a Brazilian

Dental Science

ORIGINAL ARTICLE DOI: https://doi.org/10.4322/bds.2023.e3645

Frequency of central odontogenic tumors: a retrospective study
in an Iraqi population utilizing 2022 WHO head and neck tumors
classification

Frequéncia de tumores odontogénicos centrais: um estudo retrospectivo em uma populacéo iraquiana utilizando a
classificacdo de tumores de cabeca e pescoco da OMS de 2022

Osama Mohammed GHAZI'
1 - University of Al-Qadisiyah, College of Dentistry, Department of Conservative Therapy, Al-Diwaniyah, Iraq.

How to cite: Ghazi OM. Frequency of central odontogenic tumors: a retrospective study in an Iraqi population utilizing 2022 WHO head
and neck tumors classification. Braz Dent Sci. 2023;26(2):e3645. https://doi.org/10.4322/bds.2023.e3645

ABSTRACT

Objectives: Odontogenic tumors occupy an important position among head and neck tumors. Although, rarely
encountered in medical practice but they considered increasingly challenging lesions for the clinicians due to their
overlapping clinical and histopathological features. This study was designed to determine the relative frequency
of central odontogenic tumors in an Iraqi population by utilizing 2022 WHO tumor classification. Material and
methods: Sixty cases of central odontogenic tumors from a total of 1869 case records were retrieved retrospectively
from the file archive of the histopathology laboratory in Baghdad medical city from the period of 2016 to 2021.
For each individual case, data regarding age, gender, location, and tumor type were collected and analyzed.
Results: odontogenic tumors constituted 3.2% of the total cases analyzed mostly benign. The male to female
ratio was 1/1. The age of the patients ranged from 11 to 75 years. Most cases were recorded in the third and
fourth decades of life (n=31, 51.6%). The most common benign and malignant tumors were ameloblastoma and
ameloblastic fibrosarcoma respectively. Most of these tumors located in the mandible (n= 45, 75%). The most
common mandibular tumor was ameloblastoma followed by ameloblastic fibroma, and odontogenic myxoma.
Regarding maxillary tumors, the predominant tumor was ameloblastoma followed by ameloblastic fibroma,
ameloblastic fibrosarcoma, and clear cell odontogenic carcinoma. Conclusions: Odontogenic tumors in an Iraqi
population occurred more commonly in the mandible and showed no sex predilection. Most cases were diagnosed
in third and fourth decades of life and ameloblastoma was the most frequent odontogenic tumor. The relative
frequency of malignant odontogenic tumors was 11.67% of all cases studied mostly ameloblastic fibrosarcoma.
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RESUMO

Objetivos: Os tumores odontogénicos ocupam uma posi¢do importante entre os tumores de cabeca e pescogo.
Embora raramente encontrados na pratica médica, eles consideram lesdes cada vez mais desafiadoras para os clinicos
devido as suas caracteristicas clinicas e histopatoldgicas sobrepostas. Este estudo foi desenhado para determinar
a frequéncia relativa de tumores odontogénicos centrais em uma populacéo iraquiana, utilizando a classificacdo
de tumor da OMS de 2022. Materiais e métodos: Sessenta casos de tumores odontogénicos centrais de um total
de 1.869 registros de casos foram recuperados retrospectivamente do arquivo do laboratério de histopatologia
na cidade médica de Bagda no periodo de 2016 a 2021. Para cada caso individual, dados sobre idade, sexo ,
localizagdo e tipo de tumor foram coletados e analisados. Resultados: os tumores odontogénicos constituiram
3,2% do total de casos analisados em sua maioria benignos. A proporcédo entre homens e mulheres era de 1/1.

