ramus of the right mandible.

Fig. 2: Axial (A), sagittal (B), and coronal (C) sections of CT reveal a neoplastic lesion with compression and infiltration of both adjacent
muscles both the right angular region and ascending ramus of the mandible.

ence of bone graft fixation means on the right mandible
with a non-well-defined radiolucent image in the poste-
rior area of the body and ascending ramus (Fig.1B).
Contrast-enhanced computer tomography (CT) revealed
a neoplastic lesion that was uniformly internally con-
trast-enhanced with compression and infiltration of both
adjacent muscles both the right angular region and
ascending ramus of the mandible (Fig. 2).

No lymphadenopathy was evident in the submandibular
and cervical areas.

An incisional biopsy was performed under local anaes-
thesia and revealed areas consistent with an ameloblas-
tic lesion but with evident cellular pleomorphism and
mitotic activity. So, the patient underwent tumour resec-
tion (including the previous bone graft) under general
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anaesthesia and the defect was temporarily reconstruct-
ed with the placement of a 2.7 mm titanium recon-
struction plate with condyle (Fig. 3A-B).
Histologically, the tumour largely demonstrated the same
appearance as the biopsy (Fig. 4).
Immunohistochemical investigations showed positivity
for p53 for which the final diagnosis was AC. Post-oper-
ative recovery was smooth and uneventful, and the
patient was discharged on the seventh day after surgery.
Radiotherapy was not required because the resection mar-
gins were free and there was no metastasis. The patient
underwent follow-up visits and RX-OPT every 6 months
which revealed no recurrence of the disease (Fig. 5A-B).
After three years the patient complained of headaches
and diplopia, for this reason, a cranial MRI
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Fig. 3: Intraoperative views. (A) Patient surgical view showing Hemi-mandibulectomy and plate placement. (B) Tumorectomy with safe
margin removal, including the previous bone graft.
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Fig. 4: Architectural feature of AC: A peripheral basaloid layer and

stellate reticulum-like central epithelium, with frequent mitotic figu-

res and atypia.
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REVIEW BOARD STATEMENT

The study was conducted following the Declaration of
Helsinki; the Ethics Committee of the Magna Graecia
University of Catanzaro, Italy, was ordered which
revealed a mass of soft tissue occupying the left infratem-
poral cavity and ethmoid cells with intracranial exten-
sion. A CT-angiography was performed to rule out any
vascular involvement such as internal carotid arteries
(ICAs) and to identify the vascularity of the tumour.
On CT angiography, the tumour was significantly vas-
cularized, and the left ICA showed tumour displacement
and involvement.

In addition, a neurologic physical examination showed
nonfunction of the left sixth cranial nerve and left optic
neuropathy. For all these reasons, a multidisciplinary
team was set up, and high-dose carbon ion therapy (60
GyE) was recommended.

The treatment was performed in 4 weekly fractions (3
GyE/fraction) for a total of 5 weeks. The first follow-
up examination including clinical examination and diag-
nostic MRI with contrast medium was performed 3
months after the completion of the radiation treatment.
MRI showed a significant reduction in tumour size and
the presence of right lymph node metastases. A cyto-
logical sample was taken from the right submandibular
region and showed the presence of atypical epithelial
cells, suggestive of AC. In March 2017, a lym-
phadenectomy of the I-II-III-IV-V lymph node stations
was performed.

In July 2018, on MRI, a cystic area with necrosis of
the left infratemporal fossa (ITF) appeared. In April 2019
the MRI is repeated: the above area appears to have
increased in size, causing a mass effect on the orbital
apex, and extending towards the temporal pole (Fig. 6).
It was agreed to carry out a combined surgery between
neurosurgeons and ENT (intranasal and transcranial
approach): cystic lesions were drained, and histological
mapping was performed.

Histological examination confirmed the recurrence of
ameloblastic carcinoma. After that, the patient under-

went many close clinical and instrumental follow-ups
(Fig. 7). He died in November 2020.
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Fig. 5: Post-operative views. (A) clinical image a few months after surgery. (B) Orto-panoramic radiograph showing 2.7 mm titanium recon-
struction plate with condyle on the right mandibula.

Fig. 6: Axial (A), sagittal (B), and coronal (C) sections of MRI reveal a mass of soft tissue occupying the left infratemporal cavity and
ethmoid cells with intracranial extension.

Fig. 7: Last clinical views: Diffuse swelling in the
left half-face (A) with intraoral expansion (B).
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Discussion

Ameloblastic carcinoma is an extremely rare odontogenic
epithelial malignant tumour first described in 1927 by
Risak et al. In 1972 the WHO drafted for the first time
a classification of odontogenic tumours, recognizing
malignant ameloblastoma as the malignant counterpart
of benign ameloblastoma 4. Numerous classifications were
proposed in the following years, until 2005 when the
WHO defined AC as an odontogenic malignant tumour
> in which the histopathological features of ameloblas-
toma and malignancy coexist. It can develop de novo as
the “Primary type”, or by malignant transformation of
the epithelial cells of ameloblastoma as the “Secondary
type”. The classifications of AC are still under revision.
It appears more frequently in men and the most com-
mon site is the mandible. The clinical presentation is
quite heterogeneous, it can range from a cystic lesion
with benign clinical features to a large tissue mass ¢ asso-
ciated with ulceration, bone resorption or tooth mobil-
ity, extensive locoregional invasion, and distant metasta-
tic spread (major prognostic factor). The path of diffu-
sion includes both the hematogenous one and the lym-
phatic one. The most common presenting symptoms are
swelling, pain and headache.

