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Abstract 
Dental anomalies may arise from developmental, congenital, or acquired factors. These 
irregularities can complicate the achievement of ideal occlusion and aesthetic outcomes, 
often necessitating a multidisciplinary approach to treatment. This study was conducted to 
assess the prevalence and distribution of morphological anomalies in permanent maxillary 
lateral incisors among Libyan patients. The study also investigates the correlation between 
gender and the occurrence of these dental anomalies. The study population consisted of 
400 Libyan individuals with no history of dental treatment. Each participant was examined 
for anomalies associated with permanent maxillary lateral incisors, including 
malformations and agenesis. All observed abnormalities were carefully recorded. Clinical 
dental examinations were conducted on 163 males (40.8%) and 237 females (59.2%). The 
overall prevalence of dental anomalies was 3.75%. The most frequently observed anomaly 
was congenital absence of the upper lateral incisor (1.5%), followed by peg-shaped incisors 
(1.25%). The least common anomalies were talon cusps and micro-sized lateral incisors 
(0.5%). Females exhibited a higher rate of anomalies compared to males. Bilateral congenital 
absence of upper lateral incisors was observed. Peg-shaped incisors occurred both 
bilaterally and unilaterally in both genders. The findings highlight the variability in the 

prevalence of dental anomalies across different populations. Early diagnosis is essential for 
comprehensive treatment planning and improved prognosis. 
Keywords. Permanent Maxillary Lateral Incisor, Agenesis, Microdontia, Peg-Shaped Upper 
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Introduction 
The permanent maxillary lateral incisors (PMLI) are paired maxillary teeth that have an impact on aesthetics, 

as well as function [1]. The number, size, and shape of teeth are determined in the morphogenetic phases 
of odontogenesis [2]. The development of human dentition is regulated by tissue interaction and genetic 

networks [3]. Disturbance of the epithelium and mesenchyme can markedly alter the normal odontogenesis, 

leading to developmental anomalies of teeth [4]. Any environmental stress, like traumatic injury, pyogenic 

or specific infections of developing teeth, radiation, alcohol, or drugs, can be associated with tooth changes 

[5]. Congenitally missing lateral incisors may cause a variety of esthetic and functional problems [6]. 
Numerous studies have been conducted to determine the prevalence of congenitally missing maxillary lateral 

incisors in various populations [7-9]. A previous study reported that 0.7% of the participants exhibited 

congenital agenesis of PMLI [10]. According to a recent study, the incidence of congenital PMLI agenesis was 

1.91%, and there was no significant difference in the incidence between males and females. Agenesis was 

unilaterally rather than bilaterally [6,10,11]. It was reported that a tooth agenesis was the most frequent 

anomaly [12]. Evidence suggests that the incidence of maxillary lateral incisor agenesis was 4.58%, with a 
higher prevalence observed among females [13,14].  

The peg laterals (PLs) refer to a dental anomaly in which the upper lateral incisors are unusually small and 

pointed. 96.3% of the cases with peg-shaped teeth were recorded in the maxilla and 1.9% in the mandible. 

It appeared in the maxillary anterior region, with the majority of peg-shaped teeth in the lateral incisor [15-

17].  It was suggested that peg-shaped teeth are more prevalent in females [18,19,20]. Both unilateral and 
bilateral peg laterals seem to have a similar prevalence, but the frequency of left-sided unilateral peg laterals 

is almost twice that of right-sided [20]. It has been noted that microdontia was the third most common of 

all dental anomalies. Its bilateral presence was higher than the unilateral occurrence. Female dominance 

was also observed [21]. Previous research found that no significant differences between genders in both 

microdontia and peg shape lateral incisors [22]. It was reported that a 2.3% prevalence rate of peg-shaped 

lateral incisors, with no significant gender differences. The anomalies manifested both bilaterally and 
unilaterally, occurring with equal frequency on the right and left sides [23]. In a cross-sectional study 

conducted in Iraq, the prevalence of PLs was found to be 4.7%, comprising 2% unilateral and 2.7% bilateral 

cases. The distribution showed no statistically significant differences between males and females [24]. 
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Among Turkish orthodontic patients, PLs were observed at a prevalence rate of 2.15%, with unilateral and 

bilateral occurrences distributed equally [25]. Researchers have observed that the prevalence of PLS was 

