Ameloblastic carcinoma ex ameloblastoma of the maxilla
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Abstract

Ameloblastic carcinoma (AC) is a rare malignant odontogenic tumor. Approximately 138 cases were reported.

The majority of these cases occurred in the mandible. Only 57 cases were located in the maxilla. Most of
AC cases occur in a primary type. Little is known about AC secondary type (dedifferentiated) since only six
cases have been reported. All of previous six cases occurred in the mandible. Here, we presented the first
case of maxillary AC secondary type (dedifferentiated) in a 46-year-old female. The first excisional biopsy
was diagnosed as basal cell ameloblastoma. Then, the patient underwent partial maxillectomy. A recurrence
occurred 17 months later. At this time, tumor cells with cytological atypia were clearly detected. A diagnosis
of AC was rendered. Two years later, the patient suffered from another recurrence and received a wide excision
with a diagnosis of AC. We considered our case as AC secondary type (dedifferentiated). We discussed the
histopathological findings that may be helpful in making a diagnosis of AC. In addition, we consider that
the basaloid pattern may be related to malignant transformation in ameloblastoma.
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INTRODUCTION

Ameloblastic carcinoma (AC) is a rare malignant odontogenic
tumor. It can occur as a primary type that develops de novo
or as a secondary type (dedifferentiated) that develops
from preexisting ameloblastoma.!'l Most ACs occur in the
posterior mandible, but about one-third of cases were found
in the maxilla.”* Patients vary in age from 4 to 90 years old
with an average age of 44 years old. The male-to-female
ratio was 1.75:1.) Common clinical sign of AC is rapid
swelling.>” Histopathological featutes of AC combine the
characteristics of ameloblastoma with atypical cytology.!""!"
The majority of AC appears to be of the primary type.l'"7]
Little is known about AC secondary type (dedifferentiated)
since only six cases have been reported.""**1 All of
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previous six cases occurred in the mandible. This article
presented a case of AC occurring in the maxilla. This case
was previously diagnosed as ameloblastoma 17 months
ago. We, therefore, regarded our case as AC secondary type
(dedifferentiated). We also described the details regarding
the histopathological features of the first excisional biopsy
of ameloblastoma and the recurrent AC. Because the
histopathological features of the first excisional biopsy
were consistent with ameloblastoma with basal cell pattern,
we consider that the basaloid appearance may be related to
malignant transformation in ameloblastoma.

CASE REPORT

A 46-year-old female was referred to the Department
of Oral and Maxillofacial Surgery, Faculty of Dentistry,
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Mahidol University, for an evaluation of a swelling left
cheek with intermittent pain and numbness of the upper
lip. Patients observed a swelling extending from the left
lower canthus (the corner of the eye) to the left cheek
approximately 6 months ago. Furthermore, blurred vision
was experienced.

Extraoral examination revealed a swelling at the left cheek,
left inferior concha and alar of nose. This swelling was
rubbery in consistency. Left upper lip had tenderness. The
lymph nodes were within normal limit.

Intraoral examination revealed buccal and palatal swelling
of the maxilla. Buccal swelling extended from tooth
number 11 to the left tuberosity, whereas palatal swelling
involved approximately three-fourth of the palate. The
covering mucosa was normal. The area of teeth number
21-24 was an edentulous atea. Teeth number 11, 12, 25,
26 and 27 had first to second degree mobility and were
positive to electric pulp test.

Radiographic examination with periapical and panoramic
films showed a destruction of alveolar bone of teeth
number 11, 12 and 25. Water’s radiograph revealed that a
left maxillary sinus was unclear, but the wall of the sinus
could be traced. Under anesthesia, an incisional biopsy
was performed.

Histopathological examination demonstrated a submucosal
mass in a mature collagenous fibrous connective tissue
covered by parakeratinized stratified squamous epithelium.
The odontogenic epithelial tumor cells were arranged in
follicle and cord patterns. Individual tumor island or cord
consisted of two cellular features. The peripheral cells
were cuboidal or columnar cells with reversed nuclear
polarization and nuclear palisading. The central cells
were basaloid cells with hyperchromatic nuclei and scant
cytoplasm. Mitotic activities of these basaloid cells can
be observed. Squamous metaplasia was detected in a few
islands. Based on these microscopic features, the diagnosis
of ameloblastoma with basal cell pattern was made.

The treatment plan of this lesion was partial maxillectomy
under sedation. The essential histopathological features of
the excisional biopsy were similar to the incisional biopsy.
Generally, ameloblastomatous tumor cells were arranged in
a follicular pattern. Ameloblast-like cells at the periphery of
the islands were obviously observed. Most of the central cells
were basaloid cells, whereas central stellate reticulum-like
cells were occasionally noted |Figure 1a and b]. Therefore,
the histopathological diagnosis of ameloblastoma with basal
cell pattern was rendered.

