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SUMMARY — Ameloblastic carcinoma is a rare malignant epithelial tumor, mostly affecting the
mandible. Maxillary ameloblastic carcinoma is even more uncommon and its clear cell variant has
been exceedingly rarely described. Because clear cell lesions of jaw bones are both rare and diagnos-
tically challenging, the incidence of the tumor, as well as the criteria for classification are not precise-
ly defined. Differential diagnosis includes a variety of benign or malignant tumors of odontogenic
and salivary gland origin, as well as metastatic tumors. Diagnostic dilemma extends to therapeutic
approach. Treatment modalities are still debated. The present case report discusses the clinical and
histologic differential diagnosis of clear cell variant of an aggressive maxillary ameloblastic carcinoma
which was successfully treated with preoperative radiation therapy, followed by surgical excision of the

residual lesion and reconstruction of the maxilla.
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Introduction

Clear cell lesions of jaw bones present a great difte-
rential diagnostic dilemma'**. Histologic characteriza-
tion of such lesions is challenging, and there are several
differential diagnoses that must be excluded. Tumors
with clear cells may originate from odontogenic and
salivary gland tissue. Because metastatic carcinoma is
the most common malignancy of the jaw, the diagnosis
of a primary intraosseous carcinoma must always be
made by exclusion of metastatic disease’.

The most common malignant epithelial odontoge-
nic tumors with a clear cell histologic pattern are clear
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cell odontogenic carcinoma and clear cell variant of
ameloblastic carcinoma. Clear cell lesions of salivary
gland origin are clear cell carcinoma, myoepithelial
carcinoma and mucoepidermoid carcinoma. Renal
cell carcinoma is the most probable among metastatic
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tumors with such a histologic pattern®®. In the majo-
rity of cases affecting jaw bones, a painless swelling
and loosening of teeth are the only complaints. Radi-
ographic features reveal a radiolucent intraosseous le-
sion. Histologically, all these lesions have considerable
morphologic and immunophenotypic overlap, which
makes distinguishing between them difficult.

Because of the paucity of cases of ameloblastic car-
cinoma of the maxilla, treatment strategies described
in the literature remain divisive. Surgery followed by
radiotherapy seems to be the treatment of choice®**.
Preoperative radiotherapy can be used to treat some
rapidly growing tumors before radical surgery””

This case report presents a patient who underwent
preoperative radiation therapy due to rapid and aggre-
ssive growth of the tumor, resulting in successful redu-
ction of the tumor mass. Surgical procedure followed.

Case Report

We present a case of an otherwise healthy 56-ye-
ar-old male patient who was referred to our depar-
tment due to swelling and loosening of the second
right maxillary molar lasting for 5 days. Clinical exa-
mination revealed discreet swelling of the upper right
vestibulum around the buccal roots of the single rema-
ining right maxillary molar without fluctuation, while
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Fig. 1. Tumor composed of alveolar nests of round cells
with vesicular nuclei, clear cytoplasm and high mitotic
activity, surrounded by mostly delicate fibrovascular septa
(hematoxylin-eosin X400).
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the tooth was loosened and painful to palpation and
percussion. Routine orthopantomography revealed a
relatively well delineated radiolucent lesion measuring
1 cm in diameter, surrounding roots of the second right
maxillary molar, suggesting a radicular inflammatory
process. Loss of bone next to the radices indicated an
advanced periodontal disease. No infiltrative mass was
observed in the maxillary sinus.

Extraction of the second right maxillary molar
was performed. The apical part of the palatinal root
was resorbed and embedded in a soft hemorrhagic
mass. Tissue surrounding the roots was excochleated
and histopathologically analyzed. Valsalva maneuver
was performed after extraction and it was negative.
Histologic examination revealed a tumor composed
of alveolar nests of round cells with vesicular nuclei,
more or less pronounced nucleoli and clear cytoplasm,
surrounded by mostly delicate fibrovascular septa. Mi-
totic activity was high (Fig. 1).

Fig. 2. Coronary multislice computed tomography scan
revealing a tumor mass in the right maxilla expanding fo
the zygomatic bone and maxillary sinus.
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Fig. 3. Tumor nests with peripheral palisading,
reverse nuclear polarity and subnuclear vacuolization
(hematoxylin-eosin X400).

