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SUMMARY

Twenty-four cases of maxillary ameloblastoma were reviewed from
the files of the Dental and Oral Division of the Armed Forces Insti-
tute of Pathology and the U. S. Army Institute of Dental Research.
Clinical findings demonstrate an average age of 45.6 years, a male/
female ratio of 2.4:1, and an equal racial distribution between {
whites and blacks. Eighty-eight percent of the tumors occurred distal
to the maxillary cuspid. A slowly enlarging mass was the primary clini-
cal sign in over 90% of the cases. Recurrences were noted in eight of
the sixteen cases on which follow-up information was received. The
majority of the tumors demonstrated a mixed follicular histologic pattern. }
Therapy should consist of either surgical excision or hemimaxillectomy.
The surgeon must carefully weigh the potential danger of the neoplasm

against the deformity and disability caused by the surgical procedure.

INTROCUCT I OM

The ameloblastoma was the first recognized tumor arising from the
odontogenic apparatus. It is an uncommon tumor of the odontognathic
regions occurring most often in the mandibular molar area, less often in
the maxilla and rarely in the oral soft tissues. An extensive store of

literature exists describing its epidemiology, highly variable histology,

biological behavior, and treatment modalities.

Controversy exists concerning the precise cell of origin of the

ameloblastoma. Transmission electron microscopy findings have offered
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little assistance in resolving this question. The dilemma has resulted
in the genesis of over fifty different names in the literature, each

one testifying to the descriptive accuracy of its logic. The latest

1

appeal was made by Baden® for the term odontogenic epithelioma, which

V2

closely echoes Malassez'® original adamantine epithelioma of almost

100 years ago.

The two most widely accepted terms for this tumor are adamantinoma
and ameloblastoma. The former term predominates in Europe, and the
latter in North America. Both terms, however, are misnomers since the
enamel elaborating cells (ameloblasts) need not be present and enamel
is never produced. The ameloblastoma is a characteristic epithelial
tumor which may arise from (1) the epithelial lining of a dentigerous
or follicular cyst (25-30% according to Bhaskar®); (2) the remnants
of the dental lamina; (3) the enamel organ; (4) the basal layer
of adjacent oral mucous membrane; or (5) heterotopic embryonic enamel
organ epithelium in other locations of the body? an example of which
is the dreaded craniopharyngioma in the pituitary gland.

In 1937 Robinson” reviewed the literature and reported 295 cases
of ameloblastoma, of which 247 (84%) were mandibular and 48 cases (16%)
were maxillary. |Included in his study was the only reported case of
simul taneously occurring ameloblastomas in each jaw. Also discussed
was one of the largest ameloblastomas ever reported, which weighed
1.5 kg and protruded inferiorly to the level of the second rib. Another
massive tumor was reported by Schumtziger6 in 1930 which equaled the

size of the patient's head. Two of Robinson's cases had a duration




of over fifty years, testifying to the slow but relentless growth of
this neoplasm.

The average age of diagnosis is within the fourth decade but
reports exist of tumor occurrence in patients as young as two months,”
and as old as Klinar and McMannis' case arising in an octogenarian.®

It has generally been accepted that there is no sex or race pre-
dilection. However, Kegel9 found a black to white ratio of 11:1.

Slavin and Cameron!®

also believed that some racial differences may
exist between East Africans of Tanzania and Uganda, and Europeans.

In searching for etiological factors, Main!'! in 1969, used the
polyoma virus (PV) to induce ameloblastomas in mice. Cahn and Tiecke'?
felt that trauma and inflammation may be a precursor in tumor develop-
ment. Of 157 jaw tumors reported by Chung 53_21:13 20 were amelo-
blastomas, only one of which involved the maxilla. Potdar'® contrib-
uted58 cases from Bombay, India; 51 from the mandible and 7 from the

maxilla. The latter study demonstrated an interesting 3:1 male to

female ratio.

15 16

Bernier'” and Small and Waldron'® confirmed earlier statistical
data and further concluded that about 1% of all tumors and cysts found
in and around the maxilla and mandible to be ameloblastomas. Bhaskar,!’
however, assigned the ameloblastoma a much higher (18.18%) occurrence
rate among odontogenic tumors. In the 18 year interim from the publi-

cation of Robinson's statistics to Small and Waldron's, the ameloblas-

toma's apparent duration decreased dramatically from an average of




8.5 years to 5.8 years with 32% of the neoplasms having a duration of
less than two years. The authors attributed this reduction to
increased efforts in public education by the health professions as well
as better diagnostic techniques in dentistry and medicine.'®

Althouth the ameloblastoma is generally considered to be a pain-
less, slow growing, and benign neoplasm it may cause extensive local
destruction and even death by direct invasion into vital structures.
On this basis it is often referred to as being locally malignant.