(a) this tumor consists of several islands of ameloblastic epithelium
in a scant fibrous connective tissue (b) the peripheral tumor cells are
columnar cells with reversed nuclear polarization, nuclear palisading,
whereas central tumor cells are basaloid cells ([a] x50; [b] x100)

After follow-up for 17 months, a prosthodontist referred
this patient back to the Department of Oral and
Maxillofacial Surgery to evaluate the two nodules at the left
nasal cavity and left maxillary sinus. These masses were red
in color and soft in consistency. Under local anesthesia, an
incisional biopsy was generated.

Histopathological examination of the first recurrence revealed
that the majority of the tumor islands resemble basaloid
ameloblastoma. However, in some areas, atypical tumor cells
showing cellular pleomorphism and nuclear hyperchromatism
were detected [Figure 2a and b]. Occasionally, low columnar
or cuboidal cells arranging themselves in duct-like patterns
were observed. In some tumor islands, eosinophilic hyalinized
materials and squamous metaplasia were found. Therefore,
the diagnosis of this incisional biopsy was AC. Then, wide
excision was performed. Histopathological features of an
excisional biopsy were similar to incisional biopsy. However,
many clear cells were observed. Mitotic activities were more
frequently noted. In addition, invasion of cartilage by tumor
cells was detected [Figure 2b)]. Therefore, a diagnosis of AC
was confirmed.

After 2 years, patient returned to the Department of Oral
and Maxillofacial Surgery because of swelling above the left
lower eyelid and cheek. The swelling was soft in consistency
without tenderness. The lymph nodes were within normal
limit. Endoscopy revealed a slough tissue at the nasal cavity
and in the left maxillary sinus.

Radiographic examination with Water’s view revealed
homogeneous radiopaque mass at the nasal cavity and in
the left maxillary sinus. Computer tomography revealed
that the tumor mass destroyed both lateral and inferior
walls of the left orbit as well as the lateral oblique muscle.
Tumor mass also compressed a left orbit and pushed it
anteriorly [Figure 3a and b]. Treatment plan was wide
excision with suprahyoid neck dissection and reconstruction
with radial forearm free flap. Histopathological examination
of excisional tissue confirmed a diagnosis of AC. The
patient is still alive 7 years postoperatively.
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Figure 2: Histopathological examinations of H&E-stained sections
(a) this area shows that tumor cells with nuclear hyperchromatism do
not arrange themselves in a follicular pattern. Eosinophilic hyalinized
materials (arrow) are detected (b) tumor cells (arrows) invade into the
cartilage ([a] x200; [b] x50)

DISCUSSION

In this report, we presented a case of AC occurring in the
maxilla of a 46-year-old female. We considered that this
case was AC secondary type (dedifferentiated) because
our case was initially diagnosed as ameloblastoma with
basal cell pattern. Approximately 138 cases of AC were
reported. Most cases were found in the mandible. Maxillary
involvement was uncommon.?! At present, 57 cases of AC
in the maxilla were found."”! Most of AC cases occurred
as a primary type. Only six cases were the secondary
type (dedifferentiated) and all of them occurring in the
mandible. Here, we present the first case of AC secondary
type (dedifferentiated) occurring in the maxilla.

According to English-language literature, six cases of AC
secondary type (dedifferentiated) wetre found.""">'>!"'The
age range for the patients was between 17 and 75 years
old. Male-to-female ratio was 2:1. As mentioned eatlier,
all six cases occurred in the mandible. Two cases of them
developed in preexisting ameloblastoma.!'*!'" Similar to our
case that tumor developed after one recurrence, the other
four cases of AC arose after single or multiple recurrences
of ameloblastoma.l'""'>>' We, therefore, attempted to
compare the details of the histopathological features of our
case with these four cases. Unfortunately, the information
was very limited. There was one case that the patient did
not receive the first biopsy. The tumor recurred after the
patient had undergone radium therapy for 3 years.') For
the other three cases, the histopathological features of
the first biopsy were not described. Only the diagnoses
were given. They were consistent with conventional type
ameloblastoma,"” plexiform ameloblastoma with granular
cell component,'! and ameloblastoma with an atypical
component.” In the present case, the histopathological
features of the first excisional biopsy were consistent
with ameloblastoma with basal cell pattern. The basal cell
pattern was a rare vatiant of ameloblastoma.!'"” In our case,
most tumor cells were basaloid in appearance. They were
arranged in island and cord patterns. Only some tumor
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Figure 3: Computed tomography images showing (a) tumor mass
destructs both lateral and inferior wall of a left orbit (bone window,
coronal view). (b) Tumor mass invades left lateral oblique muscle and
push left orbit anteriorly (bone window, axial view)

cells showed large and hyperchromatic nuclei. Mitotic
figures were occasionally detected. Atypical cytology or
abnormal growth pattern was not found. Therefore, it
was diagnosed as ameloblastoma with basal cell pattern.
Interestingly, it has been reported that the early transition
stage of the secondary (dedifferentiated) AC is the
presence of basaloid cells in the area of stellate reticulum
structure.! The characteristic was also observed in our case.
Therefore, pathologists should be aware of the basaloid
cell in ameloblastoma and pay more attention to investigate
atypical cytological features. We also consider that the
basaloid pattern may be related to malignant transformation
in ameloblastoma.