Braz Dent Sci 2023 Apr/Jun.;26 (2): e3645 1


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-6817-2648

Frequency of central odontogenic tumors: a retrospective
study in an Iraqi population utilizing 2022 WHO head and
neck tumors classification

Ghazi OM

A idade dos pacientes variou de 11 a 75 anos. A maioria dos casos foi registrada na terceira e quarta décadas
de vida (n=31, 51,6%). Os tumores benignos e malignos mais comuns foram ameloblastoma e fibrossarcoma
ameloblastico, respectivamente. A maioria desses tumores localizava-se na mandibula (n= 45, 75%). O tumor
mandibular mais comum foi o ameloblastoma, seguido do fibroma ameloblastico e do mixoma odontogénico. Em
relacdo aos tumores maxilares, o tumor predominante foi o ameloblastoma seguido de fibroma amelobléstico,
fibrossarcoma ameloblastico e carcinoma odontogénico de células claras. Conclusdes: Os tumores odontogénicos
em uma populacdo iraquiana ocorreram mais comumente na mandibula e ndo mostraram predilecdo por sexo.
A maioria dos casos foi diagnosticada na terceira e quarta décadas de vida, sendo o ameloblastoma o tumor
odontogénico mais frequente. A frequéncia relativa de tumores odontogénicos malignos foi de 11,67% de todos

os casos estudados principalmente fibrossarcoma ameloblastico.
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INTRODUCTION

Residual cells of tooth forming apparatus
may give rise to odontogenic tumors (OTs),
a heterogenous group of lesions with diverse
biological behavior ranging from hamartomatous
tumor like growth to malignant tumors with
metastatic capability. Despite being fortunately
quite uncommon these lesions provide a diagnostic
difficulty for clinicians due to their overlapping
clinical, radiographical and histopathological
characteristics [1]. The world health organization
(WHO) classification scheme of tumors in
2017 reclassify (keratocystic odontogenic tumor)
as an odontogenic cyst with “odontogenic
keratocyst (OKC)” designation. This major
modification created a relative change in the
incidence of these tumors among literature [2,3].
The current 5th edition of the WHO classification
of odontogenic tumors, which was introduced
in 2022, was broadly identical to the previous
one with the exception of a newly defined
entity, adenoid ameloblastoma, which was
categorized as a benign epithelial odontogenic
tumor [4]. The purpose of current study was to
investigate the relative frequency of different
histopathological subtypes of central OTs among
Iraqi population within five-year period.

MATERIALS AND METHODS

Ninety-six odontogenic tumors from a total of
1869 case records were retrieved retrospectively
from the file archive of the histopathology
laboratory in Baghdad medical city from the
period of 2016 to 2021. Thirty-six files were
ignored as they included duplicate entries or
insufficient histological data. Recurrent tumors

were considered individual cases. In addition,
the exclusion included all cases of odontomas
and peripheral odontogenic tumors. Information
including age, gender, and anatomical location,
was gathered for each case. Whenever there was a
doubt regarding the diagnosis, a histopathological
examination was carried out using the available
slides stained with hematoxylin and eosin (H&E).
All data analysis was done via Microsoft Office
Excel 2016 sheets.

RESULTS

In this study, 60 cases were odontogenic
tumors, which constituted 3.2% of the total cases
analyzed. Of these (n = 53 cases, 88.33%) were
benign and (n = 7 cases, 11.67%) were malignant.
The male to female ratio was 1:1. Most of these
tumors were epithelial in origin (n = 46, 76.6%),
whereas mixed and mesenchymal tumors were
(n =4, 6.6%), and (n = 10, 16.6%) respectively.
The age of the patients ranged from 11 to
75 years, with an average of 34.4 years for males
and 35.4 years for females. Most cases were
recorded in the third and fourth decades of life
(n = 31, 51.6%). As shown in Table I, the most
common benign and malignant tumors were
ameloblastoma and ameloblastic fibrosarcoma.
Mandibular tumors were (n = 45, 75%) while
maxillary tumors were (n = 15, 25%). The most
common mandibular tumor was ameloblastoma
(n = 35, 77.7%), followed by ameloblastic
fibroma (n = 5, 11.1%) and odontogenic myxoma
(n = 2, 4.4%). Regarding maxillary tumors,
the predominant tumor was ameloblastoma
(n =5, 33.3%), followed by ameloblastic
fibroma, ameloblastic fibrosarcoma, and clear cell
odontogenic carcinoma, respectively.
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DISCUSSION

Information derived from literature indicates
that published series regarding specifically central
odontogenic tumors in the Iraqi population that
follow the 2017 and 2022 WHO classifications
of tumors is limited [5,6]. Odontogenic tumors
(OT) are relatively uncommon lesions with
variable incidence [7]. In those used 1992 WHO
classification of tumors, the frequency recorded
was (3%+2.9%), whereas reports utilizing the
2005 WHO classification documented slightly
higher rates of (4.0% +1.3%) due to the inclusion
and reclassification of odontogenic keratocyst as
a tumor [8].