Immunohistochemical analysis revealed cytokera-
tin AE1/AE3,vimentin and CD10 positivity, therefore,
the first consideration in our differential diagnosis was
to exclude the possibility of a metastatic lesion such as
renal cell carcinoma. Multislice computed tomography
(MSCT) and positron emission tomography (PET)
were performed. MSCT revealed a well circumscribed
lytic lesion of the right maxilla expanding to the zy-
gomatic bone and maxillary sinus, in a diameter of 3.5
cm (Fig. 2),and PET scan revealed no evidence of any
other primary process.

Further material was obtained to more accurately
define the exact nature of the lesion. Repeated biopsy
revealed the same histologic pattern. The tumor was
composed of large, polygonal atypical epithelial cells
with mostly clear cytoplasm and brisk mitotic activity,
and next to these, there were areas with more densely
packed cells with elongated nuclei and less conspicuo-
us cytoplasm. In some nests, there were central necro-
tic foci and peripheral palisading with reverse polarity
and subnuclear vacuolization, suggesting ameloblastic
differentiation (Fig. 3). Also, scattered tiny roundish,
eosinophilic dentinoid or cement-like globula sugge-
sted an odontogenic origin of the tumor.

Additional immunohistochemical analysis revealed
cytokeratin (CK) 19, p63 and CK 5/6 positive expressi-
on,while CK 7, CK 20, SMA, §100, p16, RCC, PAX 8,

androgen receptor and thyroglobulin were all negative.
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Proliferative index Ki67 was more than 50%. Since
metastatic carcinoma was excluded, the diagnosis of a
primary intraosseous malignant tumor was confirmed.
Molecular analysis was also performed. MAML2 and
EWSR1 rearrangement and BRAF mutation were all
negative. According to histologic pattern with focal
necrosis and peripheral palisading, and immunophe-
notype of the tumor, definitive diagnosis was clear cell
variant of ameloblastic carcinoma.

Due to extensive diagnostics, two months after the
first MSCT, follow up MSCT was performed. Com-
pared to the initial MSCT, the tumor was significantly
larger, measuring 60 mm in diameter, expansive, oste-
odestructive, and spreading through the hard and soft
palate into the oral cavity, and filled the right maxillary
sinus destroying the right zygomatic bone. Because of
the rapid, aggressive growth of the tumor, the patient
underwent primary radiotherapy with 70 Gy delivered
in 35 fractions. During radiation therapy, the tumor
showed excellent signs of regression, which was con-
firmed by follow up MSCT (Fig. 4). The tumor regre-
ssed, resulting in a necrotic lesion with calcified and
fibrotic borders.

Surgical treatment proceded with subtotal maxi-
llectomy with resection of the maxillary process of
the zygomatic bone. Reconstruction of the defect was

Fig. 4. Multislice computed tomography scan after
radiation therapy showing significant tumor regression
and necrotic cavitation with calcified and fibrotic borders.
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performed with fibula osteocutaneous free flap. Histo-
pathology of the surgical specimen revealed a cavity
in the maxilla covered by necrotic debris, and within
the fibrous lining of the cavity there were large myxoid
pools with several small islands of large polymorphous
epithelial cells with squamous and mucinous differen-
tiation. Surgical borders were wide, with no evidence
of tumor.

To date, 30 months after radiation therapy and sur-
gical reconstruction, the patient is alive and well, with
no evidence of recurrent or metastatic disease.

Discussion

Epithelial tumors affecting jaw bones are extre-
mely rare. They may originate in various odontogenic
or salivary gland lesions, whether benign or malignant.
Epithelium available for tumorigenesis in the jaws are
remnants of dental lamina, reduced enamel epithelium,
rests of Malassez, and lining of odontogenic cysts, as
well as intraoral minor salivary glands developed from
the basal layer of oral mucosa®”.

Odontogenic tumors are rare, and malignant tumors
of odontogenic origin are even rarer. Malignant intraos-
seous epithelial tumors are most frequently metastases;
therefore, the diagnosis of primary intraosseous carci-
noma must be made by exclusion of other tumors™*°.

