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Root resorption in ameloblastoma: a 
radiographic analysis of 35 cases
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ABSTRACT

Background and Objective: Odontogenic tumors are heterogenous lesions with diverse clinical manifestations and histopathological 
features. Ameloblastoma is a slow growing, sizeable benign tumor with an increased recurrence potential. Radiographically, ameloblastoma 
mimics other odontogenic tumors occurring in the same region but can be differentiated based on certain features. The objective of the 
study was to evaluate the radiographic features and presence of root resorption in ameloblastoma as a diagnostic feature in the local 
population.

Methods: This retrospective hospital-based study was conducted at the Oral and Maxillofacial Surgery Department of Multan Medical 
and Dental College Multan, Pakistan from 1st Oct 2019 to 31st March 2020. Radiographs of 35 histopathologically confirmed cases of 
ameloblastoma were included in the study. These radiographs were assessed for site, locularity, and root resorption. Data were processed 
and analyzed by using SPSS version 23.0

Results: Mean age of the patients was 35.35±18.2 years with male predominance (66% vs. 34%). A total of 55% cases presented below 
35 years age group thus showing increased prevalence in young adults. Multilocular appearance was seen in 24 (68.5%) cases 
while uni-locular pattern was seen in 12 (31.5%) cases. Root resorption was detected in 19 (54.3%) cases. Statistically, root resorption 
was not significantly associated with the gender or age of the patients (p > 0.05).

Conclusion: Multi-locular appearance a nd root resorption are th e key radiographical features of  ameloblastoma presenting in our 
population.

Keywords: Ameloblastoma, multilocular, root resorption, unilocular, radiograph, odontogenic.

Received: 11 December 2021 Revised date: 22 February 2022 Accepted: 05 March 2022
Correspondence to: Hasan Mujtaba
*Associate Professor, Department of Oral Pathology, School of Dentistry (SOD), Shahid Zulfiqar Ali Bhutto Medical University, Islamabad, Pakistan.
Email: h_mujtaba@outlook.com
Full list of author information is available at the end of the article.

Introduction
Ectomesenchymal cells or odontogenic epithelium is involved 
in the tooth development.1 Any disturbance or mutation 
occurring in the tooth development process can lead to 
odontogenic tumor of diverse types which are classified 
according to their radiographic and histopathological 
features.1 Robinson2 described it as a benign tumor that is 
“usually unicentric, nonfunctional, intermittent in growth, 
anatomically benign and clinically persistent”. World 
Health Organization (WHO) considers ameloblastoma as 
the prototype of odontogenic tumors of epithelial origin 
with three clinico-pathological subtypes; conventional, 
unicystic and peripheral ameloblastoma.3 Ameloblastoma 
is a benign slow growing tumor which has an increased 
recurrence potential and ability to attain large size.4 Among 

all odontogenic tumors, it accounts for 13%–58% including 
its various types.5

Ameloblastoma presents most commonly in the posterior 
region of mandible with male predominance. The tumor 
may be found accidently in routine radiograph because of 
its asymptomatic nature. Swelling and jaw expansion are the 
most common signs.6 Patients usually present with swelling, 
mobile tooth, and dull or severe pain7. It is more common 
in mandible than in maxilla8. Radiographically, this tumor 
appears either as multilocular or unilocular radiolucency. 
Multilocular appearance is frequent and may be associated 
with root resorption.9

Radiographically, blunt or knife-edge root resorptions are 
pathognomonic for ameloblastomas that differentiate them 
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from other similar lesions in this area including nasopalatine 
duct cysts, odontogenic keratocysts, and simple bone cysts. 
Root resorption may be associated with distinct histological 
features of ameloblastomas, such as benign epithelial tumors 
without fibrous capsule, epithelial cords and epithelial islands 
mimicking dental lamina, invasion into the neighboring 
tissues and release of tooth and bone resorption mediators 
(epidermal growth factors and interleukins).10

Orthopantomogram (OPG) (Figure 1) and excisional biopsy 
are mandatory for the diagnosis of the tumor. Computed 
tomography (CT) scan or cone beam computed tomography 
are very useful to demarcate the extension of ameloblastoma. 
CT scan also helps in providing clear anatomic landmarks and 
define the buccal and lingual curvature of the lesion which 
are not recorded in two-dimensional radiographs.11

This study was conducted to evaluate the radiographic 
features and root resorption associated with ameloblastoma. 
It will contribute to the previous literature as to our 
knowledge no such study from Pakistan has been reported. 
Also, the findings will help the surgeons to educate the 
patients regarding prognosis and follow-up because of 
increased tendency for recurrence. 