Frequency of central odontogenic tumors: a retrospective
study in an Iraqi population utilizing 2022 WHO head and
neck tumors classification

The relative frequency of OTs in the current
study was 3.2% of the total oral biopsied specimens
between 2016 and 2021. However, lower rates
were recorded in literature utilizing different
WHO tumor classifications worldwide as showed
in (Table II). The disparity of OTs incidence
among different countries may be related to
variations in the environmental, educational,
and socioeconomical status of the population.
In addition, studies may cover only a limited
area of the country or restricted to a few research
or medical centers which provides an incorrect
perception about the frequency. The mean age of
odontogenic tumor cases as this study recorded
was 35.4 years with peak occurrence in the third

Table | - Frequency of odontogenic tumors relative to gender, site, and age

Ameloblastoma 40 66.67% 21
Ameloblastic carcinoma 2 3.33% 0
Adenom.atoid 1 1.67% 1
T odontogenic tumor
Clear Zzl:c?:;n:ZOQenlc 2 333% 2
Clbrastdel g
Odontogenic fibroma 1 1.67% 1
MT Odontogenic myxoma ) 5.00% 0
Ameloblastic fibroma 7 11.67% 4
Ameloblastic fibrosarcoma 3 5.00% 0
Total 60 100% 30

19

0
0
3
3
3

30

1.10 35 5 2 22 n 5
1 1 0 1 1 0

0 1 1 0 0 0

0 2 0 0 1 1

1 0 0 1 0 0

0 1 0 1 0 0

2 1 1 2 0 0

133 5 2 4 3 0 0
1 2 1 1 0 1

1 45 15 9 31 13 7

M, male; F, female; Man, mandible; Max, maxilla; ET, epithelial tumor; MT, mesenchymal tumor; MOT, mixed odontogenic tumor; n, mean number of cases.

Table Il - Worldwide studies concerning the frequencies of odontogenic tumors

Al-Aroomy et al. (2022) [3] 8974 230
Kaur et al. (2021) [9] 8801 345
Waheed et al. (2021) [5] 7384 64

Soluk-Tekkesin et al. (2020) [10] 53869 1231
Lima-Verde-Osterne et al. (2017) [8] 9170 376
Nalabolu et al. (2017) [7] 7400 161

Sekerci et al. (2015) [11] 7,942 218
Ramos et al. (2014) [12] 2600 78

Chrysomali et al. (2013) [13] 29088 652
Siriwardena et al. (2012) [14] 44,720 1677
Varkhede et al. (2011) [15] 2075 120
Gupta et al. (2010) [16] 11,843 489
Buchner et al. (2006) [17] 91178 1088
Ladeinde et al. (2005) [18] 3,337 339

2.56% 175 1.95% 5 2.85%
3.92% 299 3.39% " 3.67%
0.80% 50 0.67% 1 2%
2.30% 896 1.66% 16 1.70%
4.10% 156 1.70% 1 0.64%
2.17% 98 1.32% 0 0.00%
2.74% 110 1.38% 13 11.81%
3.00% 23 0.88% 0 0.00%
2.20% 168 0.57% 1 0.59%
3.75% 1047 2.34% 23 2.19%
5.78% 60 2.89% 0 0
4.12% 441 3.72% 15 3.40%
1.10% 245 0.26% 5 2.04%
9.60% 314 9.40% il 3.24%

POT, peripheral odontogenic tumor; COF, cemento-ossifying fibroma; OK, odontogenic keratocyst; MOT, malignant odontogenic tumor.

Braz Dent Sci 2023 Apr/Jun.;26 (2): e3645

w



Ghazi OM

and fourth decades of life comparable to that
reported by others [18,19].

