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Abstract 

Background: Individuals with cleft lip and palate (CLP) experience a number of dental anomalies, 

which affect the patient’s facial anatomy and self- esteem. Dental complications are considered as a 

contributing factor in cleft formation. The purpose of this study was to evaluate the prevalence of 

various kinds of maxillary dental anomalies in a group of children with CLP in the city of Sari, Iran. 

Methods: This cross-sectional study was performed to evaluate the panoramic radiographs of 84 

patients (7-19 years old) with CLP, who attended private and public dental and/or orthodontic clinics 

in Sari during 2020- 2021. The participants were selected by census method. The frequency of 

maxillary dental anomalies including hypodontia, microdontia and macrodontia, ectopic eruption, 

rotation and supernumerary tooth were examined by orthodoncy and radiology experts. Standard 

Pearson chi-squared tests were used for all dental anomalies. Data were analyzed using SPSS software 

through the Mann-Whitney and chi-squared tests. 

Results: At least one maxillary dental anomaly was reported in 83.3% of patients with CLP. The 

unilateral CLP (61.9%) was the most common type of cleft. Tooth agenesis was observed in 63.09% 

of subjects with more frequencies on the left side (35.7%) followed by rotation (35.71%), microdontia 

(34.5%), supernumerary teeth (11.9%), and macrodontia (5.9%). No difference was observed in the 

prevalence of these anomalies between genders. 

Conclusion: According to our results the most prevalent cleft type was unilateral cleft lip and palate 

(UCLP) with left side predominance. Hypodontia, rotation, and microdontia were the most prevalent 

developmental dental anomalies among children with CLP in Sari. 
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1- INTRODUCTION 

Orofacial cleft lip/palate (CLP) is the most 

congenital malformation of craniofacial 

region present during birth. This defect 

occurs as an incomplete fusion of 

maxillary prominence and nasal processes 

(cleft lip) or palatal shelves (cleft palate) 

[1]  It was reported that the overall 

incidence of CLP is 1.42 in 1000 live 

births [2] and 1.03 per 1000 live births in 

Iran [3] 

The etiology of this malformation is 

multifactorial and scientists believe that 

genetic and environmental factors (e.g., 

ethnic, racial, geographic, socioeconomic, 

maternal illness, drugs and malnutrition 

factors) are involved in the occurrence of 

this anomaly [4]. The most common types 

of dental anomalies have been observed to 

be multiple missing teeth, hypodontia, 

supernumerary teeth, impaction, ectopic 

teeth, maxillary canines and premolars 

transposition, delayed tooth development, 

microdontia, crown and root malformation, 

and multiple decayed teeth [4] 

These anomalies have ruinous effects on 

the dentition resulted in esthetic problems, 

improper phonation and impairment of 

mastication [5]. Additionally, CLP causes 

long- term disability in children as well as 

tremendous emotional and financial 

problems for affected individuals and 

families. Therefore, the knowledge of 

dental anomaly presence in CLP children 

could provide valuable information for 

pediatric and orthodontic treatment 

planning at an early age. 

Considering the little information on 

dental defects of the orofacial cleft patients 

in north of Iran, this study was designed to 

evaluate the prevalence of different dental 

anomalies and defects among various cleft 

types in orofacial cleft patients at private 

and public dental and/or orthodontic 

clinics in Sari, Iran during 2020-2021.  

 

2- MATERIALS AND METHOD 

2-1. Study design and population 

This retrospective cross-sectional study 

was performed to evaluate the panoramic 

radiographs in patients with CLP (age 7-19 

years-old) in Sari, Iran during 2020-2021.  

2-2. Inclusion and exclusion criteria 

The inclusion criteria included having CLP 

and being in the age range of 7-19 years. 

Having syndromic CLP, incomplete set of 

dental records, extraction of the permanent 

tooth, history of trauma, dental implant 

and denture and poor quality of panoramic 

radiography were the exclusion criteria.  

2-3. Method 

The samples were selected by census 

method from among individuals who aged 

under 19 and suffered from different types 

of cleft palate in Sari, Iran.  Initially, the 

records of 135 cases with CLP were found 

in the archive of the private and public 

orthodontic departments in Sari. From 

among this pool, 84 patients who suffered 

from CLP (non-syndromic CLP) and aged 

between 7-19 years-old were selected for 

the purpose of the study. The eligibility 

criteria were assessed by an orthodontist 

and recorded in their medical and dental 

history. Radiographies were performed by 

an orthodontist and maxillofacial 

radiologist.  

