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ABSTRACT

The purpose of this retrospective observational study was to evaluate the possible association between the missing teeth
and the side associated with the cleft in non-syndromic patients. This study consisted of 201 cleft patients including 131
males with a mean age of 12.3 + 4 years and 70 females with a mean age of 12.6 = 3.9 years. 148 of the patients were affected
by cleft lip and palate, while the other 53 presented only cleft lip. Charts, models, radiographs, and intraoral photographs
were used for the study. T-test and chi-square tests were used for the assessment of the data. Hypodontia was found in 129
individuals (64.1%). Chi-square test showed that there was no statistically significant difference between the number of male
and female patients with hypodontia (P<0.7). 122 of the patients with hypodontia (60% of the total 201 subjects) had missing
maxillary incisors. Totally there were 197 teeth absent in the entire cleft samples. 180 (91.3%) of these teeth were missing on the
cleft side and 17 (8.7%) of them were missing on the non-cleft side. In addition, 170 (86.3%) of them were maxillary permanent
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lateral incisors and only 27 (13.7%) of them were permanent second premolars. The frequency of missing maxillary lateral
incisors in cleft lip patients was significantly higher compared with the missing second premolars in both arches. The incidence
of lateral incisor missing is significantly higher on the cleft side.

KEYWORDS: clefi lip, cleft palate, hypodontia, missing, cleft side

INTRODUCTION

Cleft lip and/or palate (CLP) is one of the most common types of craniofacial birth defects (1). The overall prevalence
rate for live births with cleft lip, cleft palate, or both has been reported at 1.39 per 1000 live births (2); it accounts for
65% of all head and neck anomalies (3). Prevalence of dental anomalies such as variations in tooth number and position
and reduced tooth dimensions have always been found to be higher in CLP patients than in the whole population (4-10).
Akcam et al., 2011 detected that cleft patients had at least one dental anomaly in 96.7 percent of examined subjects and
many patients showed other dental and skeletal malocclusion in addition to the cleft lip and palate anomalies.

Shapira et al. (12) reported the most significant number of developmental dental abnormalities in upper lateral incisors
in the cleft area, both in deciduous and permanent dentitions. Moreover, in CLP patients are frequent shape anomalies,
such as enamel hypoplasia and conoid shape (13, 14). Tooth agenesis also called hypodontia or congenital absence of
teeth, is the most detected developmental dental anomaly in all the cleft types (15). Furthermore, Shapira et al. (12)
discovered a prevalence of 77% of hypodontia in a sample of cleft patients. Jiroutova and Mullerova (16), about the
hypodontia frequency in CLP patients, found that the maxillary arch was involved more frequently in patients with this
defect. The dental bud of the upper lateral incisor was often affected in both CL and CLP, while the second lower pre-
molar was most frequently absent in the isolated cleft palate. Paranaiba et al. (17) found that in Brazilian patients with
non-syndromic cleft lip and/or palate, the prevalence of agenesis of the premolars and maxillary lateral incisors is higher
in unilateral complete cleft lip and palate patients. In many studies, lateral incisors are the most frequent agenesis tooth,
followed by second premolars (18, 19). Whereas, in Laatikainen et al. (20) and Ranta et al. (21), the most frequently
missing tooth was the upper second premolar, and to follow the maxillary lateral incisor and the lower second premolar.

However, the emerging literature evidence has always been limited to describing numbers and shape anomalies in
patients with cleft. In addition, an association between anomalies with the side involved in the cleft and correlating the
level of anomalies with those of the cleft has been verified only in few reports.

Considering the discrepancies in the literature, the aim of the current study was to determine the frequency of missing
second premolars and lateral incisors in cleft lip/palate patients and compare it with other subjects’ data to determine the
possible association between the cleft side and the agenesis side.

MATERIALS AND METHODS

The study was carried out under the provisions established by the Declaration of Helsinki. Ethical approval and
informed consent were obtained from each subject and a parent or trustee. 201 non-syndromic cleft lip and/or palate pa-
tients were included in the study. The patients’ population was racially and ethnically similar, and all their parents were of
Persian origin.

Exclusion criteria were: cleft patients with craniofacial syndrome; patients with unclear radiographs. Therefore, 201
subjects were enrolled in the study (131 males aged 12.3+4 years and 70 females aged 12.6 & 3.9 years). The gender dis-
tribution of the sample can be observed in Table I.

