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Abstract 
Aims: The present study aimed to analyze the frequency of congenitally 

missing maxillary lateral incisors and evaluate gender-related differences 

among children in Duhok City, Iraq. 

Materials and Methods: The study was conducted by collecting 600 ortho 

pantomographs (OPGs) of patients aged 6–14 years from a private dental 

center in Duhok. Patients with prior extractions, craniofacial anomalies, or 

orthodontic treatment were omitted. The presence of unilateral or bilateral 

maxillary lateral incisor agenesis was recorded, and statistical analysis was 

performed via Fisher’s exact test, with significance usually at p<0.05. 

Results: Total prevalence of maxillary lateral incisor agenesis was 5.67%. 

Female patients confirmed a significantly higher prevalence (7.74%) related 

to males (3.45%) (p<0.0001). Bilateral agenesis was more common than 

unilateral cases. Side-specific analysis illustrates slight differences: the left 

side is commonly affected in females and the right side in males. 

Conclusion: Maxillary lateral incisor agenesis is less common, because % is 

5% among children in Duhok, with a higher incidence in females. Early 

detection and multidisciplinary management are essential for heightening 

esthetic and functional results. Further studies are recommended to discover 

innovative genetic and environmental risk factors. 

Keywords: Agenesis, Congenital missing, Prevalence, Maxillary lateral 

incisors. 
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INTRODUCTION 

        One of the dental problems that affects the esthetics and function is the congenital 

missing of permanent teeth, a state known as agenesis (1). Genetic tooth loss can have 

a number of causes, including genetics, some medical disorders, and environmental 

factors (2). Hypodontia may occasionally be inherited. Restoring these teeth offerings 

an aesthetic challenge for every dental team; so, they select the best course of action 

for each patient. Clinicians have always faced a significant difficulty when it comes to 

the aesthetic management of missing lateral incisors. Typically, hypodontia is 

inherited, and many affected people have a family history of hypodontia or related 

dental conditions. Anomalies in orthodontics (3,4) 

         Agenesis of an upper lateral incisor, recognized as unilateral maxillary lateral 

incisor agenesis (UMLIA), Bolton’s discrepancy is an important complication in 

orthodontics, mostly when it co-occurs with a peg-shaped contralateral maxillary 

lateral incisor.  Agenesis of upper lateral incisors is considered the second most 

common type of dental agenesis beyond mandibular second premolars, accounting for 

around 20% of all cases in the Caucasian population, excluding third molars (5).  

      It is preferable to consult with a specialist in conservative dentistry. They can assist 

in selecting the optimal course of action to produce a natural-looking and effective 

solution. Additionally, improving the appearance of the face in general and the grin in 

particular. These days, patients place significant importance on the appearance of their 

physical features (6,7). This study aimed to assess the frequency of agenesis and its 

relation with gender.  Many causes associated with lateral incisor agenesis, including 

genetic influences, were eventually accepted as the primary cause. Several studies 

have identified key genes that affect the early stages of odontogenesis. Significantly, 

mutations in MSX1, PAX9, and EDA damage the epithelial–mesenchymal interactions 

required for tooth initiation and morphogenesis. Frequently inherited in an autosomal 

dominant form with varied expressivity, these genetic defects indicate a complicated 

inheritance process (8).  Lateral incisor hypodontia is associated with both non-

syndromic and syndromic conditions, including Rieger syndrome, ectodermal 
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dysplasia, and cleft lip/palate syndromes. The fact that tooth agenesis usually agrees 

with systemic abnormalities among these patients supports the theory that similar 

developmental pathways may affect both dental development and craniofacial (9).

MATERIALS AND METHODS 

        The current study was done in Duhok city from September 2024 to April 2025. 

This investigation was designed as a descriptive cross-sectional study. The study 

protocol was approved by the relevant institutional ethical committee, and it adhered 

to the principles of the Declaration of Helsinki.  

        A total of 600 orthopantomographs (OPGs) of children aged 6–14 years were 

retrospectively collected from private dental centers in Duhok city. The sample was 

selected using non-probability convenience sampling based on the availability of clear 

diagnostic radiographs. The study aimed to determine the prevalence of congenital 

maxillary lateral incisor agenesis and to evaluate its association with gender. 

