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INTRODUCTION

Ameloblastoma (“amel,” meaning enamel, and, “blastos”, 

meaning germ) is a benign, slow-growing yet locally 

aggressive epithelial odontogenic tumor.1 This was 

termed as Adamantinoma in 1885 by Louis-Charles 

Malassez.2 In 1930, Ivey and Churchill devised the term 

Ameloblastoma, considered it as a true neoplasm because 

of the resemblance with the cells of the enamel-forming 

organ.3The global incidence rate was estimated to be 0.92 

per million population per year, with a male predominance 
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and the peak age of incidence in the third decade of life. 

Mandible is the preferred site.4 This tumor ranks as the 

most common odontogenic tumor in Asia and Africa.5

World Health Organization (WHO) defines it as locally 

invasive polymorphic neoplasm consisting of proliferating 

odontogenic epithelium, which usually has a follicular or 

plexiform pattern lying in a fibrous stroma.6 The 2017 WHO 

classification divided ameloblastoma into three categories: 

conventional, unicystic, and peripheral.7 Histologically 

conventional type can be further divided into follicular, 
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ABSTRACT

Introduction: Ameloblastoma is a benign, slow-growing but locally aggressive epithelial 

odontogenic tumor with a male predominance in the third decade of life and mandible 

being the preferred site. The 2017 World Health Organization (WHO) classification divided 

ameloblastoma into three categories: conventional, unicystic, and peripheral. Histologically, 

the conventional type can be further divided into follicular, plexiform, acanthomatous, and 

granular cell morphological patterns; other less common histological variants are clear cell, 

basal cell and desmoplastic; while unicystic type presents three histological subtypes: luminal, 

intraluminal, and mural. The biological behavior of conventional ameloblastoma and the mural 

variant of unicystic ameloblastoma are considered more aggressive due to their higher incidence 

of recurrence.

Objective: The present study aims to clarify demographic and histopathological variations 

among Nepalese subjects and also find out the relationship between age, gender, and site of 

lesion with histological subtypes.

Materials and Method: Histopathologically diagnosed cases of ameloblastoma retrieved from 

the Department of Oral Pathology, reported between 2072 and 2077 were selected for the 

study. Formalin-fixed, paraffin-embedded tissue samples were stained with hematoxylin and 

eosin and were observed under the microscope. Slides were classified according to the World 

Health Organization of Odontogenic Tumors (2017). Patients’ details considering age, gender, 

site of the lesion, and histological types of ameloblastoma were further analyzed.

Result: Out of 33 cases of ameloblastoma, 29(87.9%) were conventional type, the predominant 

histopathological pattern being plexiform 17(51.5%) followed by follicular 6(18.2%).The 

patient's age ranged from 14 to 65 years(mean, 29.24 years). There was male predilection 

19(57.6%) and the posterior mandible 23(69.70%) was commonly affected. Chi-square test 

revealed there was no significant association of ameloblastoma with age, gender, or location 

(p>0.05).

Conclusion: These data may serve as baseline information on the occurrence of various 

histopathological types of ameloblastoma in Nepalese subjects along with the information of 

basic epidemiological features.
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plexiform, acanthomatous, and granular cell morphological 

patterns; other less common histological variants are clear 

cell, basal cell, and desmoplastic while unicystic type 

presents three histological subtypes: luminal, intraluminal, 

and mural.8 Apart from these typical lesions mentioned 

in the literature, there is another term, known as hybrid 

ameloblastoma, which is an unusual histopathological 

variant involving the combination of classical follicular 

or plexiform patterns along with desmoplastic type.9 The 

biological behavior of conventional and the mural forms of 

unicystic ameloblastomas are considered more aggressive 

due to their higher rate of recurrence.8 Owing to the 

increased recurrence rate of mural variant, the conservative 

treatment of this form is debatable. On the other hand, it 

is also assumed that the histological studies cannot predict 

the clinical behavior of ameloblastoma.7

Regardless of the vast number of studies on ameloblastoma 

in the literature, this has not been studied in the Nepalese 

population. Knowledge of basic features such as age, 

gender, location, radiographic appearances, and histological 

presentations can be extremely valuable in developing 

differential diagnosis and treatment. Thus, our study aims 

to clarify histopathological variations of ameloblastoma 

along with basic epidemiological features.

MATERIALS AND METHOD

Ethical approval and study setting

A cross-sectional study was conducted at the Department of 

Oral Pathology, Kantipur Dental College (KDC) Teaching 

Hospital and Research Center. The study protocol was 

approved by the Institutional Review Committee of KDC. 

