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Aim: To characterize the patterns of dental anomalies (DA) 
in the mixed and permanent dentitions of patients with 
nonsyndromic oral cleft (NSOC). Methods: This cross-sectional, 
observational, case-control study included 173 patients, 61 
with mixed dentition (NSOC=29 and control=32) and 112 with 
permanent dentition (NSOC=57 and control=55). All subjected 
were submitted to clinical and radiographic examination. 
Dental anomalies of eruption, number, size and shape outside 
the cleft area were considered. Results: Although there was no 
statistical significance among patients with mixed dentition, 
dental agenesis was the anomaly more common in this group. 
In patients with permanent dentition, a higher prevalence of 
DA in NSOC group compared to control group was observed 
(p=0.02). Gyroversion and dental agenesis were the DA more 
frequently observed in the permanent dentition and the second 
premolar was the tooth more affected (p=0.003). Mandible 
and the left side were more involved, and dental agenesis was 
more frequently found in patients with unilateral cleft lip with or 
without cleft palate (NSCL±P). Conclusion: Our findings show 
a higher frequency of DA in NSOCs than in the control group 
in patients with permanent dentition, mainly due to a higher 
occurrence of agenesis of second premolars in patients with 
unilateral NSCL±P.
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Introduction

Oral clefts (OC) and dental anomalies (DA) are common congenital alterations that 
may occur isolatedly or in combination1. The nonsyndromic oral clefts (NSOC) are 
traditionally separated in cleft lip only (NSCLO), cleft lip and palate (NSCLP) and cleft 
palate only (NSCPO), and show a prevalence varying according to geographic loca-
tion, ethnicity and socioeconomic status2. Due to similarities in both epidemiologic 
features and embryologic timing for NSCLO and NSCLP, they are considered variants 
of the same defect and grouped together to form the group of nonsyndromic cleft lip 
with or without cleft palate (NSCL±P). DA refer to color, eruption, number, size and 
shape alterations of the teeth and its prevalence is also variable, depending on anom-
aly type, dentition and the population3. NSOC and DA etiologies are attributed to com-
plex interactions between genetic, epigenetic and environmental factors during the 
process of development2,4-6.

The association between these congenital anomalies has been initially proposed 
because individuals with NSOC have a higher prevalence of DA than the general pop-
ulation7,8, and later studies demonstrated that genes and pathways related to tooth 
development are also involved with NSOC, reinforcing the putative link between DA 
and oral clefting9,10. Dental agenesis, supernumerary teeth, microdontia, fused teeth, 
ectopic eruption, gyroversion, taurodontism and enamel hypoplasia are considerably 
the more prevalent DA in individuals with NSOC1,8,11-19. In addition, the severity these 
DA seems to be directly related to the severity of the NSOC11-13,20,21. Supporting this 
hypothesis is the fact that the development of teeth, lips and palate occur almost 
concomitantly and are anatomically related22. Thus, the aim of the current study was 
to characterize the patterns of DA in a group of patients with NSOC.

Material and Methods
The sample consisted of 86 unrelated patients with NSOC (26 NSCLO, 42 NSCLP 
and 18 NSCPO) and 87 healthy control individuals from the same geographic region. 
NSOC records were obtained from the Association of Patients with Cleft Lip and Pal-
ate in Cascavel - APOFILAB and the control group from the State University of West-
ern Paraná, Cascavel, Brazil. To estimate the sample size of this study, the frequen-
cies of DA reported in the study of Letra and collaborators7, which was realized with 
500 patients with NSOC and 500 health controls, were used. Assuming that approx-
imately 9% of the subjects in the general population show at least one DA and this 
frequency is approximately 49% in NSOC patients, to achieve a power of 80%, at a 
two-sided p-value of 0.05, with a design effect of 423, the required sample size to each 
group was 72. All NSOC patients in treatment at the APOFILAB during 2016 were 
included. The study was approved by the Ethics Committee in Research of the Uni-
versity (#1.741.771) and written informed consent was obtained from the parents or 
guardians and/or the participants.

All patients were subjected to clinical examination, which included intraoral photos 
and dental casts, and panoramic radiography. Patients with history of permanent 
tooth extraction and with previous orthodontic treatment were not included. In order 
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to make sure that the agenesis of second premolars was not mistakenly noted due 
to individual variation, only patients older than 6 years were included. The alterations 
in the primary teeth of the mixed dentition and in the third molars were excluded. The 
patients with mixed dentition, 29 with NSOC and 32 controls, showed age ranging 
from 6 to 12 years, whereas patients with permanent dentition, 57 with NSOC and 55 
controls, ranged from 12 to 39 years.