Metastatic neoplasms with clear cells most pro-
bably originate from renal cell carcinoma and less
likely from thyroid carcinoma, sinonasal renal cell-like
adenocarcinoma, balloon-cell melanoma, or leuke-
mia®*?!2, Immunohistochemical findings may help
distinguish them from primary tumors. In the present
case, considering cytokeratin, CD10 and vimentin
positivity, our primary concern was exclusion of a me-
tastastic renal cell carcinoma. Radiographic analysis,
histologic pattern lacking stromal hyalinization and
stromal vascularity, and additional immunohistoche-
mistry ruled out metastasis.

Salivary gland neoplasms with a clear cell appea-
rance would include mucoepidermoid carcinoma, clear
cell myoepithelioma, clear cell myoepithelial carcino-
ma, clear cell oncocytoma, and clear cell acinic cell
carcinoma®®,

Despite immunohistochemical positivity with

myoepithelial markers (CD10, p63), histologic pattern
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(lack of squamous, intermediate and mucinous cells)
and other immunohistochemical findings were not
consistent with any salivary gland tumor. Molecular
analysis of CTRC1/MAML2 translocation sugge-
sting a central mucoepidermoid carcinoma®, EWSR1/
ATF1 translocation suggesting clear cell odontogenic
carcinoma (CCOC) of salivary gland origin'®", and
BRAF V600 mutation suggesting ameloblastic origin
of the tumor® were all negative.

Histologic pattern revealing conspicuous clearing
of cytoplasm, peripheral palisading with reverse pola-
rity and subnuclear vacuolization, as well as dentinoid
or cement-like globula strongly suggested an odonto-
genic lesion.

Malignant epithelial neoplasms of odontogenic
origin include ameloblastic carcinoma, primary intra-
osseous squamous cell carcinoma, CCOC, sclerosing
odontogenic carcinoma, and ghost cell odontogenic
carcinoma®!?. Review of the literature revealed dis-
cordant conclusions regarding classification of tumors
with ameloblastomatous differentiation and clear cell
appearance. Many authors consider CCOC a clear cell
subtype of the ameloblastic carcinoma®'”**%,
the authors agree that these tumors should be called
clear cell odontogenic carcinomas, even if they show
occasional ameloblastoma-like histologic patterns®*3,
whereas others suggest that they should be regarded
as different entities™>?®**. Since 2005, these tumors
have been officially accepted as separate entities in the
World Health Organization (WHO) classification of
odontogenic tumors. The latest WHO Classification
of Head and Neck Tumors?, edited in 2017, defines
ameloblastic carcinoma as a unique odontogenic
carcinoma which combines histologic characteristics
of ameloblastoma and varying degrees of cytologic
atypia. Ameloblastic carcinoma aggressiveness, parti-
cularly when arising in the maxilla, is what primarily
separates it from CCOC and therefore, ameloblastic
carcinoma requires a more aggressive therapeutic
approach. Histologic and immunohistochemical diffe-
rences are minimal, but molecular analysis confirming
EWSR1-ATF1 translocation suggests CCOC. Ame-
loblastic carcinoma may arise de novo or by malignant
transformation of pre-existing odontogenic lesions**?*.
In a review of 31 studies published between 2005
and 2011, Casaroto e a/* found a high incidence of
primary ameloblastic carcinoma in the maxilla, while

some of
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secondary ameloblastic carcinoma was more frequent
in the mandible. The higher frequency of the primary
type in the maxilla and the more aggressive behavior
of the secondary type are confirmed by other studies®.

The presence of many clear cells strongly suggests
an ameloblastic carcinoma’. At present, there is no
single definitive microscopic criterion for ameloblastic
carcinoma, so the diagnosis is based mainly on ana-
tomic considerations or histomorphologic similarities
among some tumors with odontogenic structures.

As ameloblastic carcinomas are rare, locally aggre-
ssive neoplasms and inappropriate treatment may re-
sult in multiple recurrences and metastatic spread®**.
Moro et al?* report that the majority of recurrences
were in cases of posterior tumor location (80%). In
2007, Hall ez al? revealed that patients with clear cell
ameloblastic carcinoma had two or more recurrences
of tumor almost twice as often as the non-clear cell
group. Each recurrence seemed to decrease the pro-
bability that the patient would be cured, even though
the tumors did not noticeably change their histologic
expression between treatments. The average time
between treatment and recurrence was 25 months. Pa-
tients who died of the tumor or died with the tumor
had multiple recurrences and treatments. Seventy-five
percent of the patients who died with tumor in their
study had the clear cell type of ameloblastic carcinoma.
These data support consideration of early and definiti-
ve treatment for ameloblastic carcinoma.

