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Abstract---The emergence of ameloblastoma as the second most 
common odontogenic tumor that occurred after odontomas is a rare 

capacity to metastasize. Furthermore, this study aims to determine 

the clinicopathological profile of ameloblastoma. This was a 
descriptive retrospective study. The samples were obtained from 

histopathological examination data from the patients with 

ameloblastoma from January 2016 to December 2020 at the 
Anatomical Pathology Laboratory of Dr. Soetomo Academic General 

Hospital Surabaya. Moreover, the diagnosis of confirmed 

ameloblastoma was obtained in 95 cases. The occurrence age of 
ameloblastoma in both jaws ranged from 7-84 years with a mean age 

of 36.3 years. In this case, the highest number of patients with 

ameloblastoma has occurred in the 41-50 years age group with 21 

cases (22%). There was no gender predilection in ameloblastoma. The 
most common location of ameloblastoma was found in the mandible 

which was confirmed in 82 cases (86%) and found in the maxilla for 

13 cases (14%). In all, the most common type of ameloblastoma found 
was solid/multicystic ameloblastoma in 88 cases (93%) and unicystic 

ameloblastoma in 7 cases (7%). In the extent of solid or multicystic 

ameloblastoma, the most common mixed type was confirmed in 41 
cases (43%) and the most diverse incidence being plexiform and 

follicular types. These data are expected to serve as baseline 

information on the occurrence of various histopathological types of 
ameloblastoma at the Anatomical Pathology Laboratory of Dr. 

Soetomo Academic General Hospital. Furthermore, these are expected 

as a basis for future epidemiological data as well. 
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Introduction  

 

Ameloblastoma is categorized as a benign epithelial odontogenic tumor that grows 

progressively. It is characterized as an expansion and a tendency for local 
recurrence as if it is mistreated. As a result, it leads to facial disfigurement and 

functional problems (Cadavid et al., 2019; Vered et al., 2017). According to WHO 

(2017), ameloblastoma is a rare odontogenic tumor that has the estimated annual 
incidence is only about 0.5 cases per million population (Vered et al., 2017). 

Hariram et al stated that ameloblastoma is confirmed in 1-3% of all tumors and 

cysts of the jaws (Hariram et al., 2014). In fact, ameloblastoma is commonnly 

found in Asians and Africans than Latin Americans and Europeans (Siar et al., 
2012). There is no predilection for gender in ameloblastoma. The highest 

incidence of ameloblastoma is in the third and fourth decades, with a patient age 

range of 8-92 years (Cadavid et al., 2019; Vered et al., 2017). 
 

WHO (2017) divides ameloblastoma into four variants that consist of solid or 

multicystic ameloblastoma, unicystic type ameloblastoma, extraosseous or 

peripheral type ameloblastoma, and metastasizing ameloblastoma (Vered et al., 
2017). Solid or multicystic ameloblastoma is more common than unicystic 

ameloblastoma. There are six histopathological subtypes of solid or multicystic 

ameloblastoma i.e. follicular, plexiform, acanthomatous, granular, basaloid, and 
desmoplastic. These subtypes can either be single or mixed (Vered et al., 2017).   

Based on the etiopathogenesis, ameloblastoma originates from the unerupted 

dental lamina and occurs through mutations in the MAPK (Mitogen-activated 

protein kinase) and SMO (Smoothened) gene pathways (Vered et al., 2017; 
Hariram et al., 2014). Furthermore, this retrospective study aims to describe the 

clinicopathological profile of ameloblastomas which were thoroughly diagnosed at 

the Anatomical Pathology Laboratory of Dr. Soetomo Academic General Hospital 
Surabaya for five years. 

 

Materials and Methods 

 
After obtaining permission from the Research Ethics Committee No. 

1271/120/4/II/2022 at the Faculty of Medicine of Universitas Airlangga, a total 

of 95 cases from the histopathological examination were diagnosed as solid or 
multicystic ameloblastoma and unicystic ameloblastoma. These data were taken 

for detailed analysis at the Anatomical Pathology Laboratory of Dr. Soetomo 

Academic General Hospital Surabaya. In this study, the data reported from 
January 2016 to December 2020 were observed. The materials were analyzed by 

considering patients’ gender, their age group, the location of ameloblastoma, the 

type of specimen, and the histopathological type of ameloblastoma. Moreover, the 
hematoxylin and eosin stain sections were only used to diagnose all cases. 

 

Results and Discussions 
 

A total of 95 cases from the histopathological examination were diagnosed as solid 

or multicystic ameloblastoma and unicystic ameloblastoma. These data were 

taken for detailed analysis at the Anatomical Pathology Laboratory of Dr. Soetomo 
Academic General Hospital Surabaya.   
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Gender distribution   
 
A total of the 95 cases were consisted of 48 male (49%) and 47 female patients 

(51%). There was no gender predilection (Table 1). 