Study population and criteria

The sample size was calculated from the formula, 

n=Z2pq/e2 where, z= standard normal deviate; set at 

1.96 which corresponds to 95% confidence level, p= 

prevalence 4%10, q= 1-p, e= margin of error(7%). Hence, 

the sample obtained was 30.11. By adding 10% of the 

sample size, to consider permissible error, the total sample 

size obtained was 33 cases of ameloblastoma. Clinically 

and histopathologically, diagnosed cases of ameloblastoma 

were retrieved for detailed analysis from the archives 

of the Department of Oral Pathology. The data of the 

patients reported between 2072 and 2077 were included. 

All patients who had been histopathologically diagnosed 

with ameloblastoma were included in the study. Our study 

excluded repeated biopsies of the same cases. Formalin-

fixed, paraffin-embedded tissue samples were collected 

and stained by hematoxylin and eosin (H&E). 

Hematoxylin and Eosin staining

Using semi-automatic microtome (AMOS Scientific 

AEM 460, Australia), 3 µm paraffin-embedded sections 

were cut. The slides were lifted onto the albumin coated 

adhesive glass slides and then dewaxed with the help of a 

hot plate at 700C. The slides were immersed in 3 changes 

of xylene for 2 minutes each for clearing. For rehydration, 

decreasing grades of alcohol (100%, 90%, and 80%) each 

for 3 minutes was used then distilled water for 2 minutes 

was used for washing. The sections were stained with 

Harris hematoxylin (Hi-Media Laboratories) solution for 

5 minutes followed by washing with running tap water for 

3 minutes, then were placed in 1% acid alcohol for 5-10 

seconds and again washed. Following this, the slides were 

dehydrated with 95% alcohol and then immersed in 1% 

lithium carbonate (Thermo Fisher Scientific) for bluing 

followed by 100% alcohol for 3 minutes each. Specimens 

were stained in 1% Eosin Y (Hi-Media Laboratories) for 2-3 

minutes and washed in running tap water for 3 minutes. 

Finally, the slides were mounted in Dibutylphthalate 

Polystyrene Xylene, DPX (Thermo Fisher Scientific), and 

covered by coverslips.

Microscopic interpretation and data collection

All stained slides were viewed under an optical microscope 

(Labomed Lx 400). The tumors were classified according 

to the 2017 WHO classification of odontogenic tumors.

Patients’ details considering age, gender, site of the lesion, 

and histological types of ameloblastoma were noted. 

Statistical analysis

The obtained data were analyzed using Statistical Package 

for Social Sciences version 21.0 (SPSS Inc., Chicago, IL, 

USA). Descriptive analysis was done for age, gender, site 

of the lesion, and histological variants. Chi-square test was 

done to determine the association between the variables. 

P-value <0.05 was considered as significant value.

RESULT

A total of 33 cases of ameloblastoma were taken from the 

Department of Oral Pathology.

1. Distribution of cases according to histopathological 

type

Of all the observed ameloblastoma cases, conventional 

ameloblastoma was found to be the most prevalent 
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with 29 (87.9%) cases. Among the cases of 

conventional ameloblastoma, plexiform variant 17 

(51.5%) was the most common subtype. Figure 

2 shows the histopathological picture of different 

variants of ameloblastoma. All the cases of unicystic 

ameloblastoma were of an intramural variant.

2. Distribution of cases according to Age-group 

The age range of patients varied between 14 to 65 

years with the mean age of 29.24 years. Our study 

revealed that the diagnosed cases occurred most 

commonly in the 2nd decade (Figure 3).

Table 1: Prevalence of histological types of 
ameloblastoma 

Histological type Frequency (n) Percentage (%)

Conventional 29 87.9

Unicystic 4 12.1

Peripheral 0 0.0

Total 33 100.0

Figure 1: Variants of conventional ameloblastoma

 Figure 3: Age-group distribution of ameloblastoma

Figure 2: Histopathological variants of ameloblastoma in H&E stain, magnification ×400 (a) Plexiform,  

(b) Follicular, (c) Acanthomatous, (d) Desmoplastic, (e) Hybrid, (f) Mural (unicystic)
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Table 2: Distribution of cases according to the site 

Site
Frequency 

(n)
Percentage 

(%)

Anterior 5 15.15

Posterior (molar-premolar) 23 69.70

Posterior-most (ramus, angle, condyle, 
coronoid)

5 15.15

Total 33 100.0

Table 3: Comparison of different parameters using  
Chi-square test 

Site
Histopathological type

p-value
Conventional Unicystic

Age
<30 years 21 2 0.351 

(N.S.)>30 years 8 2

Gender
Male 17 2 0.574 

(N.S.)Female 12 2

Site

Anterior 5 0

0.372 
(N.S.)