Because of its rarity, there is still no consensus on
their treatment. All authors agree that early, aggressi-
ve and complete removal of the tumor offers the best
chance of survival.

Radiotherapy definitely has a role in the treatment
of ameloblastic carcinoma, but indications for its use
are disputed®®?. It has been speculated that neoadju-
vant radiotherapy could assist in shrinking the lesion®.
In a series of four patients with ameloblastic carci-
noma treated with radiotherapy, Philip ez a/** found
that the disease remained fairly locally contained after
treatment without further spreading. Primary radiot-
herapy was expected to be useful in inoperable cases,
primarily in the posterior maxilla, in cases with peri-
neural or massive soft tissue invasion, and in cases with
positive surgical margins®*. Dhir e al.” reviewed 18
patients with maxillary ameloblastic carcinoma. In 11
of 18 patients, radiotherapy was used either as primary
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or secondary treatment in the case of metastasis and/
or recurrence. In 2011, Jensen ef a/%! introduced car-
bon ion therapy for multiple recurring ameloblastic
carcinoma. Stereotactic radiosurgery (SRS) in the
treatment of ameloblastic carcinoma has been recently
reported®?. Takahashi ez a/3 report on the efficacy of
single fraction helical tomotherapy for the treatment
of residual ameloblastic carcinoma following surgical
resection, remarking that SRS may be an effective
treatment, but only for small volumes due to the high
doses used in radiosurgery?*32%. The role of chemothe-
rapy has not yet been proven'’3+%,

In our case, due to the rapid, aggressive growth of
the tumor, primary radiotherapy was performed achie-
ving an excellent result. The tumor regressed, resulting
in a necrotic, cystic lesion with calcified and fibrotic
borders. Surgical treatment proceded with partial
maxillectomy. Regression of the tumor enabled com-
plete surgical resection with free margins.

Conclusion

Ameloblastic carcinoma is a very rare odontogenic
neoplasm. Differential diagnostics are demanding, and
treatment modalities are still disputed. According to
our experience and review of the literature, preope-
rative radiotherapy of such an aggressive and rapidly
spreading tumor greatly increases the chances of a
positive outcome.

Because relatively few cases of maxillary amelobla-
stic carcinoma have been reported, the authors sug-
gest that additional studies and reports of treatment
experience with this tumor are necessary to disclose
more useful treatment and management strategies in
the future.
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SV]ETLOSTANICNA INACICA AMELOBLASTICNOG KARCINOMA MAKSILE: PRIKAZ
SLUCAJA T PREGLED DIFERENCIALNO-DIJAGNOSTICKOG I TERAPIJSKOG PRISTUPA

L. Manojlovié, D. Jerkovié, D. Brajdié, P Knezevici S. Manojlovi¢

Ameloblasti¢ni karcinom je rijetko opisan zlocudni epitelni tumor koji najées¢e zahva¢a mandibulu. Maksilarni

ameloblasti¢ni karcinom je jos rjedi, a njegova je svjetlostani¢na inaica izuzetno rijetko opisana. Buduéi da su svjetlostani¢ne
lezije u Celjusnim kostima i rijetke i dijagnosticki zahtjevne, pojavnost ovih tumora, kao i kriteriji klasifikacije nisu jasno
definirani. Diferencijalna dijagnoza obuhvaca brojne dobro¢udne i zlo¢udne tumore odontogenog podrijetla ili podrijetla
iz zlijezda slinovnica te metastaze. Dijagnosticka se dvojba ogleda i u terapijskom pristupu, o ¢emu se u literaturi jo§ uvijek
raspravlja. Autori u ovom prikazu slu¢aja raspravljaju o klini¢koj i histoloskoj diferencijalnoj dijagnostici svjetlostani¢ne
inadice agresivnog ameloblasti¢nog karcinoma maksile koji je uspjesno lije¢en prijeoperacijskim zraenjem te kirurSkom
ekscizijom ostatne lezije i rekonstrukcijom maksile.
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