AC can determine a locoregional involvement or gener-
ate regional and distant metastases; these lesions have
been known to metastasize mostly to the lung or region-
al lymph nodes 7,8. Generally, the first exam required
is the ortho-panoramic. AC appears as a radiolucent
lesion with defined margins (mimicking ameloblastoma)
or poorly defined (with an invasion of the surrounding
bone); the possible presence of focal radiopacities, which
reflect dystrophic calcifications, can help in the differ-
ential diagnosis ¢. However, these radiological features
are not specific to ACs.

The wide variety of histological features of this type of
tumour creates a certain complexity in the interpretation
of conventional radiographs, CT, and MRI 10,
According to many authors, MRI is the best technique
for evaluating lesions with the simultaneous presence of
solid and mixed cystic patterns '"13. Therefore, only the
histological ~examination with immunohistochemical
methods can be decisive and allow a diagnosis of cer-
tainty to be made. The main differential diagnosis of AC
is ameloblastoma: both are characterized by a central
epithelium resembling a star lattice and a peripheral basal
layer of palisade cells with reverse nuclear polarity.
Almost always, AC has cytological atypia, high mitotic
index, reverse polarization, peripheral palisade and necro-
sis, and neural and vascular invasion. In doubtful cases,
immunohistochemistry is essential; in fact, AC signifi-
cantly expresses cytokeratin 18, parenchymal matrix met-
alloproteinase-2 (MMP-2), stromal MMP-9, and Ki-67'4.
In the sample under examination, a significant positivi-
ty was found for cytokeratin 18 and ki-67; it also showed
positive p53 reactivity in 75% of cancer cells. The mean

Ki-67 proliferation rate was 16.31% (range 9.30% -
22.9%) indicating highly proliferative activity than
ameloblastoma. Immunoreactivities for vimentin, desmin,
neuron-specific enolase, common leukocyte antigen,
CD99, and protein S-100 were negative.
Immunohistochemistry makes it possible to discriminate
between AC and all neoplastic lesions (both benign and
malignant) that mimic their histological and clinical char-
acteristics such as primary intra-alveolar .epidermoid car-
cinoma ®15-16, ameloblastoma acanthoma Tous and ker-
ato-ameloblastoma ®!>17-18 mandibular odontogenic myx-
oma !9, odontogenic squamous tumour 2°, ghost cell
tumour 2!, metastatic carcinoma of the lungs, sinus and
gastrointestinal tract ®!>!8 and intraosseous manifesta-
tions of extranodal lymphomas 2.

Due to this rarity of AC, there is no standard thera-
peutic approach; the most used method is radical surgi-
cal excision to obtain negative margins 225. Cervical
lymph node dissection should only be considered in the
presence of obvious lymphadenopathy. Radiation thera-
py should be considered in case of locally advanced or
metastatic disease not amenable to surgical resection 2¢
7. Another method proposed for AC is carbon ion ther-
apy 283% in this case report, carbon ion therapy of 60
GyE has been reported to be associated with excellent
outcomes with acceptable morbidity indicating the pos-
sible beneficial role of this therapy. The efficacy of
chemotherapy in patients with metastatic AC is still
debated. These tumours are also subject to numerous

relapses which justify a long follow-up.

Conclusions

Ameloblastic carcinoma is an exceptionally rare and
aggressive malignant variant of ameloblastoma. It is char-
acterized by a quite varied clinical and instrumental pre-
sentation which makes diagnosis difficult and late. No
standard treatment has been established for this rare
tumour. There is no sufficient clinical data to establish
the prognosis of AC, but available information suggests
a modest 5-year overall survival of 69% °. Further study
of AC is encouraged to clearly define its biological and
clinical features, its molecular pathogenesis, and its long-
term prognosis. This could play a key role in the devel-
opment of treatment protocols, including personalized

therapy.

Riassunto

I tumori odontogeni sono un gruppo eterogeneo di
lesioni che nella maggior parte dei casi sono benigne;
sono maligni solo nello 0-6% dei casi. Il carcinoma
ameloblastico (AC) ¢ un tumore odontogeno maligno
raro e aggressivo che pud sorgere de novo o da una
lesione benigna preesistente.
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AC pud essere suddiviso in: tipo primario, quando si
sviluppa de novo; tipo secondario (forma intraossea o
periferica) se deriva da un precedente ameloblastoma cen-
trale o periferico. La sua incidenza non ¢ definita pre-
cisamente poiché solo pochi casi sono stati segnalati nel-
la letteratura; inoltre, ancora oggi le modalita del trat-
tamento sono dibattute.

Il pitt delle volte coinvolge la mandibola e il suo decor-
so clinico & aggressivo con una vasta distruzione locale.
Sebbene rare, queste lesioni sono state conosciute per la
metastasi, principalmente ai linfonodi regionali o ai pol-
moni.

La terapia chirurgica, seguita alla fine dalla radioterapia,
¢ la modalita di trattamento pil utilizzata, mentre il ruo-
lo della chemioterapia rimane poco chiaro.

Qui presentiamo un caso di Carcinoma ameloblastico
secondario della mandibola in un paziente maschio di
33 anni con aggressivita tipica e ampia distruzione locale
e metastasi con un periodo di follow-up di 93 mesi.
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