Posterior 
(molar-
premolar)

19 4

Posterior-
most (ramus, 
angle, condyle, 
coronoid)

5 0

Figure 4: Distribution of cases according to gender

3. Distribution of cases according to gender

Regarding gender distribution, ameloblastoma showed 

male predominance 19 (57.6%) with a male: female 

ratio of 1.35:1(Figure 4).

4. Distribution of cases according to Site

All of the cases were located in the mandible of 

which the molar-premolar area was the most affected 

region with 23 cases (69.70%)(Table 2).

57.6% 

Male

42.4% 

Female

5. Association between the demographic and 

histopathological type of ameloblastoma

Chi-square test revealed there was no significant 

association of ameloblastoma with age, gender, or 

location (p>0.05)(Table 3).

DISCUSSION

Ameloblastoma, a clinically significant neoplasm of 

odontogenic epithelium is commonly encountered with 

diverse histopathological variations. It is an inexplicable 

tumor with strong propensity to recur after treatment.11 

The recurrence rate may range from 15.9% to 20.6 %. 

It may take longer than 20 years to become evident, so 

the resulting rate of incidence could be higher.10 A variety 

of risk factors, tumor subtype, site, treatment methods, 

clinical features, radiographic appearances and tumor 

behavior are believed to be the result of the recurrence of 

ameloblastoma.12

Our descriptive analysis revealed that plexiform was the 

most common histological type followed by follicular. This 

finding was similar to Shekhar et al. 201913 while several 

studies showed the follicular predominance. The result is 

in line with the review of Hendra et al. 20194 where they 

encountered the plexiform pattern was dominated in Asia 

while in other continents follicular variant was the most 

common. In our study, none of the cases of peripheral 

ameloblastoma was noted. This could be because 

peripheral ameloblastoma does not usually produce gross 

disfigurement5 and as a result patient may not seek medical 

attention. 

The peak incidence of ameloblastoma was found to be in 

the second decade of life, which was also noted in other 

studies.13,14 Talking about the global incidence, the peak 

incidence was in the third decade.4 This difference may 

possibly reflect more accessibility to medical care; as this 

age group would be more concerned to have regular check-

ups and routine radiographic investigations. The results 

also showed that there was no significant association 

between age and the lesion. However, Rahman et al. 

201910 revealed the relation of age with histological type 

was statistically significant. They found that plexiform 

type was found commonly in younger age group.

Regarding gender distribution, almost all studies showed 

that males were more commonly affected than females 

similar to our findings. The gender distribution reported 

in 20194 and 199515 male predominance while Shekhar 

et al., 201913 presented female predominance. There are 

also studies which revealed equal prevalence among both 

genders.14 Our study also demonstrated no significant 

association between gender and the histological types of 

ameloblastoma. 

It is documented that the site of predilection for 
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ameloblastoma is mandible, mostly in the posterior 

region.17 For analytical convenience, the mandible has 

been divided as anterior (from midline to distal surface of 

canine), posterior (from mesial surface of first premolar to 

the distal surface of the third molar), and posterior-most 

(angle, ramus, condyle, coronoid process).5 In the present 

study, most of the cases occurred in the posterior molar-

premolar region which was in accordance with the study 

by Dhanuthai et al.5 Though the regions were not specified 

in several studies, mandible was the predominant site of 

occurrence.4,10,13,14 Also, no significant association between 

the site of lesion and type of ameloblastoma was found 

in the study. However, Rahman et al., 201910 showed 

follicular or plexiform ameloblastoma occurred more in the 

posterior mandible and showed a significant association 

between location and histological type.

These demographic parameters with the histological types 

from the present study provide the baseline information 

of Nepalese subjects. However, the relationship between 

clinical presentation and radiographic characteristics 

with histopathological types could be evaluated. So, we 

recommend that further studies should be done in a larger 

sample size to establish clinico-pathological correlations.

CONCLUSION

Although benign, ameloblastoma frequently invades 

locally and occasionally metastasize. Hence, it is important 

to establish a precise diagnosis since the biological 

behavior and treatment varies according to the diagnosis. 

This study provides a broad analysis of various types of 

ameloblastoma in the Nepalese subjects using various 

demographic parameters.
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