Patients were classified into 3 groups 

based on the following criteria (14). 

Diagnoses of macrodontia, microdontia 

and ectopic eruption were established 

according to criteria reported by Mallya 

and Lam (21).  

1. and 2. Complete unilateral cleft lip and 

palate (UCLP) in right or left side: Lip, 

alveolar process and palate were affected 

in one side.  

3. Complete bilateral cleft lip and palate 

(BCLP): Lip, alveolar process and palate 

were affected in both sides 
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2-4. Measuring tool: Laboratory 

measurements 

The dental panoramic radiographs were 

investigated in a darkened room utilizing 

an illuminated x-ray viewing box and the 

following maxillary dental anomalies were 

recorded: 

a. Hypodontia or tooth agenesis: It is an 

inherited condition characterized by the 

developmentally missing of 1 or more 

teeth [7]. 

b. Tooth rotation: Mesiolingual or 

distolingual intra alveolar movement of the 

tooth around its longitudinal [8]. 

c. Microdontia: When one or more teeth 

appear disproportionally smaller than the 

usual limits of variation [9]. 

d. Macrodontia: When one or more teeth 

appear disproportionally larger than the 

usual limits of variation [10]. 

e. Supernumerary teeth: Additional teeth, 

or hyperdontia, is defined as an excessive 

number of teeth as compared to normal 

series in any region of the patient’s jaw 

[11]. 

f. Ectopic eruption: It is a trouble in which 

the tooth does not erupt in its normal 

position [12]. 

2-5. Ethical consideration 

The study protocol was approved by the 

Ethics Committee of AJUMS, Sari, Iran 

(IR.MAZUMS.REC.1399.7521). All data 

were coded in order to maintain the 

confidentiality of information.  

2-6. Data Analyses  

Data were analyzed using the statistical 

package SPSS PC (version 11.5; SPSS 

Inc., Chicago, IL, USA). The differences 

between categorical variables were 

compared using the Mann-Whitney Tests. 

Standard Pearson chi-squared tests were 

used for all dental anomalies. We 

considered p< 0.05 as statistically 

significant. 

3- RESULTS 

This retrospective analysis was performed 

on 84 patients (51(60.7%) girl, 33 (39.2%) 

boy), who had full records. The mean age 

was 14.51 years (range: 7-19 years) (SD= 

6.06). 52 (61.9%) subjects had UCLP (36 

(42.8%) left, 16 (19%) right), 20 (23.8%) 

subjects had BCLP and 6 (7.1%) subjects 

had only cleft lip or palate separately. 

Patient’s demographic information was 

presented in Table 1.  

In general, 83.3% of our samples had at 

least one dental developmental anomaly in 

their dentition. The percentage and 

distributions of the number of dental 

anomalies are presented in Figure 1.  

The most frequent defect type among these 

patients was maxillary hypodontia which 

occurred in 53 (63.09%) subjects; and left 

side (30 (35.7%)) was more affected than 

the right side (9 (10.7%).  

Rotation was the second most commonly 

observed dental anomaly, occurring in 30 

(35.71%) subjects. This anomaly was more 

prevalent in subjects with UCLP 

(21(25%)) than in those with BCLP (9 

(10.7%)). 

Microdontia was the third most commonly 

observed dental anomaly, occurring in 29 

(34.5%) subjects, followed by ectopic 

eruption which was observed in 14(16.6%) 

subjects. 

Supernumerary teeth were observed in 10 

(11.9%) subjects. This anomaly was found 

more frequently in subjects with UCLP 

(7(8.3%)) than in those with BCLP 

(3(3.5%)). It was observed in 4 (4.7%) 

individuals with right UCLP and 3 (3.5%) 

individuals with left UCLP. Macrodontia 

was observed in 5 (5.9%) subjects. A total 

of 140 dental anomalies were observed in 

70 subjects with CLP. Table 2 presents the 

prevalence of dental anomalies and their 

distribution in clefts groups 

 

https://orthodontics-endodontics.imedpub.com/


Maxillary Dental Anomalies in Cleft Lip and Palate 

Int J Pediatr, Vol.9, N.10, Serial No.94, Oct. 2021                                                                                        14603 

Table-1: Patients' Demographic information at baseline 

characteristics 
Unilateral 

left(n=36) 

Unilateral 

right(n=16) 

Bilateral 

(n=20) 

cleft  palate 

only (n=6) 

cleft  lip 

only (n=6) 