Table 1. Gender distribution of samples.

Gender N (%) Age (year)
Male 131 (65.2) 123+4
Female 70 (34.8) 12.6 £3.9
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The patients were classified based on Whitaker et al. (22) classification in which the patients were divided into four
groups (lip, cleft palate, cleft lip and palate, and cleft lip and alveolus), and each group was divided into two subgroups
unilateral or bilateral. Dental casts, orthopantomography, and/or periapical and occlusal X-rays of the patients were used
to diagnose possible agenesis (leaving out the wisdom teeth).

A thorough examination of hypodontia of permanent teeth (excluding third molars) was undertaken using panoramic,
periapical, and occlusal radiographs. In addition, data regarding missing teeth inside or outside the cleft area were collect-
ed, and two observers evaluated the records simultaneously. Their outcomes were blinded to each other. Inter-observer
accordance was estimated using kappa analysis. A kappa value of 1 showed perfect agreement. The Statistical Package
for Social Sciences, Version 20 (SPSS Inc. Chicago, Illinois, USA) was used to examine the data. The Chi-square test
was used to analyze the data, and the p-value was set at P <0.05. During this research, all operators wore surgical masks
to prevent the respiratory system virus (23) and to maintain office hygiene (24, 25).

RESULTS

The distribution of samples depending on the type of cleft is shown in Table II. The samples were divided into the
unilateral and bilateral cleft lip, cleft lip and palate, cleft lip and alveolus, and cleft palate groups; permanent teeth agen-
esis was evaluated in every group. Hypodontia was found in 129 patients (64.1%) of the total sample, including 83 boys
(41.3%) and 46 girls (22.8%).

Chi-square test highlighted no statistically significant difference between males and females. (P<0.7) (Table II) Out
of 197 teeth absent in the entire cleft sample (Table III), 180 (91.3%) teeth were missing on the cleft side, and 17 (8.7%)
teeth were missing on the non-cleft side. Of these, 170 (86.3%) were upper permanent lateral incisors (160 in the cleft
area and 10 in the non-cleft area), and 27 (13.7%) were permanent second premolars (20 on the cleft side and 7 on the
non-cleft side) (Table IV). Statistically significant differences were detected between the lateral incisors agenesis in the
cleft and non-cleft areas (P<0.001).

Table I1. Distribution of samples according to cleft type.

UCL and | BCL and
Gender UCL | BCL CP | UCLP | BCLP | Total
alveolus alveolus
Male 1 1 18 8 2 64 37 131
Female - 1 11 4 7 27 20 70
Total 1 2 29 12 9 91 57 201

Unilateral cleft lip: UCL; Bilateral cleft lip: BCL; Cleft palate: CP; Unilateral cleft lip and palate: UCLP;
Bilateral cleft lip and palate: BCLP

Table II1. Number of patients with hypodontia according to sex.

Patients With | Patients Without
Gender No. of Patients P Value
Hypodontia Hypodontia
Male 131 (65.2%) 83 (41.3%) 48 (23.9%)
0.7
Female 70 (34.8%) 46 (22.8%) 24 (12%)
Total 201 (100%) 129 (64.1%) 72 (35.9%)
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Table V shows that 122 (60%) of the patients had missing maxillary lateral incisors, which were significantly higher than
missing either maxillary or mandibular second premolars. As can be seen, 22 of the total 41 cleft lip and alveolus patients and
95 of the total 148 cleft lip and palate patients had missing laterals, while only 1 of 18 patients had missing second premolars.
Table VI shows that all the patients were missing a total of 197 upper lateral incisors and upper and lower second premolars.

Table IV. Number of missing teeth according to cleft side and non-cleft side.

Missing lateral Missing second premolars Total missing
incisor teeth
Maxilla N (%) Maxilla N (%) | Mandible N (%) | Total N (%) N (%)
Cleft side 160 (81.2) 14 (7.1) 6(3) 20 (10.1) 180 (91.3)
Non-cleft side 10 (5.1) 6(3) 1(0.6) 7 (3.6) 17 (8.7)
Total 170 (86.3) 20 (10.1) 7(3.6) 27 (13.7) 197 (100)

Table V. Number of patients with missing maxillary incisors and missing second premolars according to cleft type.

