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 Cleft / palate is one of the common congenital deformities in craniofacial 

region, associated with different types of dental anomalies like (Tooth 

agenesis, impaction, and supernumerary teeth) with marked changes in 

palatal dimensions. This study aimed to determine the prevalence of teeth 

agenesis and dental anomalies in cleft lip/palate patients using CBCT, and 

to compare the palatal dimension of cleft group with control subjects. 

Twenty-eight cleft cases collected during the period from 2015 to 2022, 

CBCT images evaluated, the study sample classified into two groups (14 

bilateral and 14 unilateral cleft lip/palate) and the non-cleft control group 

(14 CBCT images). The presence of dental anomalies was assessed in 

relation to cleft type, and then palatal width, arch width, and palatal depth 

measurements were performed. All linear measurements in mm compared 

with control group. Tooth agenesis was the most frequent dental anomalies 

in groups, 71.4% missing lateral incisors and 57.1% in bilateral and 

unilateral cleft groups respectively. Impacted canine and supernumerary 

teeth were more frequent in unilateral than bilateral cleft. Male had higher 

frequency of tooth agenesis and other anomalies. Palatal dimensions were 

higher in bilateral cleft group with very significant differences in palatal 

width and arch width. Accurate assessment of maxilla for tooth agenesis, 

dental anomalies and palatal dimensions is mandatory. Team work required 

for full rehabilitation of children with cleft lip/palate. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Tooth agenesis is the congenital missing or absence of one or more teeth, this condition happened because of 

disturbances at early stages of odontogenesis. Genetic polymorphisms and mutations are associated with this 

condition (such as MSX1, PAX9, TGF-α and genes from the FGF family) [1]. Tooth agenesis is the most 

common dental anomaly associated with craniofacial deformities such as cleft lip and palate. Other anomalies 

can be seen such as supernumerary teeth, dysmorphology of the crown or root shape, teeth impaction, 

malposition, ectopic eruption and multiple decayed teeth [2], [3]. Tooth agenesis of the maxillary lateral 

incisors, has the highest prevalence followed by the presence of supernumerary teeth [4], [5]. 
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Cleft lip/palate is one of the most common craniofacial deformities in the new born infants, representing 

significant medical, psychological, social, and financial problems on the affected individuals and their 

families [6- 9]. 

 

Patients with Cleft lip/Palate suffer from feeding difficulties within first few hours of life which continued 

and cause mal nutritional, speech and hearing difficulty and resonance, abnormal maxillofacial morphology, 

dental anomalies, and psychosocial problems [10], [11] 

 

Cone beam computed tomography is the best radiographical technique for evaluation of cleft lip/palate cases. 

It’s easily identified the numerical, morphological or eruptive anomalies on teeth. It’s become a widely used 

diagnostic tool for oral and maxillofacial region [12], [13]. 

 

Palatal depth, width and intermolar width had a great impact on occlusion and during the treatment planning 

when maxillary expansion is required” to ensure optimal conditions for future rehabilitation, reduce tooth 

impaction, and promote normal growth and maxillary development” [14], [15]. 

 

This study aimed to determine the prevalence of tooth agenesis and other dental anomalies of maxillary 

dentition in unilateral and bilateral Iraqi cleft lip/palate patients using Cone Beam Computed Tomography. 

 

2. Subjects and Methods 

Up to 6000 case of CBCT evaluated from 2015 to 2022 at specialized surgical hospital and Al-Wasity 

hospital, Baghdad, Iraq. Only 28 case of cleft lip/palate were found (11 female and 17 male). The patient’s 

age ranged from 8 to 20 years with an average of 14.6 years. CBCT images were classified into two groups: 