% cited a maxillary ameloblastoma with wide-spread involve-

Kyriasis'
ment of the base of the skull and extensive infiltration into the
brain. Bailey'® reported a mandibular tumor which progressed unimpeded
through the sphenomandibular bone and into the cranial vault. Metastic
spread of ameloblastoma has been documented which weakens, but does not
fully refute the argqument that the apparent malignancy arose primarily
as an aspiration metastasis into the lung. A case metastasizing to the
lumbar vertebrae’® and another case which metastisized to the cervical
vertebrae’! have been reported. Both of these cases and 13 others were
reviewed and accepted as being truly metastatic by lkemura, et al.*? in
1971, who suggested that truly malignant ameloblastomas may be more
common in Japan.

A significant feature of this tumor is its high rate of recurrence.
Robinson” reparted 199 recurrences of 295 ameloblastomas. Gardner®?
cited 15 instances of recurrence in 21 cases and commented that the

cystic type of ameloblastoma recurred most commonly. Other authors

have disagreed with this observation.*"




Treatment for the ameloblastoma has included radiation, chemotherapy,
electrocautery, conservative curettage, and radical block excision.?®
The use of radiation as a treatment modality is generally discouraged
since the ameloblastoma is widely agreed to be radioresistant. However,
some authors have reported successful treatment results with radio-
26,27,28

therapy . smith?? emphatically opposes both irradiation and

conservative curettage. Becker and Pertl?? noted 42% recurrences
following radiotherapy and a 25% occurrence in irradiated patients of
eventually fatal postradiation sarcoma. A 5% solution of sodium
psylliate was successfully used to block the blood supply in an other-
wise inoperable tumor by Schultz and Vazirani.?! In 89 patients treated
by radical surgery, less than 5% recurred, whereas, in another group
treated with conservative curettage or simple enucleation, almost 60%

recurred. Other workers also reported high recurrence rates with

28,32 33

curettage. Waldron”®® concluded that the smaller, well-localized

tumor is best treated by block excision, with preservation of the con-
tinuity of the jaw.

MATERIALS AND METHODS

The computerized files of the Dental and Oral Division of the Armed
Forces Institute of Pathology and the U. S. Army Institute of Dental
Research were systematically searched for all cases coded as ameloblastoma
of the maxillae. Synonymous terms were used to obtain additional cases.
The material included cases from the military, Veterans Administration, and
civilian sources. Only those tumors which met the histopathologic criteria

of ameloblastoma were retrieved. Tumors of questionable diagnosis were not




used in this study.

Twenty-four cases of histologically verified maxillary ameloblastoma
were obtained and follow-up information was received on a total of six-
teen from various treatment centers. A questionnaire was used in each
case to ascertain age, sex, race, anatomic site, treatment modality, and ;
recurrence. Patient records were supplemented when available with radio-
graphs, clinical photographs, and tissue specimens. The tissue was pro- ;
cessed by standard paraffin embedded block technique and stained with

hematoxylin and eosin.

Clinical Findings:

Age: The diagnosis age ranged from 5 to 75 years with a mean of
4L5.6 years for all patients. The age distribution for patients with
recurrences ranged from 30 to 74 years with a mean of Sﬂ.h years. No
recurrences were noted in the third and seventh decades. Because of
insufficient follow-up data, it was impossible to ascertain recurrence
on eight patients.

Sex: There was a total of 17 males and 7 females among these
patients, resulting in a male preponderance of 2.4:1.

Race: The race was unknown in five cases. In the remaining 19 cases
whites and blacks were represented with about equal occurrence. Blacks
had a recurrence rate of 67% as opposed to 42% for whites.

Anatomic Location: The ameloblastomas in this study were located

predominantly in the posterior maxilla, with only two cases occurring
anteriorly (Figure i). The maxillary antrum was involved in 12 of the

24 patients. Six of eight (75%) of the neoplasms that recurred showed




sinus involvement. The two patients who died as a direct result of
their tumor demonstrated sinus involvement. One of these metastasized
bilaterally to the lungs and also invaded the pituitary gland. The
other patient expired due to an aggressive expansile intracerebral
neoplasm.