Across several reviews for comparison,
ameloblastoma was the most commonly reported
OT [7,9,20,21]. This comes in accordance
with this study. Controversy regarding which
gender predominates in ameloblastoma exists.
Cavalcante et al. 2016 reported slight female
preference [22]. Ramos et al. [12] stated that
ameloblastoma exhibits no gender predilection.
The present study showed a slight prevalence in
male patients (52.5%). Similar conclusion was
documented by other series [23,24]. The jaw
most commonly affected was the mandible,
with a maxilla to mandible ratio of 1:7. This
was consistent with studies from different
countries [2,12,24]. A current study showed that
ameloblastoma was most commonly reported in
the third and fourth decades of life (55%). Equal
predilection was reported worldwide [3,8,25].

Odontoma (a hamartomatous tumor
like lesion) was thought to be one of most
common OT with fluctuating frequencies in
many records [11,13]. Underrating odontomas
and overrating of tumors with aggressive
behavior which required extensive medical
interference, might be responsible for such
discrepancy. Furthermore, the diagnosis of
odontoma can be made with high confidence
using clinical and radiographic methods; as
a result, odontoma biopsies are occasionally
referred for histopathological evaluation, or
the diagnosis is not documented. For all these
reasons, odontoma was excluded in this study.

Ameloblastic fibroma (AF) represent a rare
benign OT with an epithelial and mesenchymal
neoplastic proliferation [26]. In the current study,
AF was recognized in 7 cases, encompassing
11.6% of the entire sample. The patients ranged
in age from (11 to 33) years. The highest
incidence (57.14%) was recorded in the 2nd
decade. There were (n = 4, 57.14%) males and
(n = 3, 42.86%) females. The site of the lesion
demonstrates a predilection for the mandible
(71.4%). Disparity has been reported among
series globally regarding the frequency of this
tumor [8]. One explanation is that histologically,
a disorganized combination of both dental
epithelium and mesenchyme creates confusion
between an emerging odontoma and lesions
like ameloblastic fibroma (AF) and ameloblastic
fibro-odontoma, which are considered true

Frequency of central odontogenic tumors: a retrospective
study in an Iraqi population utilizing 2022 WHO head and
neck tumors classification

neoplasms thus some ameloblastic fibroma may
be diagnosed as odontoma which is the most
frequent OT. Clinical and radiographic features
may be required to reach a definite diagnosis.

Odontogenic myxoma (OM) is a benign
mesenchymal tumor histologically composed
of stellate, spindle cells in a plentiful myxoid
stroma [1]. The current study reported
(n = 3, 5%) of the studied sample ranked three
after ameloblastoma and ameloblastic fibroma.
The mean age of occurrence was 23.6 years, almost
exclusively in females. The mandible was the
predominant site (n = 2, 66.6%), with a mandible
to maxilla ration of 2/1. Buchner et al. [17]
reported significant female preference with a
mandible to maxilla ratio of 2/1 which was
in accordance with this study. However, they
documented a higher mean age of 36.1 years.
Another study reported a higher incidence of
OM (9.7%) [3]. In disagreement with this study,
Lima-Verde-Osterne et al. [8] reported maxillary
predilection (after exclusion of odontoma).

Adenomatoid odontogenic tumor (AOT)
is a rare benign neoplasm of epithelial origin
presenting histologically a characteristic duct
like structure and shows predilection for maxilla.
Variable frequencies were recorded for this
tumor the highest was in the continent of Asia.
AOT was recognized as the fourth or fifth most
common OT [27,28]. This study reported one
case representing 1.67% of all sample located in
the maxilla.

The present study excluded cemento-
ossifying fibroma (COF) which was added as
mesenchymal odontogenic tumor in WHO 4th
edition of head and neck classification of tumor
in 2017 to differentiate it from more aggressive
form of ossifying fibroma (the juvenile subtype).
However, it is discussed in depth along with other
ossifying fibromas in the section of fibro-osseous
lesions in this edition [2,29].

Papers reported sporadic cases of calcifying
epithelial odontogenic tumor (CEOT) representing
only slight percentage of the total OTs [30].
Present study registered one case of CEOT
representing 1.6% of total cases.