Generally, the histopathological features of AC are
characterized by malignant cytological features in
combination with the overall histopathological pattern of
ameloblastoma. A tall columnar cellular morphology with
pleomorphism, mitotic activity, focal necrosis, perineural
invasion and nuclear hyperchromatism may be present.
Peripheral palisading, with reverse or inverted nuclear
polarity, is present. A stellate reticulum structure is usually
found." In two large series of AC, the presence of clear
cell, hyalinization material, hypercellularity and closely
packed basaloid cell were frequently observed.® However,
since many of these features are not seen in the same tumor
and no single histopathological feature can be used to
identify AC," it is sometimes difficult to make a diagnosis
of this tumor. Moreover, AC may histopathologically
resemble many tumors such as squamous odontogenic
tumor,!"*¥ intraosseous squamous cell carcinoma,!>
clear cell odontogenic carcinoma,™™'™¥ metastatic tumor
containing clear cell,!"” or even ameloblastoma which may
show some mitotic figures.>'®!

Practically, to distinguish AC from ameloblastoma may be
difficult, particularly in an AC that shows only the focal
area of cytological atypia. Therefore, pathologists must
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thoroughly examine many sections of the excised tumor.
Many studies demonstrated that some markers in the
immunohistochemistry may be helpful in the differential
diagnosis of ACs.*'®?! For example, ACs showed high
expression of CK18, CK19, p16, p53 and Ki-67 compared
with ameloblastomas.' However, more cases are still
needed to draw this conclusion.

In the first recurrence of our case, important
histopathological features including the presence of clear
cell, hyalinized material and nuclear hyperchromatism were
clearly observed in the excised specimen. Importantly,
invasion of cartilage was clearly seen. Therefore, a diagnosis
of AC was made at this time. Two studies reported that
clear cells were commonly found in AC."' Hall e/ a/. found
that clear cells were noted in 9/14 cases.I In support
of Hall et al’s work, Loyola ez al. showed 11/17 cases of
AC containing clear cells." Hall ¢ a/. proposed that the
presence of clear cells (>15% of tumor cells) strongly
suggests the diagnosis of AC.[" In addition to the presence
of clear cells, other common histopathological findings
in AC were hypercellularity, hyalinization in the stroma,
closely pack basaloid cells and pseudosarcomatous or
undifferentiated cells of the central cells.l""l

The patient of this report has suffered from two
recurrences. One of the important factors that contribute
to its recurrence is the maxillary location. Because the
proximity of maxilla to vital structures including the orbit,
cranial base and pterygomaxillary fossa, causes difficulty
for surgeon to gain a good access or obtain clear surgical
margins."! The histopathological features of this case may
also play a role in the recurrences. A number of clear cells
were found in this case. Our findings are in line with Hall
et al’s study which observed that patients with clear cells
had more recurrences of tumors than patients without
clear cells. Moreover, 75% of the patients who died of
tumor had clear cells.I"

The treatment of AC is still controversial because
of its rarity. Although there is no consensus on the
treatment,*”'% the “radical” surgery, resection with 2-3 cm
bone margins, is the current modality for the treatment of
AC.*?"McClary et al. studied vatious treatment procedures
of AC in 59 cases. They reported that the recurrent rate
of patients treated by surgical therapy alone was not
different from those of patients treated with surgery with
adjuvant radiation.” However, some authors described
that radiotherapy may be beneficial for postoperative
patients who have locally recurred or those with residual
(72224 The role of chemotherapy
I 'The prognosis of AC is poor.

disease after resection.
in AC remains unclear.[%*

The recurrent rate was 50%—90%, whereas the metastatic
rate has been reported about 30%. The most common site
of metastasis is the lung, but brain or bone has also been
reported.[***# Close petiodic reassessment with follow-up
at least 10 years is recommended.!

CONCLUSION

We presented a case of AC occurring in the maxilla.
Histopathological diagnosis of AC is challenging because
it shows a wide spectrum of microscopic features. Mixture
of benign and malignant areas may be presented within the
same tumor. Nevertheless, some histopathological features,
including hypercellularity, increasing in mitotic activity
and presence of clear cells or basaloid cells, may suggest
a diagnosis of AC. In addition, the presence of clear cells
in this present case may contribute to aggressive behavior.
The treatment guideline of diagnosis and treatment of AC
still remains elusive due to its rarity. Thus, more cases of
AC are needed to be documented.
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