14 bilateral cases (BCLP) and 14 unilateral cases (UCLP) in addition to non-cleft control group (14 cases) of 

matching age and sex subjects for comparision. All images evaluated and the prevalence of tooth agenesis 

assessed, including maxillary lateral incisors, second premolars and third molars. Dental anomalies such as 

impaction and supernumerary (mesiodense) teeth were assessed also. Comparison between two groups will 

reported (group A unilateral cleft lip/palate UCLP, group B bilateral cleft lip/palate BCLP). Then palatal 

depth, palatal width (intermolar width) and arch width were measured according to the method of [16]. On 

coronal view, arch width measured at the position of first molar (as the horizontal distance between right and 

left first molars buccle surfaces), the palatal width (intermolar) measured as a horizontal distance between the 

apices of the medial alveolar bone of right and left first molar, while palatal depth was measured from the 

midpoint of intermolar line to the highest point of the palate, (the reference lines was shown in figure 1.). The 

statistical analysis was done by using Microsoft excel version 2010 and GraphPad Instant program. A 

descriptive analysis was performed for frequency and percentages to assess tooth agenesis. Chi-square test 

was performed to assess the statistically significant differences between genders, while Mann-Whitney test 

was used to assess the differences in tooth agenesis and anomalies between study groups. One way ANOVA 

was performed to compare between the three groups. 

 

Ethical approval was obtained from the committee at College of Dentistry/ University of Baghdad. Informed 

consents were obtained from the subjects included in the study. All procedures performed in studies involving 

human participants were in accordance with the ethical standards of the 1964 Helsinki Declaration. 

 

3. Results 

Twenty eight CBCT images of patients with cleft lip and palate were evaluated for the presence of dental 

anomalies. The number of male patients was higher but non-statistical significant difference was found 

between the study groups according to gender, as shown in table 1. 
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Both study groups were evaluated for presence of impacted teeth, teeth agenesis and supernumerary teeth 

(SN). From all the cases, there were four cases without any anomalies (no missing, no impaction and no SN), 

two cases belong to each study group. Tooth agenesis was the most frequent anomalies found in the both 

study groups, and the maxillary lateral incisor is the most affected tooth (about 71.4% in BCLP and 57.1% in 

UCLP). The frequency of impacted canine and SN was higher in UCLP about 35.1% and 35.7% respectively 

(most cases had mesiodense). The details were shown in table 2 and figure 2. The Mann-Whitney test showed 

non statistical significant difference between the study groups. The linear measurements of arch width, palatal 

depth and palatal width were compared with the control group and the ANOVA test showed that there was a 

high significant difference in width measurements (palatal and arch) between the three groups (the details 

shown in table 3.) 

 

4. Discussion 

Cleft’s lip and palate patients had higher frequency of dental anomalies [11], [17], [18]. Maxillary lateral 

incisor was the most commonly affected tooth by agenesis, followed by second premolars, third molars, and 

central incisor. Although it is not clear why lateral incisors is the most affected tooth by agenesis, but it may 

be due to its position adjacent to cleft area. [19] stated that odontogenic potential of the lateral incisor comes 

from the maxillary and medial nasal prominences, which lead to deficiency of mesenchymal mass and 

absence of fusion between those prominences may result in tooth agenesis. Other authors found that 

deficiency of blood supply that happened either congenitally or secondary to surgery, or the bony defect 

caused by cleft deformity are possible causes for tooth agenesis [11], [20]. 

 

The results of lateral incisor and second premolar agenesis were agreed with Vanzin and Yamazaki [21] in 

2002, Camporesi et al [20] in 2010, Bezerra et al [11] in 2017, Mangione et al [22] in 2018, Elhoseiny et al 

in 2019 [7], Santos et al [23] in 2020 and Lasota [24] in 2021. 