The current study documented 7 malignant
OTs, comprising 11.67% of the total investigated
sample. The most common malignant OT was
ameloblastic fibrosarcoma (n = 3, 42.8%),
followed by ameloblastic carcinoma (AC) and
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clear cell odontogenic carcinoma (CCOC) (n = 2,
28.5%) for both tumors. Fluctuating frequencies
of malignant OT were recorded in other studies
as demonstrated in (Table II). However, current
study demonstrated high rate of prevalence in
comparison to others which may be related to
the patients’ delaying medical treatment, which
might increase the likelihood of transformation
of benign into malignant tumor. We reported
3.33% frequency of ameloblastic carcinoma.
Lower rates were described in reports from
Egypt (1.7%), Brazil (0.64%) and Turkey
(0.33%) respectively [2,3,8]. As previously
mentioned, the 2017 WHO reclassification of
odontogenic keratocyst and inclusion of COF as
an odontogenic tumor beside the exclusion of
odontoma in this study render the comparison
between current study and others more difficult
and complicated.

CONCLUSIONS

This study reported comparable and
divergent findings with other studies worldwide.
Attention should be paid to the high frequency
of malignant odontogenic tumors in Iraqi
population as this study recorded relative to
benign tumors in a rate that appear higher than
other parts of the world. However, it should be
kept in mind that this study excluded one of
most common odontogenic tumors, odontoma,
which was excluded in this study for the reasons
previously described. In addition 2017 WHO
reclassification of tumors changes somewhat
the frequency and prevalence of odontogenic
tumors globally.

Acknowledgements

The author wishes to thank everyone who
assisted and supported the accomplishment of
this research, especially the administration of
Baghdad Medical City and the Ministry of Health.
Author’s Contributions

OMG: Conceptualization, Writing — Original
Draft Preparation, Writing — Review & Editing.

Conflict of Interest

No conflicts of interest to mention.

Frequency of central odontogenic tumors: a retrospective
study in an Iraqi population utilizing 2022 WHO head and
neck tumors classification

Funding

There are no funding sources to mention.

Regulatory Statement

The study was approved by the Ethical
Committee of the College of Dentistry at the
University of Al-Qadisiyah (REF. 233; Date:
23/5/2022).

Compliance with ethical principles

REFERENCES

1. Woo VI, Chi AC, Neville BW. Odontogenic cysts and tumors. In:
Gnepp D, Bishop J. Gnepp's diagnostic surgical pathology of
the head and neck. 3rd ed. USA: Elsevier; 2021. p. 827-80.

2. Soluk-Tekkesin M, Wright JM. The World Health Organization
Classification of Odontogenic Lesions: a summary of the changes
of the 2017 (4th) edition. Turk Patoloji Derg. 2018;34(1):1-18.
PMid:28984343.

3. Al-Aroomy L, Wali M, Alwadeai M, El Desouky E, Amer H.
Odontogenic tumors: a retrospective study in Egyptian
population using WHO 2017 classification. Med Oral Patol Oral
Cir Bucal. 2022;27(3):e198-204. http://dx.doi.org/10.4317/
medoral.24661. PMid:35420069.

4. Soluk-tekkesin M, Wright JM. The World Health Organization
Classification of Odontogenic Lesions: a summary of the changes
of the 2022 (5th) edition. Turk Patoloji Derg. 2022,38(2):168-84.
http://dx.doi.org/10.5146/tjpath.2022.01573. PMid:35578902.

5. Waheed SA, Zaidan TF, Abdullah BH. Odontogenic cysts and
tumors of maxilla and maxillary sinus (a clinicopathological
analysis). J Baghdad Coll Dent. 2021;33(4):38-43. http://dx.doi.
org/10.26477/jbcd v33i4.3018.

6. Aldelaimi AA, Enezei HH, Aldelaimi TN, Mohammed KA. Tumors
of craniofacial Region in Iraq (clinicopathological study). J Res
Med Dent Sci. 2021;9:66-71.

7. Nalabolu GRK, Mohiddin A, Hiremath SKS, Manyam R,
Bharath TS, Raju PR. Epidemiological study of odontogenic
tumours: an institutional experience. J Infect Public Health.
2017;10(3):324-30. http://dx.doi.org/10.1016/].jiph.2016.05.014.
PMid:27425795.