Orthopantomograph (OPGs) records of all orthodontic patients aged 6 to 14 years. (six 

hundred children) were collected from private dental centers in Duhok city.  

       Patients with old extractions and any orthodontic appliance were excluded. 

Variables such as age and gender were determined. 290 radiographs were related to 

male patients, while 310 were related to female patients. Ortho pantomographs 

assisted in detecting the presence of unilateral/bilateral maxillary lateral incisors. The 

study protocol was reviewed and approved by the Institutional Ethical Committee of 

[University of Duhok/College of Dentistry], Duhok, Iraq (15102025-8-7). Since this was 

a retrospective radiographic study, informed consent was obtained from the parents 

or legal guardians of the children at the time of radiographic record collection, and 

patient confidentiality was strictly maintained. All data were anonymized prior to 

analysis. 

Statistical Analysis  

       The number of missing maxillary lateral incisors among orthodontic adolescent 

patients was reported as frequencies. The prevalence of agenesis according to sex and 
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side (right and left) was expressed as percentages. Differences in the prevalence of 

missing lateral incisors between males and females, as well as between the right and 

left sides, were assessed using Fisher’s exact test. Statistical significance was set at p < 

0.05. All statistical analyses were performed using JMP® software (Version 18.0; SAS 

Institute Inc., Cary, NC, USA, 1989–2023). 

   RESULTS 

      In a sample of 600 patients, radiographs were collected from archival records for a 

retrospective survey; 290 (48.33%) belonged to male patients, while 310 (51.67%) 

belonged to female patients (Table 1). 

 

Table 1: Sex distribution of orthodontic adolescents. 

n=600  Number  Percent % 

Gender  

Male 

Female 

290 

310 

48.33 

51.67 

 

        The prevalence of missing lateral incisors on both sides (right and left) was 3.45% 

among orthodontic male patients; for females, it was 7.74%. The prevalence of 

congenitally missing lateral incisors among 600 patients was 5.67%.   There was a 

statistical difference between males and females (p -value <0.0001) (Table 2, Figure 1). 

 

Table 2: Prevalence of missing lateral incisors among orthodontic adolescent patients 

  
Distribution of missing lateral 

incisors no. (%) 
  

 n=600 No. missing both sides  No missing  P Prevalence of all missing (%) 

Male 290 10 (3.45) 280 (96.55) <0.0001  

Female 310 24 (7.74) 286 (92.26)  5.67 
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Figure 1: Missing both sides of male and female patients 

 

         Prevalence of MLI on the right side in orthodontic adolescent male patients was 

[1.03%], while for females it was [0.97%]. Prevalence of MLI in left-sided males was 

[0.69%]. While for females it was [1.29%] (Table 3, Figure 2). 

 

Table 3: Prevalence of MLI in right and left sides in orthodontic adolescent patients 

  One-sided missing lateral incisors One-sided missing lateral incisors  

  n=600  No.  Right (no.) Left (no.) right (%) left (%) P 

Male 290 3 2 1.03 0.69 0.1084 

Female 310 3 4 0.97 1.29  

 

 

Figure 2: MLIS on the right and left sides in orthodontic adolescent patients 
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DISCUSSION    

        These associations highlight the importance of collaboration in diagnosis and 

treatment planning. They are less frequent; environmental factors may influence the 

development of oral agenesis among genetically susceptible individuals. Radiation 

therapy, prenatal infections, and maternal illnesses during pregnancy can affect the 

normal development of the dental lamina(10). Nevertheless, it is still challenging to 

determine the impacts of these exposures due to the genetic–environmental 

connections. Asian people had higher incidences of MLI agenesis than African or 

Caucasian residents (11). According to many experts, these patterns might be the 

outcome of evolutionary adaptations toward missing teeth in response to variations in 

food and craniofacial structure. 

        Genetic variables—specifically, mutations in developmental genes—show the 

most important role, with syndromic, contextual, and evolutionary impacts serving as 

modifying factors, as supported by our discussion. To illuminate these pathways and 

boost the diagnosis and more affordable treatment of patients with oral agenesis, 

additional genomic and molecular research is necessary. 