6%, with a greater frequency among females; however, unilateral PLs were more common [3,15].   A previous 

study reported a 2.17% prevalence of PLs, with a predominance of bilateral cases. Furthermore, PLs were 
identified as the most frequent morphological anomaly, with bilateral presentation being notably common 

[26]. Although a retrospective study indicated a relatively high prevalence of PLs, it found no statistically 

significant gender predilection [27]. The distribution of PLs was analyzed across dental quadrants, and it 

was reported that bilateral maxillary involvement was most prevalent, followed by unilateral cases [28]. 

Additionally, the shape of the PMLI is highly variable, with the prevalence of peg-shaped was (2.3%). No 

statistically significant differences between males and females were noted [29]. 
Talon cusp (TC) is a developmental anomaly consisting of a vertical ridge or cusp projecting labially or 

lingually from an anterior permanent or primary tooth [30,31]. Like other tooth shape defects, TC occurs 

during the morphodifferentiation phase of tooth development [32]. TC may present unilateral or bilateral, 

and has a greater predilection in the maxilla [33,34]. It was estimated that the frequency of talon cusp 

ranges from 0.06% up to 8% [30]. A study conducted on the Gharyan Libyan population, a TC was observed 

in both unilateral PMLI and bilateral PMLI [21]. A recent study showed that dental anomalies are present in 
33.9% of the studied population, and the deformities of teeth were more prevalent in female subjects [35].  

This study was conducted to assess the prevalence and distribution of morphological anomalies in 

permanent maxillary lateral incisors among Libyan patients. 

 

Methods 
Study design and setting 

This study employed a descriptive cross-sectional survey design. Data were collected through clinical 

examination and panoramic radiographic evaluation to assess the prevalence of anomalies in maxillary 

permanent lateral incisors. 
 

Prevalence Assessment 

Clinical examination was conducted on a total of 400 patients, comprising 237 females and 163 males, aged 

between 12 and 60 years. The examination aimed to identify morphological anomalies affecting the maxillary 

lateral incisors in the permanent dentition. 

 
Study sampling 

A convenient sample was selected from patients who attended the Specialized Center, Primary Health Care 

facilities, and the Faculty of Dentistry at Benghazi University for dental treatment. Each patient was 

examined using a mouth mirror and probe under adequate illumination to detect any dental anomalies 

associated with the maxillary permanent lateral incisors. Demographic data, including age and gender, were 
carefully recorded, and any observed abnormalities were documented. 

 

Eligibility criteria  

The participants must meet the following conditions to be included in the study: be of Libyan nationality, 

exhibit good general and oral health, have no history of extraction of maxillary lateral incisors, and have no 

prior restorative modifications, including reshaping or crowning, of the maxillary lateral incisors. 
Participants will be excluded if they are of non-Libyan nationality, present with impacted teeth, or have had 

teeth extracted due to dental caries or traumatic injury. 

 

Clinical dental examination 
Malformation or deviation from normal tooth morphology of the maxillary lateral incisors was recorded at 
the clinical examination. The prevalence of dental anomalies according to gender and side, the number of 

dental anomalies per affected person, frequency of dental anomalies per tooth, and associations between 

dental anomalies were documented. 

  

Data analysis 
The data were collected and statistically analyzed using Statistical Package for the Social Sciences (SPSS) 
software computer program, and simple descriptive statistics such as frequencies and percentages were 

calculated. Categorical data were compared using Fisher`s Exact Test. P-value <0.05 was considered 

significant.  
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Ethical consideration 

Scientific culture, cooperation, and innovation department of the Libyan Authority for Research, Science 

and Technology approved this study, under approval number (2024/ 2353). The current study was also 

approved by the scientific research ethics committee of the Faculty of Dentistry, University of Benghazi, 
under approval number (0133). 

 

Results 
Distribution of patients according to age 

Four hundred patients were observed clinically, and 15 (3.75%) had dental anomalies in maxillary lateral 
incisors (Table 1).  

