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Abstract

Introduction

Ameloblasticcarcinomahasbeendescribedasanameloblastoma
in which there is histological evidence of carcinoma either within
a primary or a recurrent ameloblastoma. The frequency of the
malignancy in an ameloblastoma is estimated to be less than 1%
[1]. Ameloblastic carcinoma is not very common with an incidence
of around 1-3% of all odontogenic tumors [2-5]. According to the
World Health Organisation, ameloblastic carcinoma is classified
under the group of odontogenic carcinomas [6,7]. It is a rare
malignant tumor that demonstrates histological features of both an
ameloblastoma and a carcinoma. The lesion itself can arise de-novo
or from malignant transformation of a benign ameloblastoma. This
condition has to be differentiated from malignant ameloblastoma
which is known to retain benign characteristics in both the primary
and metastatic foci in contrary to ameloblastic carcinoma, in which
histological features of malignancy are obvious. Ameloblastic
carcinoma is often aggressive and can involve lymph nodes and
have distant metastasis [8,9]. Therefore, imaging prior to definitive
treatment is very important, but detailed literature on imaging
findings is very trace [10,11]. Specifically, there is no information
about the use of molecular imaging (18F-FDG-PET) in this
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condition, and in relation to magnetic resonance imaging (MRI) and
computerized tomography (CT), very less have been presented [12-
14]. This article highlights a rare presentation of a rare condition
presenting at a rare site (orbit).

Case Description

A 30-year-old woman presented with painless swelling of
left upper face and excessive watering of eye. She had history
of 3 episodes of epistaxis and recurrent upper respiratory tract
infections. No history of decreased vision, pain or headache
was present. Local examination revealed non-tender proptosis,
widening of left interpalpebral region and diplopia of left eye. On
diagnostic nasal endoscopy, left nasal cavity showed a 3 x 2 cm
submucosal growth in left upper lateral wall with congestion over
the swelling. A provisional clinical diagnosis of fibrous dysplasia/
malignancy of left orbit were made and the patient was referred
to our institute for further evaluation. The patient was subjected
to CECT scan which revealed an ill-defined, lobulated 3.6 x 3.5 x
3.3 cm solid enhancing mass with sunburst periosteal reaction and
cloudy osteoid matrix epicentered in inferomedial wall of left orbit.
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It was extending to involve the extraconal compartment of left orbit
along medial and inferior aspects with involvement of the inferior
orbital fissure. The mass also showed extensions to left anterior
ethmoid air cells, left nasal cavity, left maxillary infundibulum, left

nasolacrimal duct and left malar region (Figures 1 & 2). Aradiologic
working diagnosis of primary osseous neoplasm was considered
with possibility of it being aosteosarcoma.

Figure 1: Contrast CT image soft tissue window (a,b) showing an ill-defined, lobulated mass epic entered in inferomedial wall
of left orbit with soft tissue extension to left anterior ethmoid air cells, left nasal cavity, left maxillary sinus, left nasolacrimal
duct and extraconal compartment of left orbit (c) shows sunburst periosteal reaction and cloudy osteoid matrix.

Figure 2: Plain MRI of brain and paranasal sinuses a)T1WI showing intermediate signal intensity within the lesion; b) Sagittal
T2W c)Coronal T2W MRI showing hyperintense signal intensity lobulated mass involving the medial, inferior extra canal
compartments of left orbit, left maxillary and anterior ethmoid sinuses, left nasolacrimal ducts and left nasal cavity. No

intracranial extension was seen.

The patient underwent a preoperative MRI of head and neck
which showed a lobulated T2/FLAIR intermediate signal intensity
mass involving the medial, inferior extraconal compartments
of left orbit, left maxillary and anterior ethmoid sinuses, left
nasolacrimal ducts and left nasal cavity with proptosis of left

eyeball. No intracranial extension was seen. There was diffusion
restriction within the lesion with ADC values ranging between 0.8 x
10°mm?/s to 1 x 10*mm?/s (Figure 3). Considering the possibility
of an osteosarcoma, staging 18F-FDG-PET-CT was performed which
showed increased tracer concentration in the mass with a SUV of
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about 17.6 (SUV as per Body Weight). No tracer avid regional lymph
nodal enlargement or distant metastases were found on PET-CT
imaging. The patient then underwent a transorbital and transnasal
endoscopic wide local excision of the tumor and complete resection
was achieved. Intraoperative frozen section biopsy of the tissue
revealed a squamous differentiation. Microscopic examination of
the excised specimen revealed odontegenic epithelium in plexiform
pattern and in islands in a densely fibrous stroma. The basal cells
were columnar and hyperchromaticarranged in a palisaded manner,
with centrally located stellate reticulum. Focally the cells exhibited
nuclear atypia with vesicular nuclei and inconspicuous nucleoli.

Squamous differentiation was noted. Focal areas of necrosis were
also seen (Figure 4). The neoplastic cells were seen infiltrating the
bone and adjacent adipose tissue. Lymphovascular invasion and
perineural invasion was absent. Immunohistochemistry showed
immunoreactivity for CK7 and P40. The tumor cells were negative
for CD56, Calreinin and S100. Ki-67 proliferative index ranged from
20-25% (Figure 5). Thus, in view of infiltrative pattern and high
proliferative index, the diagnosis of ameloblastic carcinoma in a
background of ameloblastoma was made. In the follow-up contrast
enhanced computed tomography scan 6 months after surgery, the
patient was free of recurrence and metastasis (Figure 6).