Signs and Symptoms: Localized enlargement ranks as the most

common of the presenting signs and symptoms with 20 of 22 patients
(91%) listing this as their chief complaint (Figure 2). Three recur-
rences (37.5%) presented as enlargements. Six patients (25%) displayed
an ulcerating lesion in the oral cavity (Figure 3). Fifty percent of
the group experiencing recurrence demonstrated intraoral or extraoral
ulceration. 1In only one case pas pain mentioned as a presenting clini-
cal symptom and this involved a recurrence. Draining sinuses were
reported in three cases and nasal obstruction was noted to occur in an
equal number. Migrating teeth, ill-fitting dentures, slow-healing
extraction sockets, and malocclusion occurred in seven patients. One
recurrence which had invaded the orbit caused a loss of visual acuity.
The two patients who died as the result of pituitary involvement
experienced high fever, dizziness, edema, tinnitis, hearing loss, hyper-
calcemia, and subsequent progressive deep coma followed by death.
Duration: Maxillary ameloblastomas demonstrated a median dura-
tion of five months between the time the patient became aware of the
growth and the time of the initial diagnosis. However, long-standing
lesions of a year or more were reported in seven of eighteen cases (39%).
Four of eight recurrences were diagnosed within a year following initial

treatment.




Radiographic Features: Since the ameloblastoma almost never pro-

34

duces a mineralized component, the lesions are osteolytic. Generally,

the maxillary tumors displayed uniform unilocular or multilocular, soap-

A e L)L o

bubble-like appearance. Figure 4 demonstrates these features. Several
lesions revealed destruction of the maxillary antral walls as well as
cloudiness and a thickening of the lining membrane. Similar character-
istics were attributed to both primary and recurrent neoplasms. No
specific features were evident which distinctly set the maxillary amelo-
blastoma radiographically apart from other locally agressive disease
processes of the jaws.

Macroscopic and Microscopic Features: The gross appearance of the

ameloblastoma varied from solid to cystic (Figure 5). The larger tumors
of greater duration tended to be of the latter type. Eight (33%) of
the primary lesions were described as being mixed, whereas three (37.5%)

of the recurrences were entirely of the cystic type. A soft, gelatinous

material and fluid was contained within some cystic spaces while others
were described as being empty or hollow.

Size varied, but the largest tumors were those infringing upon the
maxillary antrum. The range of tumor size based on available surgical
specimen measurements was 0.5 cm to 16 cm in the greatest dimension, with
an average of 4.2 cm. Worthy of note was the fact that recurrent tumors

represented both the smallest and largest lesions.

Microscopically, the tumors were classified according to the five

generally accepted categories including the acanthomatous, plexiform,

follicular, granular cell, and basal cell types. Prominent squamous
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metaplasia of the stellate reticulum-like cells within the epithelial
follicles differentiated the acanthomatous category (Figure 6). In this
series no tumor differentiated to the point of producing calcifications.

Plexiform ameloblastomas demonstrated tumor epithelium arranged
in irregular masses or as a network of strands. These strands were
bounded by a layer of tall cuboidal or columnar cells and included
tissue resembling the stellate reticulum of the dental lamina (Figure 7).

The follicular variant consisted of tumor epithelium in the form
of more or less discrete follicles surrounded by a loose fibrous connec-
tive tissue stroma. The intrafollicular areas resembling stellate
reticulum often demonstrated cystic breakdown.

Histopathologic material was available for 14 of the 24 tumors and
four of the eight recurrences. Four primary tumors were plexiform, two
were follicular, six had mixed features of both and two were acanthomatous.
The recurrences consisted of one plexiform, two mixed and one acanthomatous
type. No examples of the granular cell or basal cell type were seen in
this series. Two tumors were initially misdiagnosed as carcinomas.
Treatment :

Most tumors were surgically managed. The modalities included
curettage, excision, and partial maxillectomy. Radiation was used in
conjunction with excision in one recurrent case, and chemotherapy plus
hemimaxillectomy in another.

Table 1 indicates the various surgical procedures and the number

of patients treated by each method.
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Oniy two patients initially treated by curettage resulted in a
full cure. One is still free of tumor eleven years after the operation
and the other died of unrelated causes without evidence of recurrence
four years pcstoperatively. The remaining five cases undergoing
curettement resulted in recurrences within four years following treat-
ment. The earliest recurrence was noted five months after surgery.

One recurrence was treated by another curettement, after which
the patient refused further treatment. Subsequent diagnosis at autopsy
nine years later was an ameloblastoma which was fixed to the undersurface
of the tentorium and extended extradurally into the middle cranial fossae.

