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ABSTRACT

Objective: Geographic differences in clinical and pathological aspects of ameloblastoma have been suggested, therefore the
purpose of this study was to analyze cases of ameloblastoma in terms of clinical and radiographic manifestations, histopathological
types, treatment modalities and recurrence rate and compare them with reports from other parts of the world.
Methods: The medical reports of patients diagnosed with ameloblastoma were reviewed and the data concerning the age, gender,
chief complaint, the anatomical site of the lesion, radiographic appearance, histopathological diagnosis, treatment approach and
recurrence were retrieved. Surgical treatment consisted of either enucleation with curettage and peripheral ostectomy or resection;
marginal or segmental. Statistical analysis included descriptive and inferential statistics.
Results: This study included 25 patients with a mean age of 39 years, 14 (56%) were males and 11 (44%) were females. Six
patients (24%) were below 20 years when diagnosed. Nineteen patients (76%) had Solid Ameloblastoma, while the remaining
6 patients (24%) were diagnosed with Unicystic ameloblastoma, surgical treatment was provided for 23 patients, recurrence
occurred in 2 patients (8.7%).
Conclusions: The main clinical characteristics of ameloblastoma in Iraq are in line with those reported in other studies from other
parts of the world especially Asian countries, being mostly of solid variant, predominantly involving the mandibular posterior
region, with no gender predilection or slight male preponderance but generally affecting younger age group.
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1. INTRODUCTION

Ameloblastoma is a slowly growing and locally invasive
odontogenic tumor associated with high recurrence rate clas-
sified by the World Health Organization (WHO) as a be-
nign odontogenic tumor of epithelial origin with mature,
fibrous stroma without odontogenic ecctomesenchyme.[1–4]

Although its origin is uncertain[1] but theoretically the tumor
may arise from epithelial rests of dental lamina, developing
enamel organ, epithelial lining of odontogenic cysts or from
the basal cells of oral mucosa.[2] Historically it is believed
that the tumor was described by Cusack in 1827 and detailed
by Broca in 1868 and that Malassez was the first to coin the

term adamantinoma to this tumor in 1885, and he suggested
that it originates from the epithelial remnants of a developing
root sheath, while the term ameloblastoma was introduced
by Churchill in 1934.[3, 5–7]

Clinically ameloblastoma accounts for about 1% of all cysts
and tumors of the jaws and about 10%-58% of odontogenic
tumors.[3, 5–8] The tumor affects all age groups but the peak
incidence is in the third and the fourth decade of life, and
mostly involving the mandibular molar ascending ramus re-
gion.[2, 9, 10]

Ameloblastoma can be divided into 3 main subtypes namely;
Solid or Multicystic ameloblastoma (SA) which is the most
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common subtype, Cystic or Unicystic ameloblastoma (UA)
which was first described in 1977 by Robinson and Mar-
tinez[11] and studied in detail and classified into luminal, in-
traluminal and mural types by Ackermann et al. in 1988.[12]

The third subtype of ameloblastoma is the Peripheral or
Extraosseous ameloblastoma which is rare. These sub-
types have different clinical manifestations and distinct treat-
ment and prognostic considerations.[2, 12, 13] Microscopically
Ameloblastoma shows follicular or plexiform patterns and
other less common patterns namely; acanthomatous, desmo-
plastic, granular and basal.[5] SA is more aggressive with
high recurrence potential than UA which usually responds
to a less aggressive treatment.[13, 14] Two malignant variants
of ameloblastoma were distinguished by the WHO namely;
malignant (or metastasizing) ameloblastoma which shows
signs of metastasis, mostly to the lung while retaining the
histological features of solid ameloblastoma, and ameloblas-
tic carcinoma that shows histological features of malignant
transformation like pleomorphism and mitosis.[15]

Radiographically ameloblastoma appears as a radiolucent
lesion of varying size either as a unilocular or multilocular,
the latter is described as “soap bubble” appearance.[6, 16]

Surgical treatment includes conservative approaches involv-
ing enucleation and curettage which is associated with high
recurrence rates or more radical treatment approaches such
as marginal and segmental resection of the affected jaw
bones.[1, 5]

Aims
Geographic differences in clinical and pathological aspects
of ameloblastoma have been suggested.[17] To the best of our
knowledge, there are only few reports about ameloblastoma
in Iraq, therefore the purpose of this study was to analyze
cases of ameloblastoma in terms of the clinical and radio-
graphic manifestations, histopathological types, treatment
modalities and recurrence rate and compare them with re-
ports from other parts of the world.