       The extensive use of social media has raised people's awareness of their dental 

health. The number of persons seeking orthodontic treatment has increased 

dramatically in recent years. Malocclusion affects people's quality of life in several 

ways. Numerous physical and physiological problems arise from. Congenital tooth 

loss is one of the complicated conditions that need for wisely thought-out orthodontic 

cure. The study's sample size was adequate to collect epidemiological evidence about 

the loss of LI in the upper arch . 

       The prevalence of missing permanent teeth in this study was 5.67%, which is 

consistent with the findings of (Amini et al, 2012), but higher than the 3.36% reported 

by (Al-Mayali et al, 2021). In the present study, the prevalence of bilaterally missing 

lateral incisors (both right and left) was 5.6%, which aligns with the reported 

prevalence of MI agenesis in other studies, including those by (Fujita et al, 2009), (13-

15). However, these results differ from those of (Ibraheem, 2018) reported a lower 
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prevalence of 2% for missing upper lateral incisors (1.5% in females and 0.5% in males). 

This discrepancy may be attributed to differences in the populations studied. The 

prevalence of congenitally missing teeth (CMT) varies across populations, ranging 

from 1.1% to 15.88% (17). Prevalence of MLI was higher in females than in males, and 

this is approved with (Swarnalatha, 2020) (12-13). It is clear that the ratio of bilateral 

MLIS in female (7.74%) was higher than male (3.45%), and the table was higher in the 

left side (Female)(1.29%) than the right side (0.97%), while in male right side (1.03%) 

was higher than left side (0.69) This trend is in agreement with other studies 

(Swarnalatha, 2020), who explained that the bilateral missing lateral is due to the 

decreased mesiodistal widths in both the maxillary and mandibular anterior segment 

(18). 

       Most dentists agree that the motivation for replacing lateral incisors was either 

aesthetics or both aesthetics and function (19). Regardless of the patients' opinions 

regarding facial aesthetics in general and smile aesthetics in particular, it is obvious 

that the study's sample accepted the aesthetics of their smiles despite the missing teeth, 

since they believe that missing teeth have no impact on their appearance. 

CONCLUSIONS 

Within the limitations of this study: 

The prevalence rate of agenesis of upper lateral incisors in children aged 6-14 years old 

in Duhok city was 5.67%. Females had a higher percentage of agenesis of upper lateral 

incisors (7.74%) when compared to males (3.45%). This difference is thought to be due 

to genetic variations or different environmental factors. A multidisciplinary treatment 

protocol must be planned to manage missing maxillary lateral incisors and to restore 

the impaired esthetics and function. 

 

Acknowledgment: This study was supported by the GRNJIN private center in Duhok city, 

Kurdistan Region, Iraq. 

 

Authors’ Contribution 

Hassan HM., Tahir DSH., Mudhir AM., Qasim HJ completed the conceptualization, data 

curation, formal analysis, finding acquisition, investigation, resources, software, validation, 

visualization, writing- original draft, writing- review, and editing. Hassan HM, Tahir DSH, 



Hassan et al                                                                  Al-Rafidain Dent J 26(2):399-408       

 

406 
 

Mudhir AM. Qasim HJ completed the Conceptualization, Investigation, Methodology, Project 

administration, Supervision, Visualization, Writing, Writing- review & editing. Manton 

finished the Conceptualization, investigation, methodology, project administration, 

supervision, visualization, and writing- review & editing. 

 

Ethical statement:  
The protocol for this retrospective cross-sectional study was reviewed and approved by the 

Ethical Committee of the College of Dentistry, University of Duhok. The study was 

conducted in accordance with the ethical principles outlined in the Declaration of Helsinki.  

 

Conflict of interest 
The author declares that there are no conflicts of interest regarding the publication of this 

manuscript. 

 

Availability of data and materials: All data generated or analyzed during this study are 

included in this published article and its supplementary information files. 

 

Declaration of Generative AI and AI-assisted technologies 
The authors employed a grammar tool to enhance the manuscript's readability while it was 

being prepared. The authors accept full responsibility for the publication's content and have 

reviewed and amended it as necessary. 