 
Age group distribution  
 

The distribution of the age group of 95 cases of ameloblastoma consisted of the 

followings criteria; 1-10 years age group were occurred in two cases (2 %), 11-20 
years age group were occurred in 16 cases (17 %), 21-30 years age group were 

occurred in 19 cases (20 %), 31-40 years age group were found in 19 cases (20%), 

41-50 years age group were confirmed in 21 cases (22 %), 51-60 years age group 
were confirmed in  13 cases  (14 %), 61-70 years age group were confirmed in 

three cases  (3 %), 71-80 years age group were confirmed in one case (1 %), and 

81-90 years age group were found in one case (1 %). The most age group 
distribution was found in the 41-50 years age group with 21cases (22%). The age 

of occurrence of ameloblastoma in both jaws ranged from 7 to 84 years with a 

mean age of 36.3 years (Table 1). 
 

Tumor location   
 

The location of ameloblastoma is in the mandible and maxilla. The most common 
site of ameloblastoma was originated from the mandible that found in 82 cases 

(86%) and from the maxilla that found in 13 cases (14%) (Table 1). 

 
Table 1 

Distribution patient of ameloblastoma (gender, age distribution and tumor 

location) 
 

Patient Characteristic n % 

Gender   
Males 48 49 % 

Females 47 51 % 

   

Age   
1-10 2 2 % 

11-20 16 17 % 

21-30 19 20 % 
31-40 19 20 % 

41-50 21 22 % 

51-60 13 14 % 
61-70 3 3 % 

71-80 1 1 % 

81-90 1 1 % 
   

Tumor location    

Mandibula 82 86 % 
Maxilla 13 14 % 
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Histopathological type  
 

Among histopathological types, solid or multicystic ameloblastoma was the most 

common type with 88 cases (93%) compared to unicystic ameloblastoma in seven 
cases (7%). In the extent of solid or multicystic ameloblastoma, the mixed type 

was occurred in 41 cases (43%) and the plexiform type with 23 cases (24%), 

follicular type was found in 17 cases (18%), acanthomatous type with five cases 
(5%), granular type with one case (1%) and desmoplastic type with one case (1%) 

as well (Table 2). In this study, the findings were depicted as the followings; the 

most occurrences were plexiform as found in 41 cases of the mixed type, the 
follicular types were occurred in 31 cases, followed by five cases of mixed 

follicular and acanthomatous type, two cases of mixed plexiform and 

acanthomatous type, two cases of mixed plexiform, follicular and acanthomatous 
type and a case of plexiform, follicular, acanthomatous and basaloid type. 

Furthermore, the microscopic features from ameloblastoma can be seen in Figure 

1 and Figure 2. 

 
Table 2 

Histopathological type 

 
Age 

group 

Solid or Multicystic Ameloblastoma Unicystic 

Ameloblastoma Follicular Plexiform Acanthomatous Granular Desmoplastic Mixed 

1-10 0 1 1 0 0 0 0 

11-20 1 8 1 0 0 3 3 

21-30 0 3 1 1 1 10 4 

31-40 1 7 1 0 0 11 0 

41-50 9 2 0 0 0 9 0 

51-60 5 1 0 0 0 7 0 

61-70 1 1 1 0 0 0 0 

71-80 0 0 0 0 0 1 0 

81-90 0 0 0 0 0 1 0 

Total 17 23 5 1 1 41 7 

 



         482 

 
Figure 1. Histopathology of solid or multicystic ameloblastoma. (A) The follicular 

type with islands of odontogenic epithelium within fibrous stroma. 

 

The epithelium consisted of columnar peripheral palisading cells showing reverse 

polarization (arrowhead) and central loosely arranged cells resembling the stellate 
reticulum (arrow). H&E staining (×100). (B) The plexiform type with anastomosing 

strands and cord of basal cells (arrow), delicate stroma, and inconspicuouss 

stellate reticulum. H&E staining (×100). (C) The acanthomatous type featured 
squamous metaplasia in the stellatereticulum-like central areas (arrow). H&E 

staining (×100). (D) The granular type showed granular change in stellate 

reticulum-like central areas (arrow). H&E staining (×100). (E) The basaloid type 
with epithelium consisted of basaloid peripheral palisading cells (arrowhead). 

H&E staining (×100). (F) desmoplastic ameloblastoma consisted of cuboidal to flat 

peripheral cells (arrowhead) with densely collagenous stroma (arrow). H&E 
staining (×100). 