2. MATERIALS AND METHODS
The medical reports of patients who were diagnosed and
treated for ameloblastoma at the Department of Oral and
Maxillofacial surgery, College of Dentistry, University of
Baghdad during the period extending from January 2009 to
December 2015 were reviewed and the data concerning the
age, gender, chief complaint, the anatomical site of the lesion,
radiographic appearance, histopathological type, treatment
approach and recurrence were retrieved. All the patients had
at least 2 radiographs, mostly Orthopantomograph (OPG)
and posteroanterior (PA) view of the mandible and in some
patients CT scan was taken for better assessment of the ex-

tent of the lesions. Radiographically the lesions were either
unilocular or multilocular radiolucency with or without root
resorption.

2.1 Surgical treatment
Diagnosis was made by incisional biopsy of the lesions under
local anesthesia and surgical treatment, after obtaining in-
formed consent from the patients, consisted of either enucle-
ation with curettage using curette and peripheral ostectomy
by surgical handpiece and bur, this modality of treatment was
reserved for UA. The other treatment modality was through
resection of the tumor with about 1 cm of clinically and
radiographically intact surrounding bone as a safe margin,
resection was either marginal or segmental according to the
extent of the lesion and was performed for cases of SA. Two
patients who were diagnosed with SA refused to undergo
mandibular resection and asked for more conservative pro-
cedure, for these patients enucleation with curettage and
peripheral ostectomy was performed after informing them
about the higher possibility of recurrence.

During the follow up, which was calculated from the date of
the first treatment to the date of the last available assessment,
the patients were examined clinically and radiographically
for any recurrence, any suspicious lesion was biopsied under
local anesthesia to confirm the presence of recurrence.

2.2 Statistics
Statistical analysis included descriptive and inferential statis-
tics using Chi-square test and Student T-test for 2 indepen-
dent means, the level of significance was set at p < .05.

3. RESULTS

3.1 Demographics and clinical manifestations
This retrospective study included 25 patients, 14 (56%) were
males and 11 (44%) were females with a male: female ratio
of 1.3:1, however, gender difference was statistically not sig-
nificant at p < .05 (χ2 = 0.36, p = .549). The patients ranged
in age from 12 to 75 years with a mean of 39 years. Six
patients (24%) were below 20 when diagnosed (see Table 1).

Table 1. Distribution of the age groups
 

 

Age group Number of patients (%) 

10-19 6 (24) 

20-29 2 (8) 

30-39 4 (16) 

40-49 4 (16) 

50-59 3 (12) 

60-69 4 (16) 

70-79 2 (8) 

Total 25 (100) 
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All the patients reported painless swelling as their chief com-
plaints with variable durations ranging from 3 months to 9
years, in one patient there was a draining sinus expressing a
yellowish fluid.

All the lesions were in the mandible, in 13 (52%) pa-
tients the left side of the mandible was involved whereas in
10 (40%) patients the right side was affected. In the remain-
ing 2 (8%) patients the lesions affected the anterior mandible
with tumors crossing the midline. Most of the cases involved
the posterior mandibular region (see Table 2).

Table 2. Anatomical sites
 

 

Location Number of patients (%) 

Premolar-Molar region 9 (36) 

Molar-Angle-Ramus region 9 (36) 

Premolar-Molar-Angle-Ramus 5 (20) 

Anterior crossing the midline 2 (8) 

Total 25 (100) 

 

3.2 Radiographic appearance
Radiographically the lesions appeared as multilocular radi-
olucency (see Figure 1) in 17 patients (68%) and as unilocular
radiolucency (see Figure 2) in 8 (32%). Thirteen patients
(52%) showed root resorption, and all the cases for which
CT scan was available showed expansion of the buccal and
lingual plates (see Figure 3).

3.3 Surgical treatment
Surgical treatment was carried out in 23 patients (92%) the
remaining 2 patients were deemed unfit for major surgical
operation by the anesthetist. The lesions were treated by
enucleation with curettage and peripheral ostectomy in 8
patients (34.8%), 2 of whom had SA but declined resection.
On the other hand resection was performed in 15 patients
(65.2%) as shown in (see Figure 4).

Figure 1. OPG of a 32 years old patient showing a
multilocular radiolucency involving the molar-angle-ramus
region of the left mandible with root resorption of the
second molar

Figure 2. OPG of a 28 years old patient showing a
unilocular radiolucency involving the premolar-molar region
of the left mandible with root resorption of the first premolar
and second molar

Figure 3. CT scan (axial section) showing buccal and
lingual expansion of the mandible

3.4 Histopathology and follow up
Of all the 25 patients in this study, the histolopathological
examinations revealed SA in 19 patients (76%), 18 (94.7%)
were of follicular type and one (5.3%) of plexiform type,
while the remaining 6 patients (24%) were diagnosed with
UA. The mean age of patients with SA was 42.6 years
whereas that of patients diagnosed with UA was 29.7 years,
but the difference was statistically not significant at p < .05
(T = 1.314. p = .102).