P 

Value 

Age(year) 13.8±3.51 14.1±3.41 13.7± 3.71 13± 3.31 13.8± 3.91 0.542 

Gender(male 

frequency) 
12(33.3%)3 7(43.7%)3 10(50%)3 2(33.3%)3 2(33.3%)3 0.74 

1=Mean±SD 

2= One way Anova tast with post hoc sheffe 

3= Frequency 

4=Chi square test 

 

Fig. 1: Percentage of dental development anomalies 

 

Table-2: The prevalence of dental anomalies and their distribution in cleft groups 

Anomaly 
Unilateral 

left(n=36) 

Unilateral 

right(n=16) 

Bilateral 

(n=20) 

cleft  palate 

only (n=6) 

cleft  lip 

only (n=6) 
P value 

Hypodontia 30 (83.3%)* 9 (56.25%)* 14 (70%)* 0 0 0.0001** 

Supernumerary 3 (8.3%)* 4 (25%)* 3 (15%)* 0 0 0.6** 

Microdontia 10 (27.7%)* 5 (31.25%)* 13 (65%)* 1 (16.6%)* 0 0.9** 

Ectopic eruption 8 (22.2%)* 4 (25%)* 2 (10)* 0 0 0.053** 

Macrodontia 3 (8.3%)* 2 (12.5%)* 0 0 0 0.16** 

Rotation 10 (27.7%)* 11 (68.7%)* 9 (45%)* 0 0 0.27** 

* Frequency 

** Chi square test 

UCLP: Unilateral cleft lip and palate 

BCLP: Bilateral cleft lip and palate 

 

Pearson chi-squared tests showed no 

significant difference between the sides of 

the anomalies and the cleft side, except for 

hypodontia and the cleft side (p= 0.0001); 

post hoc test showed that there is a 

significant difference in hypodontia 

between unilateral left and both cleft palate 

only and cleft lip only (p= 0.0009). Also 
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there is a significant difference in 

hypodontia between unilateral left and 

right (p= 0.037). The relationship between 

anomalies and gender in children referred 

to orthodontic and radiographic clinics is 

shown in the Table 3. No significant 

differences were observed between gender 

and any dental anomaly (Table 4). 
 

Table-3: The association between anomalies and gender in children and adolescents referred 

to orthodontic and radiographic clinics 

Anomaly Boy Girl P value 

Hypodontia 22 (26.1%)* 31 (36.9%)* 0.64** 

Supernumerary 4 (4.76)* 6 (7.1%)* 1** 

Microdontia 11 (13%)* 18 (21.4%)* 1** 

Ectopic eruption 6 (7.1%)* 8 (9.5%)* 0.77** 

Macrodontia 3 (3.5%)* 2 (2.3%)* 0.37** 

Rotation 11 (13%)* 19 (22.6%)* 0.81** 

* Frequency 

** K square test 
 

Table-4: The association between anomalies and gender in children and adolescents referred 

to orthodontic clinics 

Anomaly 
Sub-

group 

Hypodontia 

(n=53) 

Supernumerary 

(n=11) 

Microdontia 

(n=29) 

Ectopic 

eruption 

(n=29) 

Macrodontia 

(n=5) 

Rotation 

(n=30) 

P-

value 

Gender 
Boy 22(42.3%)* 4(36.3%)* 12(41.3%)* 6(20.6%)* 3(60%)* 11(36.6%)* 

0.58** 
Girl 31(58.4%)* 7(63.6%)* 17(58.6%)* 8(27.5%)* 2(40%)* 19(63.3%)* 

* Frequency 

** K square test 

 

4- DISCUSSION 

This study was conducted to evaluate the 

prevalence of various kinds of maxillary 

dental anomalies in a group of children 

with CLP in the city of Sari, Iran. The 

prevalence of UCLP (61.9 %) was more 

than BCLP (23.8%) followed by isolated 

cleft lip and isolated cleft palate (7.1%). 

The unilateral defects were mostly on the 

left side in our subjects as it was also 

shown by Ajami et al, in southwestern 

Iranian cleft patients [13] and in Jew and 

Arab cleft patients [14]. Although the 

reason is not understood well, but it might 

be explained due to greater blood supply to 

the right side of the embryo’s face 

compared to the left side [14]. It was 

accepted that the prevalence of oral clefts 

is related to gender. CLP is known to 

occur more frequently and severely in 

male individuals, whereas isolated cleft 

palate is more common in females [15-17]. 