Figure 3: MRI Brain DWI and ADC maps showing diffusion restriction within the lesion with ADC values ranging between

0.8 x 10°mm?/s to 1 x 10°*mm?/s.

Figure 4: PET-CT showing showed increase tracer concentration in the mass with a SUV of about 17.6 (SUV as per Body

Weight).
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Figure 5: Microscopic examination of tissue revealed odontogenic epithelium in plexiform pattern (blue arrow) and in islands
in a densely fibrous stroma. The basal cells were columnar hyperchromatic arranged in a palisaded manner (red arrow).
Focally the cells exhibit nuclear atypia with vesicular nuclei and inconspicuous nucleoli. Squamous differentiation and focal

areas of necrosis was seen.

Figure 6: Inmunohistochemistry showed immunoreactivity for a) CK7 and b) P40. The tumour cells were negative for c) CK20,
d) CD56, e) Calreinin and f) S100. Ki-67 g) proliferative index ranged from 20-25%.

Discussion

Ameloblastic carcinoma was initially described by Shafer, WG
et al. and Elzay in 1974 [15,16]. Ameloblastoma and ameloblastic
carcinoma can be difficult to differentiate clinically as they share
common features. But the latter is more aggressive presenting with
rapid growth, cortical destruction, pain and paraesthesia. Clinically,
ameloblastic carcinoma has a more aggressive presentation and
histologically, it will show features of cytological atypia in addition
to the histological features of benign ameloblastoma in the primary
tumour [17]. In the 2005 WHO classification of odontogenic

tumors, ameloblastic carcinoma was subdivided into primary and
secondary type and the latter group further comprised of central and
peripheral types. Of the two, the primary type was more common
in incidence. But in the present 2017 classification, the subgroups
have been removed altogether due to the rarity of the lesion itself
[6,18]. Ameloblastic carcinoma is commonly seen with a mean age
of 52 years, although it can be seen as early as the second decade
[13]. The incidence is equal in both sexes, though controversial
male predilection has been described [19]. The most common site
of ameloblastic carcinoma is the mandible followed by maxilla [18].
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The presentation is usually with pain, swelling with rapid increase
in size, trismus and dysphonia. On examination, they can be of varied
appearances with indurated ulcers, destruction of underlying bone
and mobile teeth [20]. They are usually sessile, solitary, ill-defined
lesions that cause tooth loss [21]. Radiographically, these lesions
appear as lucent lesions of varying sizes with cortical erosion, soft
tissue involvement, local invasion and lymph nodal metastasis
[22]. They can also mimic other cystic jaw lesions, appearing as
unilocular / multilocular radiolucencies. A sclerotic margin has
also been described [21]. The sunburst periosteal reaction and
cloudy osteoid matrix noted in our case has not been described in
literature. Also, due to increased tracer concentration in the mass
on 18F-FDG-PET-CT, this investigation can further be explored to
delineate malignant transformation early [23].

On histopathological evaluation, these lesions show features of
cytological atypia such as necrosis, increased mitotic index, vascular
invasion, neural invasion, squamous metaplasia and keratin pearl
formation along with other features of benign ameloblastoma such
as follicular pattern with peripheral palisading ameloblasts [24].
Wide local excision is the mainstay of treatment of these lesions
with close post-operative follow-up in view of high incidence of
local recurrence [24]. Most of the reported cases of ameloblastic
carcinoma have been treated with aggressive surgery with margin
of 2-3 cm, while Gamma Knife stereotactic radiosurgery has also
been described recently [25-27]. Prognosis is said to be no better
than a malignant ameloblastoma, hence early diagnosis of the lesion
is helpful [28]. Prominent differential diagnosis of ameloblastic
carcinoma include squamous cell carcinoma, acanthomatous
ameloblastoma, kerato-ameloblastoma and primary intra-alveolar
epidermoid carcinoma. To our knowledge, this is the first reported
case of an ameloblastic carcinoma in the orbit. There have been few
cases of maxillary amelobastomas with secondary involvement of
the orbit [29]. Most of the reported cases of ameloblastic carcinoma
have been in maxilla or mandible. Our case also was completely
solid without cystic components and had sunburst periosteal
reaction which gave rise to the diagnostic dilemma.

Conclusion

The presenting case was one among the very few cases reported
in literature, with primary involvement of the orbit having never
been described before. The lesion itself can present with atypical
features as in our case and hence can be confused with other site-
specificlesions. 18F-FDG-PET-CT imaging can further be explored to
delineate malignant transformation. Since ameloblastic carcinoma
exhibits features of both ameloblastoma and a carcinoma,
aggressive treatment strategies are to be employed at early stages
for good prognosis.

Key learning points:

a) Identification of early malignant transformation in

ameloblastoma can play a pivotal role in patient management.

b) Aremote possibility of ameloblastic carcinoma should be kept
in mind while evaluating orbital lesions.

c) Mostly ameloblastic carcinomas mimic other cystic jaw
lesions, appearing as unilocular or multilocular radiolucencies;
however, a sclerotic margin, sunburst periosteal reaction and
cloudy osteoid matrix can be visualized as in our case.
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