 

 

 
 

Figure 2. Unicystic ameloblastoma showed a simple cyst and lined by 
characteristic ameloblastomatous epithelium with peripheral palisading and 
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nuclear polarization (arrowhead), overlying loosely arranged cells that may 

resembles stellate reticulum (arrow) 

 

As a matter of fact, ameloblastoma is a benign epithelial odontogenic neoplasm. 
Furthermore, solid or multicystic ameloblastoma is a benign intraosseus that 

grows progressively as epithelial odontogenic neoplasm. It is characterized by 

expansion and tendency for local recurrence as if it is not adequately removed. 
Unicystic ameloblastoma is a variant of intraosseous ameloblastoma that occurs 

in cystic cavity with or without luminal proliferation (Vered et al., 2017). In this 

study, the distribution of ameloblastoma cases based on age found that the most 
common age group was in the 41-50 years with 21 cases (22%). Moreover, this 

incidence rate was in accordance with the statement of WHO (2017) that the most 

common age is in the fourth and fifth decades (Vered et al., 2017). Hendra et al 
stated that the incidence of ameloblastoma cases in Asians occurred between the 
third decades while the worldwide rate occurred in the third decade. The 

incidence in Africa and South America was commonly to be found at a younger 

age i.e. in the third decade; however, the incidence in Europe and North America 
was commonly to be found at the older age i.e. the fifth and final decades (Hendra 

et al., 2019) 

 
The mean age of the patients in the time of initial diagnosis was 36.3 years. This 

notion was in accordance with the research of Hresko et al and Milman et al in 

getting the average incidence of ameloblastoma at the age of 36 years (Hresko et 
al., 2021; Milman et al., 2016). In this study, the cases of ameloblastoma within 
the age ranged from 7 to 84 years was in accordance with WHO (2017) where the 

age range of ameloblastoma incidence is 8 to 92 years. Furthermore, Cadavid et al 
found that ameloblastoma was commonly occurred in the age range of 9 – 82 
years (Cadavid et al., 2019; Vered et al., 2017).    

 

Secondly, the distribution of ameloblastoma cases based on sex groups i.e. 48 

cases (51%) occurred in male patients and as many as 47 cases (49%) in female 
patients. There was no gender predilection in this study. This was in accordance 

with WHO (2017), Cadavid et al and Intapa in the extent of the research to obtain 

that there was no ameloblastoma in gender predilection (Cadavid et al., 2019; 
Vered et al., 2017; Intapa, 2017). Hendra et al stated that the incidence of 

ameloblastoma in Asia, Africa and North America was predominantly male; 

however, it is not statistically significant (Cadavid et al., 2019; Hendra et al., 
2019; Intapa, 2017).   
 

The most frequent cases of ameloblastoma located in the mandible were 82 cases 

(86%) compared to those which were found in the maxilla as 13 cases (14%). This 
result was in accordance with WHO (2017) and Neville et al that 80%-85% cases 

of ameloblastoma occur in the mandible while 15-20% in the maxilla (Neville et 
al., 2016; Vered et al., 2017). Hendra et al stated that the incidence rate in the 

mandible was more often as many as 87.2% and in the maxilla as many as 8.5% 
(Hendra et al., 2019). Patsa et al found that the incidence of ameloblastoma in the 

mandible was 85.13% more frequent while in the maxilla was 14.87% (Patsa et 
al., 2016). Khatri et al. Thus, ameloblastoma in the mandible was 85.2% more 

than in the maxilla which was 14.8% (Khatri et al., 2015).   
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Based on the pathogenesis, the location of the ameloblastoma can be defined by 

gene mutations. Ameloblastoma in the mandible is more common with BRAF 
mutations as many as 72%. Nevertheless, mutations in the RAS family, FGFR2 

and SMO are very rare with a proportion of 5% each. Ameloblastoma in the 

maxilla is more common with mutations in the SMO (50%), RAS (40%), BRAF 

(20%) or FGFR2 (15%) genes (Evangelou et al., 2020; Vered et al., 2017).   
 

Cadavid et al stated that the cases of solid/multicystic ameloblastoma was the 

most frequent among other histopathological type with an incidence rate of 85% 

cases (Cadavid et al., 2019). This was in accordance with our study which found 
more cases of solid or multicystic ameloblastoma as many as 88 cases (93%) 

compared to unicystic ameloblastoma in seven cases (13%). Solid or multicystic 

ameloblastoma consisted of follicular type, plexiform type, granular type, basaloid 
type and desmoplastic type. The most common ameloblastoma occurred in the 

Anatomical Pathology Laboratory, RSUD Dr. Soetomo was the mixed type which 

was 41 cases (43%) and the rare case was granular type in one case (1%) and 
desmoplastic type was in one case (1%) as well. The most cases of mixed type 

ameloblastoma were plexiform and follicular type as many as 31 cases. This 

notion was in accordance with the study of Patsa et al. that described the type of 

ameloblastoma i.e. a mixture of plexiform and follicular types (Patsa et al., 2016). 
Moreover, according to WHO (2017) and Hendra et al, ameloblastoma can occur 

in a mixed (Vered et al., 2017). In this study, unicystic ameloblatoma consisted of 

four cases (57%) in 21-30 years age group and three cases (43%) in 11-20 years 
age group. This result was coherent with the statement of WHO (2017). It stated 

that approximately 50% of cases are diagnosed in the second decades of life with 

a patient’s age ranges from 1-79 years (Vered et al., 2017). 