8. Lima-Verde-Osterne R, Turatti E, Cordeiro-Teixeira R, Barroso-
Cavalcante R. The relative frequency of odontogenic tumors:
a study of 376 cases in a Brazilian population. Med Oral Patol
Oral Cir Bucal. 2017;22(2):¢193-200. http://dx.doi.org/10.4317/
medoral.21285. PMid:28160576.

9. Kaur H, Gosavi S, Hazarey VK, Gupta V, Bhadauria US, Kherde
P. Impact of changing classification systems on prevalence and
frequency distribution of odontogenic tumors in tertiary care
center of Nagpur. Rev Bras Otorrinolaringol (Engl Ed). 2021
PMid:33757753.

10.  Soluk-Tekkesin M, Cakarer S, Aksakalli N, Alatli C, Olgac V.
New World Health Organization classification of odontogenic
tumours: impact on the prevalence of odontogenic tumours
and analysis of 1231 cases from Turkey. Br J Oral Maxillofac
Surg. 2020;58(8):1017-22. http://dx.doi.org/10.1016/].
bjoms.2020.06.033. PMid:32684315.

1. Sekerci AE, Nazlim S, Etoz M, Deniz K, Yasa Y. Odontogenic
tumors: a collaborative study of 218 cases diagnosed over 12
years and comprehensive review of the literature. Med Oral Patol

Braz Dent Sci 2023 Apr/Jun.;26 (2): e3645

5


https://pubmed.ncbi.nlm.nih.gov/28984343
https://pubmed.ncbi.nlm.nih.gov/28984343
https://doi.org/10.4317/medoral.24661
https://doi.org/10.4317/medoral.24661
https://pubmed.ncbi.nlm.nih.gov/35420069
https://doi.org/10.5146/tjpath.2022.01573
https://pubmed.ncbi.nlm.nih.gov/35578902
https://doi.org/10.26477/jbcd.v33i4.3018
https://doi.org/10.26477/jbcd.v33i4.3018
https://doi.org/10.1016/j.jiph.2016.05.014
https://pubmed.ncbi.nlm.nih.gov/27425795
https://pubmed.ncbi.nlm.nih.gov/27425795
https://doi.org/10.4317/medoral.21285
https://doi.org/10.4317/medoral.21285
https://pubmed.ncbi.nlm.nih.gov/28160576
https://pubmed.ncbi.nlm.nih.gov/33757753
https://pubmed.ncbi.nlm.nih.gov/33757753
https://doi.org/10.1016/j.bjoms.2020.06.033
https://doi.org/10.1016/j.bjoms.2020.06.033
https://pubmed.ncbi.nlm.nih.gov/32684315

Ghazi OM

20.

21.

Oral Cir Bucal. 2015;20(1):e34-44. http://dx.doi.org/10.4317/
medoral.19157. PMid:25481228.

Ramos GO, Porto JC, Vieira DSC, Siqueira FM, Rivero ERC.
Odontogenic tumors: a 14-year retrospective study in Santa
Catarina, Brazil. Braz Oral Res. 2014;28(1):33-8. http://dx.doi.
org/10.1590/51806-83242013005000030. PMid:25000597.

Chrysomali E, Leventis M, Titsinides S, Kyriakopoulos V, Sklavounou
A. Odontogenic tumors. J Craniofac Surg. 2013;24(5):1521-
5. http://dx.doi.org/10.1097/SCS.0b013e3182997aaf.
PMid:24036718.

Siriwardena BSMS, Tennakoon TMPB, Tilakaratne WM. Relative
frequency of odontogenic tumors in Sri Lanka: analysis of 1677
cases. Pathol Res Pract. 2012;208(4):225-30. http://dx.doi.
org/10.1016/}.prp.2012.02.008. PMid:22439972.

Varkhede A, Tupkari JV, Sardar M. Odontogenic tumors: a study
of 120 cases in an indian teaching hospital. Med Oral Patol
Oral Cir Bucal. 2011;16(7):e895-9. http://dx.doi.org/10.4317/
medoral.17251. PMid:21743408.