0f the twelve patients undergoing surgical excision, three had
recurrences within five years. The remaining nine were symptom-free for
seven to thirty-four years.

Excision was used in the treatment of ¢ix recurrences. Four patients
are well and living without further recurrence, up to twenty years after
treatment. One patient died of unrelated causes but was free of recurrent
ameloblastoma. The remaining patient died as the result of local recur-
rence, bilateral pulmonary metastasis and destruction of the pituitary
gland by tumor.

Hemimaxillectomy proved effective as initial treatment for one
primary lesion and one recurrence. Both patients were living without
recurrence six and eight years respectively.

DISCUSSION
The ameloblastoma comprises approximately one-fifth of all neo-

plasms arising from the embryonic odontogenic apparatus and about 1%
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3,4,8

’ The mandibular ai‘eloblastoma accounts for 80% of

of all jaw tumors.
these tumors and has been discussed eviensively in the literature.!“»!%,23
Maxillary ameloblastomas are rare and much less extensively reported,

resulting in a paucity of information available for study.

The clinical findings of this study are at some variance with pre-

5,10, 16

vious reports concerning age and sex. The latter can be explained
by the biased sample of male patients serviced by the Armed Forces lInsti-
tute of Pathology and the U. S. Army Institute of Dental Research. The
mean patient age in this series,however, was 45.6 years. This represents
an age differential of more than six to eleven years compared to other

investigations.>»1°®

The findings in this study, therefore, indicate that
the maxillary ameloblastoma may arise later in life.

Although only occasionally reported in children, three cases (13%)
in this study were in patients with ages of five to twelve years. Earlier
reports indicated a 4% occurrence rate in children 0-9 years of age.’

The anatomic location within the maxilla indicates a propensity
for maxillary sinus involvement. This is especially true when the lesion
arises posterior to the canine area. Apparently the lack of thick, con-
fining cortical plates as seen in the mandible allow for a more rapid
dissemination into other parts of the skull. The more abundant blood supply
of the maxilla may aid in local hematogenous spread of the neoplasm.

The clinical features of slow enlargement when coupled‘with lack of
pain and a unilocular to multilocular radiolucency should alert the

diagnostician to the possibility of ameloblastoma.

oz la e i e
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Previous investigators have shown that the ameloblastoma manifests

5,16, 24

diverse gross and histologic patterns. Electronmicroscopic,

histochemical, and tissue culture studies have failed to provide defini-
tive proof that the peripheral columnar cells are really ameloblasts.'!? 35 36
However, certain essential characteristics remain common to all histo-

logic types. These include palisading and hyperchromatism with polari-
zation of the basal cell nuclei of the epithelium. Both features were
apparent in all lesions in this series. The occurrence of a mixed

plexiform and follicular pattern in many of the ameloblastomas suggested

a potential for the epithelium to undergo architectural transformation.

Etiologically, the site of ameloblastoma links it to the dental
lamina. The morphologic similarity between the two indicate a causal
relationship. The acanthomatous, plexiform, and follicular arrange-
ments seen in this study could reflect an embryonic cellular spectrum
with junctional tendencies. This may mimic the surface epithelium from
which the lamina derives, the lamina itself, or the dental organ which
its terminal cells are destined to produce.

The aggressive nature of ameloblastoma can be related to the
similarity of behavioral characteristics between it and its parent
dental lamina. Both have the inherent ability to invade adjacent
connective tissue. The multiple finger-like columns of proliferating
cells of the dental lamina are highly reminiscent of the peripheral
invasive expansion seen in association with ameloblastomatous growth.

The findings of this study indicate no difference in biologic




behavior or predictability among the various histopathologic varieties.
The issue is further clouded by the fact that the majority of recurrent
tumors were mixed follicular and plexiform types. No granular or basal
cell types were found within the maxilla.

One case in this study involved bilateral metastasis to the lungs.
This feature has been cited as not representing a true metastasis since
the tumor detritus allegedly reached the lung via aspiration during
surgical removal. No other locally aggressive tumor such as the calci-
fying epithelial odontogenic tumor or the odontogenic myxoma has ever
been reported as being seeded in the pulmonary areas. This certainly
suggests an unusual ability of the ameloblastoma to find a 'fertile
soil' in lung tissue.

The one finding of an intraluminal ameloblastoma lends further
support to the concept of the dentigerous cyst being a potential pre-
cursor of neoplastic transformation.”**

Several factors brought out in this study reinforce the absolute
necessity for long-term follow up of all diagnosed ameloblastomas. The
extremely high recurrence rate (50%) and two subsequent deaths testify
to the insidious unrelenting nature of this tumor.