 Table 1. Distribution of patients according to age 

Age group No % 

10-19 54 13.5% 

20-29 122 30.5% 

30-39 128 32.0% 

40-49 80 20.0% 

50-59 13 3.3% 

>60 3 0.8% 

Total 400 100% 

  
Gender distribution of the sample population 

The gender distribution of the sample is shown in (Table 2). According to statistical analysis, there was no 

statistically significant gender variation (P value= 0.551). 

 
Table 2. Gender distribution of the sample population 

Gender 
Dental anomalies 

Total P_ value 
No yes 

Female 
N 227 10 237 

0.551 

% 59.0% 66.7% 59.2% 

Male 
N 158 5 163 

% 41.0% 33.3% 40.8% 

Total 
N 385 15 400 

% 100% 100% 100% 

 
Prevalence of permanent maxillary lateral incisor anomalies   

The study demonstrated that a total of 384 patients (96.25%) had no anomalies, while 15 individuals (3.75%) 

had dental malformations (Figure 1). 

 

 

Figure 1. Prevalence of permanent maxillary lateral incisor anomalies 

 

Prevalence and distribution of permanent maxillary lateral incisor anomaly 

The results showed that permanent maxillary lateral incisor anomalies, including 1.5% agenesis, 0.5% 
micro-sized upper lateral incisors, 1.25% peg-shaped incisors, and a talon cusp on the upper lateral incisor 

in 0.5% as shown in (Table 3).  

3.75%

96.25%

YES NO
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Table 3. Prevalence of permanent maxillary lateral incisor anomalies found in subjects 

Of total anomalies (15) 
Total sample 

(400) 
N Dental anomalies 

40% 1.5% 6 
Agenesis of the maxillary 

lateral incisor 

13.3% 0.5% 2 
Micro sized 

maxillary lateral incisor 

33.3% 1.25% 5 
Peg-shaped maxillary 

lateral incisor 

13.3% 0.5% 2 Talon cusp 

 

The distribution of dental anomalies in the permanent teeth among 15 subjects is shown in (Figure 2).  

 

 
Figure 2. Distribution of permanent maxillary lateral incisor anomalies 

 

Distributions of permanent maxillary lateral incisor anomalies found in males and females 
The distribution of permanent maxillary lateral incisor anomalies in 15 subjects (females 10, males 5) has 

been illustrated in (Table 4). The females have a higher dental anomaly ratio than the males (2:1). 

 

Table 4. Distributions of permanent maxillary lateral incisor anomalies found in males and females 

Dental anomalies 
Gender  

Female  Male  

Bilaterally missed maxillary lateral incisor 1 1 

Missed maxillary right lateral incisor 0 1 

Missed maxillary left lateral incisor 2 1 

Bilaterally microsized maxillary lateral incisor 1 0 

Microsized maxillary right lateral incisor 1 0 

Bilaterally peg-shaped maxillary lateral incisors 1 1 

Peg-shaped maxillary left lateral incisor 3 0 

Talon cusp on maxillary right lateral incisor 1 0 

Talon cusp on the left maxillary lateral incisor 0 1 

 
The most common anomalies were missing maxillary lateral incisors (0.75%) for both males and females 

(Figure 3); micro-sized incisors (0.50%) with female predominance (Figure 4). Peg-shaped maxillary lateral 

incisors have female predominance (1%) (Figure 5). Talon cusp has an equal percentage (0.5%) with equal 

distribution for both right and left sides, also for both males and females.  