The follow up period ranged from 8 months to 6 years, dur-
ing this period recurrence occurred in 2 patients (8.7%), both
patients, in whom recurrences were evident and proved by
biopsy, had SA treated by enucleation and curettage, in one
of them the recurrence was treated by segmental resection of
the lesion, while the other patient declined further treatment,
therefore recurrence in treated SA was (11.8%) while no
recurrence was detected in UA.
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Figure 4. Intraoperative view of the same patient in Figure 2
showing segmental resection of the tumor with safe margin
and temporary reconstruction with reconstruction plate

4. DISCUSSION
Ameloblastoma is the second most common odontogenic
tumor of the jaw bones after odontoma,[13] but its clinical
significance comes from its characteristic high recurrence
rate in addition to the slow and locally aggressive growth pat-
tern which, if untreated, the tumor can grow to a massive or
grotesque proportions as it is often the case in some African
countries.[18] Geographic differences in incidences and clini-
cal manifestations are suggested in the literature.[13, 17]

4.1 Comparison of demographics
The mean age in the current study (39 years) is almost iden-
tical with that reported by Small and Waldron[19] in their
review of 1.036 cases where they report an average age of
38.9 years. Another study from South Korea reported a mean
age of 34.5 years.[20] Reichart et al. in 1995 reported a higher
mean age among Asians (41.2 years) followed in descending
order by Caucasians (39.9 years) and Blacks (28.7 years).[21]

In this study patients below 20 years of age were involved in
(24%) of the cases, lower incidence rates of ameloblastoma
in a similar age group have been reported in Asian stud-
ies; 13.9%,[9] 18.2%[22] and 19.7%.[23] However one study
from a neighboring country[24] reported a higher incidence
of ameloblastoma (38.5%) in patients below 21.

African studies, on the other hand, report incidences of
ameloblastoma in patients 10-19 years of 17.1% in Zim-
babwe,[25] 21.3% in Kenya[17] and 21.9% in Nigeria.[26]

Other studies also suggest that ameloblastoma in Africa oc-
curs in younger age groups than that reported in European
and American studies.[13]

Equal gender distribution is reported[17, 26] but the results of
this study show slightly higher male preponderance, although

the gender difference was statistically not significant. A sim-
ilar observation was made by other studies.[7, 24, 27, 28] On the
other hand female preponderance is also reported.[5, 6]

4.2 Comparison of clinical presentations and radio-
graphic features

The clinical presentation was a slowly growing painless
swelling in all the patients; this is in keeping with other
studies that reported painless swelling as the most common
clinical manifestation.[24, 27] Radiographically multilocular
radiolucency was the most common appearance which is
also observed in other studies,[5, 6, 16, 27] root resorption was
evident in more than half of the patients in the current study,
other studies reported different percentages as low as 6.7%
in one study[27] and as high as 72% in another.[16]

Apajalahti et al., in their review of imaging characteristics
of 26 patients, state that the tendency of ameloblastoma to
cause bony expansion and perforation and root resorption
are significant aspects in the differential diagnosis empha-
sizing the superiority of CT scan over the conventional two-
dimensional imaging modalities.[16] In the current study over
half of the patients showed root resorption and in all the
patients, for whom CT scans were available, expansion of
bone buccally and lingually was evident.

The results of this study show that the majority of the cases
were diagnosed with SA, an observation that is evident in the
literature.[2, 5, 27] Most of the cases of SA, in this study, were
of follicular type, other studies reported the predominance
of follicular ameloblastoma,[6, 17, 29] yet this finding is in con-
trast to Siar et al.[27] and Fregnani et al.[5] where plexiform
type was evident in most of the cases.

With respect to the anatomical site, this study is in line with
most reports in that the mandible is the most common jaw
bone involved and that the posterior part of the mandible
is most frequently reported site,[5, 17, 24, 27] other studies,[30]

however, have reported that anterior mandible is the most
common site of involvement; this observation has also been
made in some African countries suggesting a geographic
variation which is in contrast to reports from Asia and the
west.[6] Reichart et al.[21] also reported that the anterior
mandible is significantly more involved in Black than in
White populations.