 

REFERENCES 

1- Meade MJ, Dreyer CW. Tooth Agenesis: An overview of Diagnosis, Aetiology and 

management. Jpn Dent Sci Rev. 2023 Dec;59:209-218. doi: 10.1016/j.jdsr.2023.07.001. 

Epub 2023 Jul 7.  

2 -  Liu Y,. Yin T, He M, Fang C, Peng S. Association of Congenitally Missing Teeth with 

Adult Temporomandibular Disorders in the Urban Health Checkup population, BMC 

Oral Health. 2023;23:188. doi:10.1186/s12903-023-02855-w. 

3 -   Al-Ani AH, Antoun JS, Thomson WM. Merriman TR, Farella M. Hypodontia: An 

Update on Its Etiology, Classification,. and Clinical Management. Biomed Res Int. 

2017; 2017:1–9. doi: 10.1155/2017/9378325. 

4 -Felwa S AlHudaithi 1, Noor A AlDuhayan 2, Lama N AlJohani 2, Shouq N AlJohani 2, 

Heyam S AlQarni 2, Mayssa H AlSawadi 2,Prevalence of Dental Anomalies Among 

Orthodontic Patients: A Retrospective Study in Saudi Arabia, 



Hassan et al                                                                  Al-Rafidain Dent J 26(2):399-408       

 

407 
 

5 -Robertsson S., Mohlin B. The Congenitally Missing Upper Lateral Incisor. A 

Retrospective Study of Orthodontic Space Closure versus Restorative Treatment.Eur.J. 

Orthod. 2000;22:697–710. doi: 10.1093/ejo/22.6.697. 

6 -  Sheikhi M,. Sadeghi MA, and Ghorbanizadeh S.. Prevalence of congenitally missing 

permanent teeth in Iran. Dent Res J (Isfahan), 2012; 9 Suppl 1:105-11. 

7 -Nefeli Katanaki , Miltiadis A Makrygiannakis , Eleftherios G Kaklamanos ,The 

Prevalence of Congenitally Missing Permanent Teeth in a Sample of Orthodontic, and 

Non-Orthodontic, Caucasian Patients Affiliations Expand(2024)  

8 -  Modafferi C ,  Tucci I , Bogliardi FM  ,  Gimondo E ,  Chiurazzi P ,  Tabolacci E ,  

Grippaudo C (2025).Genetic Aspects of Tooth Agenesis Affiliations Expand   DOI: 

10.3390/genes16050582  May 15;16(5):582. doi: 10.3390/genes16050582. 

9 -  Shimizu, T., & Maeda, T. Developmental and Genetic Aspects of Tooth Agenesis. 

Journal of Oral Biosciences, (2020).  62(1), 1–4. https://doi.org/10.1016/j.job.2020.03.001 . 

10 -  Brook, A. H., Environmental and Epigenetic Influences on Dental Development., 

Archives of Oral Biology, (2022).  140, 105502. 

 https://doi.org/10.1016/j.archoralbio.2022.105502. 

11 - Polder, B. J., Van’t Hof, M. A., Van der Linden, F. P., & Kuijpers-Jagtman, A. M. A 

Meta-Analysis of the Prevalence of Dental missing of Permanent Teeth. Community 

Dentistry and Oral Epidemiology, (2020).  48(5), 361–369. 

12 - Amini, F., Rakhshan, V. and Babaei,. P., Prevalence and Pattern of Hypodontia in the 

Permanent Dentition of 3374 Iranian orthodontic patients. Dent Res J. (2012); 9 (3.)  

13 -  Al-Mayali AMY, and Fahad AH, Alyessary AS, Aljafery AMA. Hypodontia Prevalence 

with Distribution Pattern of Orthodontic Patients in Middle Euphrates, Iraq, Ann Trop 

Med & Public Health, 2021; 24(S2): SP24233. 

14-  Fujita Y, Hidaka A, Nishida I,. Morikawa K, Hashiguchi D, and Maki K. Developmental 

Anomalies of Permanent Lateral Incisors in Young Patients. J. Clin. Pediatr. Dent, 2009; 

33(3), pp.211-5. 