Methods
This retrospective, hospital-based study comprised of 35 
cases of ameloblastomas. Complete radiographic and clinical 
data of n = 35 histopathologically diagnosed cases was 
retrieved from the Oral and Maxillofacial Surgery (OMFS) 
Department of Multan Medical and Dental College Multan, 
Pakistan from 1st Oct 2019 to 31st March 2020. Institutional 
Ethical approval was taken before the acquisition of data.

Inclusion criteria were ameloblastomas, either uni-cystic 
or multicystic, presenting in adult age group (18-55 years) of 
both genders. Cases with presence of factors causing root 
resorption other than the tumor such as periapical lesion 
due to caries and/or adjacent impacted tooth were excluded. 
Complete radiographic details were retrieved to determine 
the features like site, locularity, and root resorption etc.  
Histopathological features were also recorded.

Statistical analysis

The data were analyzed by using SPSS-version 23.0. Frequency 
and percentages were calculated for categorical variables like 
gender, radiological features, and root resorption. Pearson 
chi-Square test was used to find the association between 
radiological, clinical and histopathological variables taking 
5% level of significance.

Results
Among 35 patients, there were 23 (66%) males and 12 (34%) 
females. The mean age of the patients was 35.35+18.2 years. 

Patients were stratified into four age groups with age range 
from 18 to 55 years. Majority of the patients belonged to 
26-35 years age group indicating more prevalence in young
adults (Table 1).

Radiologically, most of the cases 25 (86.2%) were seen in 
posterior region of mandible while only one case was found 
in the anterior region of maxilla (Table 2).

Regarding locularity, approximately 24 (68.5%) cases 
presented as multi-locular while uni-locular appearance was 
observed in only 11 (31.5%) lesions as shown in Figure 2.

Root resorption was seen in 19 (54.3%) cases; 80% of 
these presented with scalloped margins. Root resorption 
was seen in 56.3% and 73.7% of unilocular and multilocular 
lesions respectively. Statistically, no significant association of 
root resorption with gender and age was observed (Tables 3 
and 4).

Discussion:
Ameloblastoma, an odontogenic benign tumor of epithelial 
origin, shows the tendency of local aggressive behavior 
with an excessive potential for recurrence.12 There is no 
gender predominance as ameloblastoma affects both males 
and females equally. 6,13 The present study observed males 
predominance over females which is synchronous with the  
study done by Alves et al.14, while studies conducted in Brazil 
and Chile reported preponderance in females.15,16 In the 
current study, 26-35 years age group was most commonly 
seen which depicts local prevalence in younger population 
A study conducted by Ranchod17 reported a mean age of  
32 ± 11.6 years, whereas a study by Arotiba et al.18, reported 
patients mostly from an even younger age group, i.e., 18 to 19 
years. Another study reported higher age group prevalence  
between third and fourth decade of age.12 Ameloblastoma 
rarely occurs in children with almost less than 10% of 
pediatric cases are seen in children below 10 years of age. 

Table 1. Distribution of ameloblastoma in different age groups.

Age groups (years) Frequency (n) Percentage (%)

1825 3 8.6

26-35 16 46

36-45 12 34

46-55 04 11.4

Total 35 100

Table 2. Distribution of ameloblastoma in mandible and maxilla.