 
Conclusion 

 

A total of 95 cases were diagnosed as ameloblastoma which occurred in the most 
age group of 41-50 years. Moreover, ameloblastoma was found the most in the 

mandible. In this study, there was no gender predilection. The most common 

histopathological type was mixed between plexiform and follicular types was 
found in 31 cases. 

 

Acknowledgements 
 

The authors would like to thank the Department of Anatomical Pathology 

Laboratory of Dr. Soetomo Academic General Hospital Surabaya for the data 

collections arrangement made for the residents.   
 

References 

 
Cadavid AMH, Araujo JP, Coutinho-Camillo CM, Bologna S, Junior CAL and 

Lourenco SV. Ameloblastoma: current aspects of the new WHO classification in 

an analysis of 136 cases. Surgical and Experimental Pathology. 2019; 2: 17. 
Doi.org/10.1186/s42047-019-0041-z. 

Evangelou Z, Zarachi A, Dumollard J.M, Peoc’h M, Komnos I, Kastanioudakis I, et 
al. Maxillary ameloblastoma: a review with clinical, histological and prognostic 



 

 

485 

data of a rare tumor. In vivo. 2020; 34: 2249-2258. 

Doi:10.21873/invivo.12035.  

Hariram, Mohammad S, Malkunje LR, Singh N, Das S, Mehta G. Ameloblastoma 

of the anterior mandible. Natl J Maxillofac Surg. 2014; 5: 47-50. Doi: 
10.4103/0975-5950.140173. 

Hendra FN, Cann EMV, Helder MN, Ruslin M, Visscher JGD, Forouzanfar T, et al. 
Global incidence and profile of ameloblastoma: A systematic review and 

meta‐analysis. Oral Diseases. 2019; 1–10. Doi: 10.1111/odi.13031. 

Hresko A, Burtyn O, Pavlovskiy L, Snisarevskyi P, Lapshyna J, Chepurnyi Y, et al. 
Controversies in ameloblastoma management: evaluation of decision making, 

based on a retrospective analysis. Med Oral Patol Oral Cir Bucal. 2021; Mar 1; 

26 (2): e181-6. Doi:10.4317/medoral.24104. 
Intapa C.Analysis of Prevalence and Clinical Features of Ameloblastoma and its 

Histopathological Subtypes in Southeast Myanmar and Lower Northern 

Thailand Populations: A 13-Year Retrospective Study. Journal of Clinical and 
Diagnostic Research 2017, Vol-11(1): ZC102-ZC106. Doi: 
10.7860/JCDR/2017/23629.9295. 

Khatri R, Divya KD, Jiwane AY, Gulati S, Balan A, Nileena RK, et al. 
Ameloblastoma: a 5 year retrospective analysis of cases in a tertiary healthcare 
center in kerala. Internasional journal of medical and applied sciences. 2015; 

4(1): 207-214. E-ISSN:2320-3137. 

Milman T, Ying G, Pan W, LiVolsi V. Ameloblastoma: 25 Year Experience at a 

Single Institution. Head and Neck Pathol 2016, 10: 513–520. Doi 
10.1007/s12105-016-0734-5. 

Neville BW, Allen CM, Damm DD, Chi AC. Oral and Maxillofacial pathology fourth 

edition. Elsevier; 2016. pp. 653-661. 
Patsa S, Jadav RB, Halder GC, Ray JG, Datta S, Deb T. Demographic and 

histopathological variation of ameloblastoma: A hospital-based study. J Oral 
Maxillofac Pathol. 2016; 20: 230-3. Doi: 10.4103/0973-029X.185937. 

Siar CH, Lau CH, Lau SH. Ameloblastoma of the Jaws: A Retrospective Analysis of 
340 Cases in a Malaysian Population. J Oral Maxillofac Surg. 2012; 70: 608-

615. Doi: 10.1016/j.joms.2011.02.039. 

Vered M, Muller S, Heikinheimo K. WHO classification of Ameloblasoma 4th 
edition. IARC Press; 2017. pp. 215-216. 

  