4.3 Treatment
Treatment of ameloblastoma entails two main approaches;
the first is radical approach involving resection of the tumor
with 1 cm – 1.5 cm of clinically and radiographically unin-
volved bone, the second approach is more conservative and it
consists of enucleation of the tumor with bone curettage.[31]

Although Carlson and Marx[32] believed that the terms “rad-

28 ISSN 2377-7311 E-ISSN 2377-732X



http://css.sciedupress.com Case Studies in Surgery 2016, Vol. 2, No. 4

ical” and “conservative” are inaccurate and they consider
recommending conservative therapy for an aggressive tumor
to be a paradox. Sampson and Pogrel[33] criticized the term
enucleation in treatment of ameloblastoma considering it
as a confusing term. The first approach is usually reserved
for treatment of SA[1, 14] while the UA is more amenable to
conservative approach.[20] Alternative therapeutic measures
are also reported like enucleation with cryosurgery, enucle-
ation and application of Carnoy’s solution as a means of
chemical cauterization and surgical excision with peripheral
ostectomy.[34–37] Carnoy’s solution is a powerful fixative
that penetrates the bone to more than 1.5 mm devitalizing
remaining tumor cells and reducing recurrence rate.[38] Lau
and Samman, in their systematic review, reported a recur-
rence rate of 16% in cases of UA treated with enucleation
followed by the application of Carnoy’s solution compared
with 30.5% for the cases treated by enucleation only[38] but
concerns about the safety of the inferior alveolar nerve have
been raised and a critical time of exposure of 2-3 minutes has
been suggested.[39] In this study Carnoy’s solution was not
used in the treatment of UA which consisted of enucleation
with thorough curettage and peripheral ostectomy using ro-
tary instruments, this approach was also found to be effective
in reducing recurrence rate.[38]

In cases treated with resection the rule of including
1 cm – 1.5 cm of clinically and radiographically intact bone
was followed regardless of the proximity to the inferior alve-
olar nerve especially in large lesions. Recent studies have
confirmed the presence of perineural and intraneural involve-
ment of the ameloblastoma with the nerve and recommended
that the nerve should not be preserved in cases of advanced
mandibular ameloblastoma.[40]

Radiotherapy was also reported as a treatment modality of
ameloblastoma especially as a salvage therapy.[41, 42]

4.4 Recurrence
This study shows a lower global recurrence rate than that
reported by other studies,[5, 43] it also shows that recurrence
occurred in SA treated conservatively by enucleation, Naka-
mura et al.[44] reported recurrence of SA treated conser-
vatively in 45% of the cases versus 10% recurrence for
cases treated radically while conservative and radical treat-
ment of UA showed recurrence in 14% and 0% respectively.
Antonoglou and Sandor[14] in a systematic review and meta-
analysis of 229 cases reported a recurrence rate ranging 0.8%-
38% in SA and 0.2%-12% in UA favoring radical treatment
for SA. Conservative treatment was associated with higher
recurrence rate in other studies.[20, 43] SA and UA are in-
traosseous tumors that have the potential for recurrence in

contrast to their extraosseous or peripheral counterpart which
has a negligible recurrence rate.[43] Recurrence is a major
concern when treating ameloblastoma, some authors sug-
gest that the term “persistence” is more accurate owing to
the incomplete removal of the tumor.[32] Most recurrence is
reported to occur within 5 years after surgery, which is in
line with this study since recurrences occurred within 2 years
after surgery, but late recurrence as late as 33 years is also
possible.[21, 43] The low recurrence rate, in the current study,
can be attributed to the radical treatment approach adopted
by the authors especially in patients diagnosed with SA, but
given the relatively short follow up period the reported recur-
rence rate should only be considered cautiously due to the
possibility of late recurrences.

Inadequacy of surgical treatment, the histopathological sub-
type and the tumor behavior are primary factors implicated
in recurrence of ameloblastoma.[13, 20, 27, 43] Hong et al.,[20] in
their long term follow up of 305 cases, maintained that recur-
rence was more in follicular than in plexiform types which
is in line with the results of our study yet in contrast with
Siar et al.[27] who showed that most recurrences occurred in
plexiform growth pattern.

Soft tissue recurrences of ameloblastoma have been reported
to occur even after radical treatment, Lin et al. in 2015[45]

attributed soft tissue recurrence to the aggressive behavior of
the tumor and the insufficient resection of the adjacent soft
tissues in the primary treatments and they also made the ob-
servation that half of the cases had multiple recurrences and
that in most of the cases recurrence occurred after 10 years
of the primary treatment recommending long-term follow up
especially for aggressive tumors.

5. CONCLUSIONS

The results of this study need to be interpreted cautiously
because of its main limitations of small sample size and short
follow up period relative to other cited studies, neverthe-
less, they revealed that the main clinical characteristics of
ameloblastoma in Iraq are in line with those reported in other
studies from other parts of the world especially Asian coun-
tries, being mostly of solid variant, predominantly involving
the mandibular posterior region, with no gender predilection
or slight male preponderance but generally affecting younger
age group, this study also showed that recurrence occurred in
cases of SA treated conservatively by enucleation, curettage
and peripheral ostectomy.
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