Opponents of curettage as a treatment modality are supported by
the failure of this procedure to provide a cure in six of eight (75%)
cases. Other authors have indicated an even higher recurrence rate
following curettement.?? 1t has been used in many instances because

of the difficulty in performing surgery in the maxi la as compared to




the more readily accessible mandible.

Excision appears to be the most desired method of successfully
eradicating the tumor, short of extensive osseous removal as encom-
passed in a partial maxillectomy. Present results show 14 of 18
patients (78%) obtaining acceptable results with excision. Hemimaxil-
lectomy, while apparently successful in two cases, presents serious
problems relating to disfigurement and rehabilitation.

The use of radiation in one case and methotrexate infusion in
another failed to bring about tumor elimination even when coupled with
surgery. These findings support the fact that the amelobiastoma does

25,27,28,30 pecent studies

not respond to these methods of therapy.
with well-documented follow-ups by Sehdev, 93_31338 further emphasize
the need for complete surgical resection, especially when the amelo-

blastoma occurs in the maxilla. An excellent report by Mehlisch, et al.®®

states that depending upon the tumor size, electrocautery coupled with
excision or resection offers the best results. Huffman and Thatcher,*°
however, argue for conservative curettage plus electrocautery, providing
the tumor is small and the patients are reliably available for recall. In
their four cases Crawley and Levin also support conservative treatment and
proper follow-up as acceptable methods of initial treatment . !

Selection of the most effective means of treating the maxillary
ameloblastoma requires the weighing of many factors by the surgeon. These

include the patient's general health, specific anatomical location,

extent of the lesion, and esthetic considerations.
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MILITARY DISCLAIMER

Commercial materials and equipment are identified in this report
to specify the investigative procedures. Such identification does not
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are necessarily the best available for the purpose. Furthermore, the
opinions expressed herein are those of the authors and are not to be

construed as those of the U. S. Army Medical Department.
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TABLE 1.

* Combined with radiation.
t Combined with methotrexate infusion.

Surgical Treatment Number of Number of Died of
of Primary Tumor Patients Recurrences Tumor
Curettage 7 5 0
Excision 12 3 0
Hemimaxillectomy 1 0 0
Unknown 4 - -
Surgical Treatment

of Recurrent Tumor

Curettage 1 1 1%
Excision 6 1 1t
Hemimaxillectomy 1 0 0
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LEGENDS

FIGURE 1. Anatomical location of 23 maxillary ameloblastomas.

FIGURE 2. Frontal view of a patient with a maxillary tumescence. Although

previously treated by excision at 5 years of age, lesion recurred

with bilateral pulmonary metastasis, pituitary invasion and subse-
quent death. MNote surgical scar and hypertropia.
FIGURE 3. Intraoral enlargement of anterior maxilla with surface ulceration in
62 year old male. No recurrence following treatment by hemimaxillectomy.
FIGURE 4. Multiocular soap-bubble radiolucency of lesion seen in Figure 3 with
involvement of maxillary sinus.
FIGURE 5. Surgical specimens of maxillary solid and cystic ameloblastomas.
Cystic spaces are filled with a transparent fluid.

FIGURE 6. Microscopically prominent squamous metaplasia (arrows) demonstrated

within the stellate reticulum of an acanthomatous ameloblastoma

noted in the upper surgical specimen of Figure 5. (Magnification 100X)
FIGURE 7. Photomicrograph of a plexiform ameloblastoma from the lower surgical

specimen in Figure 5 showing a network of strands and cords lined by

ameloblastic tumor cells. (Magnification 100X)




FIGURE 1 Anatomical location of 23 maxillary ameloblastomas




FIGURE 2 Frontal view of a patient with a maxillary

tumescence. Although previously treated by
excision at 5 years of ‘age, lesion recurred
with bilateral pulmonary metastasis, pitui-
tary invasion and subsequent death. Note
surgical scar and hypertropia.




FIGURE 3 Intraoral enlargement of anterior maxilla with
surface ulceration in 62 year old male. No re-
currence following treatment by hemimaxillectomy.
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Figure § surgical specimens of maxillary solid and cystic
ameloblastomas. Cystic spaces are filled with a
transparent fluid.




FIGURE 6
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Microscopically prominent squameus metaplasia(arrows)
demonstrated within the stellate reticulum of an
acanthomatous ameloblastoma noted in the upper sur-
gical specimen of Figure 5. (Magnification 100X)
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