Gupta B, Ponniah I. The pattern of odontogenic tumors
in a government teaching hospital in the southern Indian
state of Tamil Nadu. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2010;110(1):e32-9. http://dx.doi.org/10.1016/j.
tripleo.2010.02.035. PMid:20610293.

Buchner A, Merrell PW, Carpenter WM. Relative frequency
of central odontogenic tumors: a study of 1,088 cases from
Northern California and comparison to studies from other parts
of the world. J Oral Maxillofac Surg. 2006;64(9):1343-52. http://
dx.doi.org/10.1016/].joms.2006.05.019. PMid:16916667.

Ladeinde AL, Ajayi OF, Ogunlewe MO, Adeyemo WL, Arotiba
GT, Bamgbose BO, et al. Odontogenic tumors: a review of 319
cases in a Nigerian teaching hospital. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2005;99(2):191-5. http://dx.doi.
org/10.1016/.tripleo.2004.08.031. PMid:15660091.

Deepthi PV, Beena VT, Padmakumar SK, Rajeev R, Sivakumar R. A
study of 1177 odontogenic lesions in a South Kerala population.
J Oral Maxillofac Pathol. 2016;20(2):202-7. http://dx.doi.
0org/10.4103/0973-029X.185897. PMid:27601809.

Avelar RL, Antunes AA, Santos TS, Andrade ESS, Dourado
E. Odontogenic tumors: clinical and pathology study of 238
cases. Rev Bras Otorrinolaringol 2008;74(5):668-73. https://
doi.org/10.1016/51808-8694(15)31375-6. PMID: 19082347

Jing W, Xuan M, Lin Y, Wu L, Liu L, Zheng X, et al. Odontogenic
tumours: a retrospective study of 1642 cases in a Chinese

22.

23.

24.

25.

26.

27.

28.

29.

30.

Frequency of central odontogenic tumors: a retrospective
study in an Iraqi population utilizing 2022 WHO head and
neck tumors classification

population. Int J Oral Maxillofac Surg. 2007,36(1):20-5. http://
dx.doi.org/10.1016/j.ijom.2006.10.011. PMid:17156974.

Cavalcante RM, Costa MJF, Sousa e Silva N, de Souza LB, Santos
PPA. Epithelial odontogenic tumors: analysis of 156 cases in a
Brazilian Population. Int J Odontostomatol. 2016;10(1):113-8.
http://dx.doi.org/10.4067/S0718-381X2016000100018.

Siriwardena BSMS, Crane H, O'Neill N, Abdelkarim R, Brierley
DJ, Franklin CD, et al. Odontogenic tumors and lesions treated
in a single specialist oral and maxillofacial pathology unit in the
United Kingdom in 1992-2016. Oral Surg Oral Med Oral Pathol
Oral Radiol. 2019 Feb;127(2):151-66. http://dx.doi.org/10.1016/j.
0000.2018.09.011. PMID: 30448231.

Kebede B, Tare D, Bogale B, Alemseged F. Odontogenic tumors
in Ethiopia: eight years retrospective study. BMC Oral Health.
2017,17(1):54. http://dx.doi.org/10.1186/512903-017-0347-8.
PMid:28209160.

Siozopoulou V, Vanhoenacker FM. World Health Organization
Classification of odontogenic tumors and imaging approach of
jaw lesions. Semin Musculoskelet Radiol. 2020;24(5):535-48.
http://dx.doi.org/10.1055/s-0040-1710357. PMid:33036041.

Ealla KKR, Basavanapalli VR, Velidandla SR, Manikya S, Ragulakollu
R, Danappanavar PM, et al. Ameloblastic fibroma of the maxilla
with bilateral presentation: report of a rare case with review of
the literature. Case Rep Pediatr. 2015;2015:250713. http://
dx.doi.org/10.1155/2015/250713. PMid:25628911.

Bansal SP, Shaikh S, Arvandekar AS, Dhanawade SS, Desai RS.
Analysis of 55 cases of adenomatoid odontogenic tumor in
an indian population and review of literature. Med Oral Patol
Oral Cir Bucal. 2022,27(1):¢85-93. http://dx.doi.org/10.4317/
medoral.24977. PMid:34874924.