However, in the present study, no 

significant differences in dental anomalies 

were observed between males and females. 

In the same line, Al-Kharboush et al. did 

not report any gender difference in dental 

anomalies in a group of Saudi CLP 

patients [18]. Similarly, no statistically 

significant differences between genders 

were determined for any of the criteria 

studied [19]. It was believed that the 

mechanisms of controlling dental 

development are independent of sexual 

and somatic maturity, but may be 

influenced by the same factors that cause 

clefting [20] 

As it was indicated by several studies, the 

dental anomalies in CLP patients occur 
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more frequently than in non-cleft patients 

[18, 19, 21]. 

As reported in the results, 83.3% of our 

samples had at least one dental 

developmental anomaly in their dentition 

and a total of 140 dental anomalies were 

observed in 70 subjects with CLP. Akcam 

et al. [22] reported dental anomalies in 

96.7% of cleft patients. A higher 

prevalence of dental anomalies in cleft 

patients in comparison to the normal 

population was reported by Eslami et al. 

[23].  

In the present study, the most commonly 

observed maxillary dental anomaly was 

hypodontia (63.09%), which mostly 

occurred in ULCP in left side. 

Furthermore, a significant difference was 

observed in hypodontia between UCLP in 

left and both cleft palate only and cleft lip 

only (p= 0.0009). Likewise, Bartzela et al. 

showed children with UCLP on the right 

side were less likely to have missing teeth 

compared to UCLP patients on the left side 

[24]. In another study, researchers 

indicated that by increasing the severity of 

cleft, all dental anomalies were found in 

proportionately higher frequencies and 

they found a left side predominance for 

hypodontia (p< .01) irrespective of cleft 

sidedness [25]. Hypodontia is a common 

trait in CLP patients. It was reported as the 

most common anomaly among Iranian 

southwestern cleft patients  [13] 

In addition, the frequency of genesis in the 

permanent maxillary lateral incisor varies 

according to the population studied [26-

28]. The tooth missing in the permanent 

maxillary lateral incisor was the most 

frequent anomaly in the cleft area in UCLP 

patients in Italian population [29]. Fattahi 

and Zarvani reported the tooth missing in 

the upper lateral incisor in the cleft side as 

the most dental anomaly in Shiraz city 

[28].  

Tooth agenesis may be explained by 

severe impairment of the embryonic 

structures as early as the dental 

development phase (39). It can be caused 

by a deficiency in blood supply or by a 

surgical treatment in the cleft area  [30, 

31]. 

The tooth prevalence of rotation in 

subjects with UCLP (21(25%)) was more 

than that in BCLP subjects (9 (10.7%)). 

The rotation of the central incisors is 

caused by a lack of space at the end of the 

alveolar segment which implies that the 

premaxilla has insufficient space to 

accommodate the central incisors [32] 

It was found that tooth agenesis is related 

to an overall reduction in tooth size. 

Consequently, hypodontia and microdontia 

tend to occur in the same subjects [33]. 

Microdontia anomaly affects 34.5% of the 

cases (29 subjects out of 84), mostly 

presented in the form of peg laterals. The 

prevalence of macrodontia was observed 

in 5 (5.9%) of UCLP subjects.  

Supernumerary teeth were observed in 10 

(11.9%) subjects and the frequency of 

supernumerary teeth was higher in subjects 

with UCLP (7(8.3%)) than in those with 

BCLP (3(3.5%), which is in accordance to 

Ajami et al.’s report  [13] 

Overall, according to our results, the 

prevalence of maxillary rotation, 

microdontia, macrodontia, ectopic eruption 

and supernumerary teeth was more 

common in UCLP subjects without 

statistically significant differences. This 

study was somewhat limited due to the 

small sample size. Only patients with 

maxillary dental anomalies with CLP were 

included in this study and we could not 

generalize the results. A larger multi- 

center investigation is needed to obtain 

more accurate results. 

5- CONCLUSION 

In conclusion, we found that UCLP was 

more frequent than BCLP; and it was more 

prevalent in the left side among the present 

sample of patients from Sari. Hypodontia, 
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was the most observed dental 

developmental anomaly in CLP cases. 

There was no significant correlation 

between gender and the prevalence of 

dental anomaly. 

Patients with CLP need extensive dental 

care due to the presence of various dental 

anomalies, which makes the health care 

interventions more complicated. These 

patients should be examined carefully 

prior to orthodontic treatment. 
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