Site Mandible n (%) Maxilla n (%) Total n (%)

Anterior 4 (13.8%) 1 (16.7%) 5 (14.2%)

Posterior 25 (86.2%) 5 (83.3%) 30 (85.8%)

Total 29 (83%) 6 (17%) 35 (100%)
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The unicystic variant has been found more commonly in the 
younger age group.19

The treatment of amelobastoma includes surgical resection 
with clear margins. Radical surgery is recommended mostly 
in cases of multicystic / solid and advanced unicystic patterns 
with long term follow-up.20,21 The present study showed 
predominant multilocular radiographic appearance than the 
unilocular pattern; however, no statistical significance with 
gender or age was observed (p > 0.05). Mostly the literature 
supports the findings that ameloblastoma is presented with 
multi-locular radiolucency. 22,23 A study of Kim and Jang24 
contradicts these findings as they found a total of 59.2% 
uni-locular lesions with a fine demarcated boundary. The 
study, however, included 28.5% population in paediatric 
and adolescent age group which may be the reason of 
predominant unilocular pattern.

 In this study, root resorption was seen in 19 (54.3%) 
patients which is much lesser in frequency than the reported 

study of Bi et al. (87.9%),22 but comparable to those of Au 
(51.9%)25, and Kitisubkanchana et al. (66.7%)26. Resorption 
may be regular or uniform, parallel to interface with the 
islands of neoplastic epithelial cells closer to the roots, and 
a set of clasts generates this regular surface, which presents 
as a knife-edge root resorption on the imaging studies.10 
Root resorption is more common amongst ameloblastomas 
than odontogenic keratocysts, simple bone cysts and 
nasopalatine duct cysts; therefore, this particular feature 
serves as an important landmark when considering the 
radiographic signs of ameloblastoma.14 This radiographic 
finding can be a differentiating feature among other similar 
lesions of the jaws. 26 Several inflammatory mediators and 
cytokines are involved in mediating odontoclastic activity in 
ameloblastomas that play a significant role in the resorption 
of the root.27

Therefore, the radiolucent lesions of the mandible and 
maxilla showing root resorption can support the diagnosis of 

Table 3. Association between root resorption in ameloblastoma and gender. 

Gender
Root resorption

Total n (%) p-value*
Absent n (%) Present n (%)

Female 6 (37.5%) 6 (31.6%) 12 (34.3%) 0.604

Male 10 (62.5%) 13 (68.4%) 23 (65.7%)

Total 16 (45.7%) 19 (54.3%) 35 (100%)

*Chi square test

Table 4. Association between root resorption in ameloblastoma and age groups.

Age groups (years)
Root resorption

Total n (%) p-value*Absent n (%) Present n (%)

16-25 2 (11.76%) 1 (5.55%) 3 (8.57%)
0.29226-35 6 (35.3%) 10 (55.55%) 16 (45.7%)

36-45 7 (41.18%) 5 (27.8%) 12 (34.3%)

46-55 2 (11.76%) 2 (11.11%) 4 (11.43%)

Total 17 (48.58%) 18 (51.42%) 35 (100%)

*Chi square test.

Figure 1. OPG showing (arrows) multilocular (A) radiolucency on the left side of mandible and  unilocular radiolucency (B) in the anterior region 
of mandible. 



21

Jehan et al. Biomedica. 2022;38(1):18-22

ameloblastoma in differentiation from the other odontogenic 
cysts and tumors presenting with similar radiographic 
findings. Recurrence potential in these patients remains 
high for which a closer follow-up and patient’s education is 
pivotal.22,25

Conclusion:
Multilocular appearance and root resorption are the key 
radiographical features of ameloblastoma presenting in our 
population. The presence of root resorption may be taken 
as a differential diagnostic feature for ameloblastoma in 
contrast to other benign odontogenic tumors of the jaw.

Limitations of the study
One of the limitations of this study was a small sample size and 
because of the retrospective nature of the study, data of the CT 
scan of most of the patients could not be retrieved and authors had 
to rely on the OPG findings of the record files mostly. Prospective 
studies with large sample size and generating statistical associations 
between the multicytic pattern, root resorption, and recurrence 
may be carried out using advanced radiological techniques to 
validate the findings of the present study.
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