Roza ALOC, Carlos R, van Heerden WFP, de Andrade BAB,
Mosqueda-Taylor A, Santos-Silva AR, et al. An international
collaborative study of 105 new cases of adenomatoid
odontogenic tumors. Oral Surg Oral Med Oral Pathol Oral
Radiol. 2021;132(3):327-38. http://dx.doi.org/10.1016/].
0000.2020.06.001. PMid:32680811.

Speight PM, Takata T. New tumour entities in the 4th edition
of the World Health Organization Classification of Head and
Neck tumours: odontogenic and maxillofacial bone tumours.
Virchows Arch. 2018;472(3):331-9. http://dx.doi.org/10.1007/
s00428-017-2182-3. PMID: 28674741.

Johnson NR, Gannon OM, Savage NW, Batstone MD. Frequency
of odontogenic cysts and tumors: a systematic review. J Investig
Clin Dent. 2014;5(1):9-14. http://dx.doi.org/10.1111/jicd.12044.
PMid:23766099.

Osama Mohammed Ghazi
(Corresponding address)
University of Al-Qadisiyah
Email: osama.ghazi@qu.edu.iq

Date submitted: 2022 Oct 01
Accept submission: 2023 Feb 01

Braz Dent Sci 2023 Apr/Jun.;26 (2): e3645


https://doi.org/10.4317/medoral.19157
https://doi.org/10.4317/medoral.19157
https://pubmed.ncbi.nlm.nih.gov/25481228
https://doi.org/10.1590/S1806-83242013005000030
https://doi.org/10.1590/S1806-83242013005000030
https://pubmed.ncbi.nlm.nih.gov/25000597
https://doi.org/10.1097/SCS.0b013e3182997aaf
https://pubmed.ncbi.nlm.nih.gov/24036718
https://pubmed.ncbi.nlm.nih.gov/24036718
https://doi.org/10.1016/j.prp.2012.02.008
https://doi.org/10.1016/j.prp.2012.02.008
https://pubmed.ncbi.nlm.nih.gov/22439972
https://doi.org/10.4317/medoral.17251
https://doi.org/10.4317/medoral.17251
https://pubmed.ncbi.nlm.nih.gov/21743408
https://doi.org/10.1016/j.tripleo.2010.02.035
https://doi.org/10.1016/j.tripleo.2010.02.035
https://pubmed.ncbi.nlm.nih.gov/20610293
https://doi.org/10.1016/j.joms.2006.05.019
https://doi.org/10.1016/j.joms.2006.05.019
https://pubmed.ncbi.nlm.nih.gov/16916667
https://doi.org/10.1016/j.tripleo.2004.08.031
https://doi.org/10.1016/j.tripleo.2004.08.031
https://pubmed.ncbi.nlm.nih.gov/15660091
https://doi.org/10.4103/0973-029X.185897
https://doi.org/10.4103/0973-029X.185897
https://pubmed.ncbi.nlm.nih.gov/27601809
https://doi.org/10.1016/j.ijom.2006.10.011
https://doi.org/10.1016/j.ijom.2006.10.011
https://pubmed.ncbi.nlm.nih.gov/17156974
https://doi.org/10.4067/S0718-381X2016000100018
https://doi.org/10.1186/s12903-017-0347-8
https://pubmed.ncbi.nlm.nih.gov/28209160
https://pubmed.ncbi.nlm.nih.gov/28209160
https://doi.org/10.1055/s-0040-1710357
https://pubmed.ncbi.nlm.nih.gov/33036041
https://doi.org/10.1155/2015/250713
https://doi.org/10.1155/2015/250713
https://pubmed.ncbi.nlm.nih.gov/25628911
https://doi.org/10.4317/medoral.24977
https://doi.org/10.4317/medoral.24977
https://pubmed.ncbi.nlm.nih.gov/34874924
https://doi.org/10.1016/j.oooo.2020.06.001
https://doi.org/10.1016/j.oooo.2020.06.001
https://pubmed.ncbi.nlm.nih.gov/32680811
https://pubmed.ncbi.nlm.nih.gov/28674741
https://doi.org/10.1111/jicd.12044
https://pubmed.ncbi.nlm.nih.gov/23766099
https://pubmed.ncbi.nlm.nih.gov/23766099