 

13.3%

6.7%

20.0%

6.7%

6.7%

13.3%

20.0%

6.7%

6.7%

0.0%5.0%10.0%15.0%20.0%25.0%

bilaterally missed maxillary lateral incisor

missed maxillary right lateral incisor

missed maxillary left lateral incisor

bilaterally microsized maxillary lateral…

microsized maxillary  right lateral incisor

bilaterally peg shaped maxillary lateral…

peg shaped maxillary left lateral incisor

talon cusp on uppr right lateral incisor

talon cusp on left maxillary lateral incisor
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 Figure 3. A photograph shows female patient                 Figure 4. photograph shows female patient  

    With bilateral missing permanent teeth                  with bilateral microdontia of permanent teeth 

        maxillary lateral incisors                                            maxillary lateral incisors                             

 

Figure 4. A photograph shows a female patient                 Figure 5. A photograph shows a male 

patient with a peg-shaped maxillary lateral incisor          with a talon cusp on a permanent 

        Maxillary lateral incisors                                            maxillary lateral incisors                             

 

Discussion  

During a routine dental examination, dental anomalies are frequently discovered. Despite the available 

knowledge presented about the lateral incisor’s anomaly, there is limited data on the Libyan population 

presented in the literature. In this study, the prevalence of developmental dental anomalies was 3.75%. The 

people in this study had at least one dental abnormality on the permanent maxillary lateral incisors. The 
most common dental anomalies were congenitally missing maxillary lateral incisors, followed by peg-shaped 

lateral incisors. This distribution is consistent with previous research [36]. In the present study, the 

prevalence of PMLI agenesis was 1.5%, which closely aligns with findings from a previous study reporting a 

prevalence of 1.3% [37]. Similarly, another investigation documented a slightly higher prevalence of 1.91% 

for missing maxillary lateral incisors [6]. Furthermore, a separate study reported a marginally greater 
prevalence compared to our findings [38]. Our results reveal that the prevalence of bilateral missing laterals 

is less than unilateral missing laterals. This finding was in contrast to other studies showing a higher 

bilateral absence of lateral incisors than unilateral [39,40]. The literature findings suggest that bilateral 

missing lateral is more common than unilateral expression. In the current investigation, the prevalence of 

missing lateral incisors was evenly distributed between males and females, each accounting for 0.75%. This 

finding contrasts with another study, which reported a significantly higher prevalence among males [6, 38]. 
The discrepancy in gender-based prevalence rates between our study and previous reports may be attributed 

to differences in the study populations. 

Microdontia was observed in the present study with a prevalence of 0.5%, which is notably lower than the 

rates reported in previous investigations [41,42]. In contrast, other studies have documented a considerably 

higher prevalence of microdontia specifically affecting the maxillary lateral incisors [40,43]. The variation in 
findings may be attributed to differences in sample size, diagnostic criteria, and ethnic composition of the 

studied populations. The PLs in the present sample were 1.25%, closely comparable to the 1.3% reported in 

a previous study [40]. Other investigations have documented lower prevalence rates [44,45], while some 

have reported significantly higher occurrences of PLs [41,43]. The gender distribution observed in this study 

aligns with earlier findings, indicating a higher prevalence among females than males [38]. Additionally, 

unilateral peg-shaped incisors were more common than bilateral cases, with the left permanent maxillary 
lateral incisor being most frequently affected. In contrast, other studies have reported a predominance of 

bilateral PLs, followed by unilateral involvement of the right and left sides [46]. 
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The incidence of talon cusps ranges from 0.2 to 5.2% and can be an isolated condition, which is more 

common [47]. In the present study, the prevalence of talon cusps was 0.5% and this prevalence is lower 

than many previous studies [48,49,50]. This study reported two talon cusps, one of them left and the other 

right, one for a male and the other for a female. The variance in the prevalence of dental anomalies was 
identified between the different epidemiological research studies. The main reasons for the discrepancies 

may be racial variations and sample procedures. The availability of such data will allow anticipation of the 

percentage of teeth that might have technical difficulties associated with the endodontic treatment. It will 

also facilitate the understanding of changes in occlusion and periodontal conditions associated with the 

anomaly. 

 
Conclusion 

The present study highlights notable morphological variations of PMLI within the Benghazi Libyan 

population. Agenesis emerged as the most prevalent anomaly among both genders, followed by the 

occurrence of peg-shaped upper left lateral incisors. In contrast, talon cusp and microdontia were the least 

frequently observed anomalies. These findings underscore the importance of early detection and appropriate 

management of such dental variations to preserve optimal oral function and aesthetics. Accurate diagnosis 
and individualized treatment planning by dental professionals remain essential for addressing these 

anomalies effectively. 
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