Hassan et al                                                                  Al-Rafidain Dent J 26(2):399-408       

 

408 
 

15 - Swarnalatha C, Paruchuri U,. Babu JS, Alquraishi MA, Almalaq SA, Alnasrallah FA,, 

and Nayyar AS. Prevalence of Congenitally Missing Upper lateral incisors in an 

Orthodontic Adolescent Population. J. Orthod. Sci, 2020. 

16 - Ibraheem DMMH. , Hypodontia in Iraqi people. MDJ, 2018; 3  (25.)  

17-Rizk H. Prevalence of Congenitally Missing Permanent Teeth in Buraidah, Qassim, 

KSA. Int J Adv Res Indore, 2018; 6(1), pp.1020-1024. 

18 -  Yaqoob O, DiBiase AT, Garvey T, and Fleming PS. Relationship between Bilateral 

Congenital absence of Maxillary lateral Incisors and Anterior Tooth width. AJODO, 

2011; 139(3), pp.e229-e233 

19- Abdulrahman    NAM, Khalifa N, Alhajj    MN. Dentists’  Preferences in the  Treatment 

of Congenitally Missing Maxillary Lateral Incisors. Brazilian Dental Science. 

2019;22(2):243-51. 

 

 

التقييم الوبائي لتكرار غياا  القواع  الااايةيال اليةوال اليةقي بيط اع اام الساااري التاط حتراما امساار م  

 مامًا في ماانل د وك: دراسل مقطييل 14م 6بيط 

 

 4،  اى جسيل قاسم3اييس محسود مضر ,  2محسا عا ر ا اان، دالان ش1 حةيسل محسا حسط
 ، كلية طب الأسنان، جامعة دهوك، إقليم كردستان، العراق. الوقاية والتقويم والاطفالقسم 

 

 السةيص 

هدفت هذه الدراسة إلى تحليل مدى شيوع غياب القواطع الجانبية العلوية الخلقي، وتقييم الاختلافات بين الجنسين الأ ااف:  

صةةةورا بانورامية لاسةةةنان  600: أجُريت الدراسةةةة بج ع  السواد معرائق اليسل لدى الأطفال في مدينة دهوك، العراق.

(OPG ل رضةةى تتراوأ أا ارهم بين )اامًا من مركز أسةةنان خاف في دهوك. اسةةتبُعد من الدراسةةة ال رضةةى   14و 6

ل وجود غياب  الذين خضةعوا لع ليات خلع أسةنان سةابقة، أو يعانون من تاةوهات قحفية وج ية، أو تلقوا الاجًا تقوي يًا. سةُججو

جري التحليل الإحصةةةائي باسةةةتخداا اختبار فياةةةر الدقيب، مع ااتبار أحادي أو ثنائي الجانب للقواطع الجانبية العلوية، وأُ 

ل  5.67: بلغ معدل انتاةار غياب القواطع الجانبية العلوية  النتائج  .p<0.05مسةتوى الدلالة الإحصةائية اند قي ة  %. وسةُججو

(. وكان الغياب الثنائي  p<0.0001%( )3.45%( مقارنةً بالذكور )7.74معدل انتاةةار أالى باةةلل ملحوى لدى الإنا  )

أكثر شةةةيواًا من الغياب الأحادي. يُ  ر التحليل الخاف بلل جانب اختلافات طفيفة: فالجانب الأيسةةةر هو الأكثر شةةةيواًا 

: يعُةدج غيةاب القواطع الجةانبيةة العلويةة أقل  الاسااااتنتااجاا   لةدى الإنةا ، بين ةا الجةانةب الأي ن هو الأكثر شةةةةيواةًا لةدى الةذكور.

% بين الأطفال في دهوك، مع ارتفاع نسةبة الإصةابة لدى الإنا . يعُدج اللاةل ال بلر والإدارا 5شةيواًا، حي  تبلغ نسةبت   

 متعددا التخصةصةات ضةروريين لتحسةين النتائج الج الية والوىيفية. يوُصةى ب جراز ال زيد من الدراسةات لاكتاةا  اوامل

 الخطر الوراثية والبيئية الجديدا.
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