 

In 2015 Celikoglu et al [25] perform a CBCT study on 50 patients (28 UCLP and 22 BCLP) and assess the 

frequency of maxillary dental anomalies, the result showed that lateral incisor agenesis was the most common 

anomaly followed by impacted canine, and the overall occurrence was higher in cleft side and in UCLP. The 

result of this conducted study is slightly different from the above mentioned study. We found that the 

frequency of anomalies was higher in BCLP group and this may be due to small sample size and the less 

cases of UCLP compared to BCLP. The non-significant differences found (regarding all statistical tests) may 

be due to small sample size compared with previously mentioned studies.  A study conducted in Iraq by Ja’far 

and Salih in 2015 [26] found that the most frequently missing tooth was the lateral incisor (the sample age 

was smaller 3-12Y. and the radiographical examination done by panoramic radiograph). The result of this 

conducted study is slightly different from the above mentioned study. We found that the frequency of 

anomalies was higher in BCLP group and this may be due to different radiographical techniques used or the 

small sample size and the less cases of UCLP compared to BCLP. The non-significant differences found 

(regarding all statistical tests) may be due to small sample size compared with previously mentioned studies. 

Palatal width increase with age as a result of alveolar process growth in all dimensions, and diverge as a result 

of permanent teeth eruption. Also vertical growth of alveolar process and teeth eruption leads to increase in 

palatal depth. In 2020 Gorucu-Coskuner et al. [27] conducted a study comparing between unilateral cleft and 

non-cleft children and found that palatal width and arch width are smaller in cleft group. In 2021 Thuy VO 

et al. [16] used CBCT to evaluate the maxillary expansion in twins with cleft lip and palate, and reported that 

palatal width mean was 28.74mm, palatal depth was 11.23mm and arch width was 45.67 mm (at first molar 

line). We agreed with these results of the previously mentioned studies. 

 

5. Conclusion 
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Cleft lip and palate is one of the most common craniofacial deformities affecting children, and had various 

health consequences that affect the feeding and nutrition, dentition, airways, facial appearance, speech and 

psychological well-being of these patients. Detailed information about palatal linear measurements is required 

before maxillary expansion procedure. So a broad knowledge about this dilemma and associated problems is 

mandatory. 
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Table 1: The distribution of cases according to gender and cleft type (study groups only) 

 UCLP BCLP Total P-value 

N (%) N (%) N (%) 

MALE 7(25%) 10(35.7%) 17 (60.7%) 0.4 
NS FEMALE 7(25%) 4(14.2%) 11 (39.2) 

Total 14 (50%) 14 (50%) 28 (100%) 

*statistical significant: P ≤ 0.05/ NS non-significant 

 

Table 2: Dental anomalies frequency in study groups. 

 UCLP BCLP P-value 

N (%) N (%) 

Tooth 

agenesis 

8(28.5%) 11 (39.2%) 0.3 

NS 

Impacted 

canine 

5(17.8%) 1(3.5%) 0.1 

NS 

SN 5 (17.8) 4(14.2%) 0.7 

NS 

*N: no. of cases, SN: supernumerary, NS: non-significant.    

 

Table 3: comparison of palatal depth, palatal width and arch(intermolar) width between the groups. 

(Measurements in mm) 

 Palatal width Palatal depth Arch width 
 UCLP BCLP control UCLP BCLP control UCLP BCLP control 

N 14 14 14 14 14 14 14 14 14 

Mean 22.8 25.2 24 13.2 14.04 13.8 41.05 45.03 43.9 

SD 1.2 2.2 1.2 0.7 1.5 1 2.6 4.3 2.4 

Low95% 
conf.limit 

22.1 23.9 23.2 12.7 13.1 13.2 39.5 42.5 42.5 

Up95% 
conf.limit 

23.6 26.5 24.7 13.6 14.9 14.4 42.6 47.5 45.3 

P-value 0.0025 (HS) 0.15 (NS) 0.007 (HS) 

*N: no. of cases, HS: high significant, NS: non-significant. 
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Fig 1: linear measurements of arch width, palatal Width and palatal depth on coronal view of CBCT (in 

mm) 

 

 
Fig. 2: the frequency of occurrence of each finding in both study groups 

 

     
Fig.3: axial view of CBCT for BLCP                    Fig.4: A 3D model of CBCT for UCLP 