Patients | Patients with missing Patients with missing
Max Lateral Incisors | Max/Mand II Premolars

L|R | B T L R B T

Cleft lip (CL) 3 0 0 2 2 0 0 0 0
Cleft palate (CP) 9 2 0 1 3 0 0 1 2
CL and alveolus 41 10 | 6 6 22 0 0 0 1
Cleft lip palate (CLP) 148 30 | 21 | 44| 95 4 6 8 18
Total 201 42 | 27 | 53 | 122 4 6 9 21

L=Left side, R=Right side, B=Both Sides, T=Total number of missing teeth

Table V1. Distribution of hypodontia in cleft patients according to number of missing teeth.

Max Lateral Max I1 Mand II
Incisors Premolars Premolars
L|R|B T L |R|B|T|JL|R|B| T
Cleft lip (CL) 0 0 4 4 0 0j]0|0J0O]0]0] O
Cleft palate (CP) 1 0 2 3 0 014,410 01|2]| 2
CL and alveolus 10| 6 | 13 | 29 0 110|110} 0]0]| O
Cleft lip palate (CLP)

29 | 21 | 84 |134] 2 3j10(15J0 |1 ]4]S5

Total
40 | 27 103|170} 2 |4 (142010 |1 | 6| 7

L=Left side, R=Right side, B=Both Sides, T=Total number of missing teeth
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DISCUSSION

This study found that 129 (64.1%) of all cleft patients suffered from hypodontia. These findings correspond to the find-
ings of Shapira et al. (12), who detect the prevalence of 77% hypodontia in their study group of subjects with cleft lip and
palate, isolated or associated. These patients were missing one hundred ninety-seven upper lateral incisors and upper and
lower premolars. In this study, from a total of 201 patients, 60 % of them had missing maxillary lateral incisors, similar to
Suzuki et al. (26), who reported that 56.9% of their cleft lip and/or palate subjects had missing maxillary lateral incisors.
Polder et al. (27), about the prevalence of permanent missing teeth in the Caucasian populations of North America, Aus-
tralia, and Europe, reported that the mandibular second premolar was the most involved too, followed by the maxillary
lateral incisor and the maxillary second premolar.

In the current study, 11.5% of second premolars were found to be missing, which is similar to the 18% found by Sha-
pira et al. (12). In our study, the missing second premolars were substantially higher in the maxillary arch in all groups,
with a total of 20 missing second premolars in the maxilla and 7 missing in the mandible. These numbers also correspond
to the findings of Shapira et al. (28), who reported a 47-second premolars agenesis in the upper arch and agenesis in the
lower arch. Nevertheless, the findings of the current study are in contrast with the findings of Laatikainen et al. (20) and
Ranta et al. (21). They found that maxillary second premolars were the most frequently absent teeth, followed in order
of frequency by the maxillary lateral incisors and the mandibular second premolars in cleft patients. In the current study,
the absence of teeth was more frequent on the cleft side, respecting the healthy side, which agrees with the outcomes of
Shapira et al. (28).

Ranta et al., in their review, showed that the prevalence of missing teeth grows according to the severity of the cleft
(21). This outcome agrees with our work in which there was a high prevalence of teeth agenesis in cleft lip and palate
patients and a lower prevalence in isolated cleft lip and isolated cleft palate patients. Moreover, Paranaiba et al. (17)
indicated that dental abnormalities were more frequent in unilateral cleft lip and palate subjects compared with bilateral
cleft lip and palate subjects. It is also reported that the majority of cleft lip and or palate patients had at least one dental
anomaly, and most of the dental anomalies were observed at the side of the cleft. However, no association could be found
between the type of cleft and dental anomalies (27).

Furthermore, ethnicity plays a significant part in the prevalence of cleft and associated abnormalities. Polder et al.
stated that missing teeth were more frequent in Europe and Australia compared with North America (27). They also
showed that the prevalence of missing teeth in females is 1.37 times higher than in males for all three continents. One of
the limitations of the current study, which could affect its outcomes, is the small sample size. Moreover, associated dental
disturbances and medical pathologies should be explicitly investigated in this type of frailty patient.

More multi-center works with a larger study group and different breeds are needed. In addition, future multidisci-
plinary studies about the genetics of cleft subjects to confirm the higher prevalence of left-sided is required.

CONCLUSION

In this study, the maxillary lateral incisor agenesis in cleft lip patients (60%) was significantly more frequent than the
second premolars agenesis in both arches (11.5%). The prevalence of missing lateral incisors raises definitely according
to the severity of the cleft and is significantly higher on the cleft side.
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