The data collected were analysed using GraphPad Prism® software version 5.0 (San 
Diego, USA). Chi-square and Fisher’s exact tests were applied to assess comparisons 
between groups. The significance level was set at 95% (P<0.05).

Results
The main clinical characteristics of subjects included in this study are depicted in 
Table 1. In the mixed dentition, 7 (24.1%) patients with NSOC showed 18 (62.1%) DA 
and 6 (18.7%) patients had 11 (37.9%) DA in the control group, whereas, in the per-
manent dentition, 65 (67.7%) DA in 32 patients with NSOC (56.1%) and 31 (32.3%) 
DA in 19 (34.5%) patients of control group were identified (Table 1). The comparison 
between the groups shows that the occurrence of DA was significantly more frequent 
in the permanent dentition of patients with NSOC than in healthy controls, yielding an 
OR of 2.42 (95% CI: 1.61-5.36, p=0.02) (Table 1). In the mixed dentition, the difference 
between groups was not significant (p=0.61) (Table 1).

Table 1. Distribution of the groups by gender, age, clinical extent of the clefts and dental anomalies.

Mixed Dentition Permanent Dentition

NSOC
n=29

Control
n=32

NSOC
n=57

Control
n=55

Gender

Male 15 (51.7%) 18 (56.2%) 34 (59.6%) 32 (58.2%)

Female 14 (48.3%) 14 (43.8%) 23 (40.4%) 23 (41.8%)

Age (mean ± standard derivation) 12.0 (±2.0) 11.0 (±2.0) 17.0 (±5.0) 23.0 (±5.0)

Oral cleft subtype

Cleft lip 8 (27.6%) - 18 (31.6%) -

Cleft lip and palate 17 (58.6%) - 25 (43.9%) -

Cleft palate 4 (13.8%) - 14 (24.5%) -

Dental anomaly

Yes 7 (24.1%) 6 (18.7 %) 32 (56.1%)* 19 (34.5%)

No 22 (75.9%) 26 (81.3%) 25 (43.9%) 36 (65.5%)

*p value <0.05.

In relation to DA type, dental agenesis was the most frequently found in the mixed 
dentition, but the difference between groups was not statically significant (p=0.64, 
Table 2). Gyroversion showed the highest prevalence in the permanent dentition in 
both NSOC (n=31, 47.7%) and control (n=16, 51.6%) groups (p=0.32), followed by den-
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tal agenesis (Table 2). The frequency of dental agenesis was almost twice higher in 
NSOC group than that observed in the control group (p=0.01), indicating high odds to 
dental agenesis for patients with NSOC (OR: 2.14, 95% CI: 1.19-3.82). Table 3 depicts 
the teeth most commonly affected by dental anomalies. The canines and second pre-
molars were the most affected teeth, and the second premolars were significantly 
more affected in the NSOC group than in the control group (p=0.003).

Table 2. Distribution of dental anomalies in the mixed and permanent dentitions in the nonsyndromic oral 
cleft and control groups.

Mixed Dentition Permanent Dentition

NSOC
n=29

Control
n=32

NSOC
n=57

Control
n=55

Dental agenesis 15 (83.3%) 8 (72.7%) 28 (43.1%)* 8 (25.8%)

Gyroversion 2 (11.1%) 0 (0.0%) 31 (47.7%) 16 (51.6%)

Supernumerary tooth 1 (5.6%) 3 (27.3%) 1 (1.5%) 0 (0.0%)

Impacted tooth 0 (0.0%) 0 (0.0%) 1 (1.5%) 2 (6.5%)

Supernumerary root 0 (0.0%) 0 (0.0%) 2 (3.1%) 0 (0.0%)

Root dilaceration 0 (0.0%) 0 (0.0%) 2 (3.1%) 5 (16.1%)

*p value <0.05.

Table 3. Number of dental anomalies in mixed and permanent dentition in the nonsyndromic oral cleft 
and control groups.

Mixed Dentition Permanent Dentition

NSOC
n=29

Control
n=32

NSOC
n=57

Control
n=55

Central incisor 2 (11.1%) 4 (36.4%) 2 (3.1%) 2 (6.4%)

Lateral incisor 1 (5.6%) 1 (9.0%) 5 (7.7%) 0 (0.0%)

Canine 4 (22.2%) 2 (18.2%) 21 (32.3%) 18 (58.1%)

1st pre molar 0 (0.0%) 0 (0.0%) 10 (15.4%) 5 (16.1%)

2nd pre molar 7 (38.9%) 0 (0.0%) 25 (38.4%)* 3 (9.7%)

1st molar 2 (11.1%) 0 (0.0%) 2 (3.1%) 0 (0.0%)

2nd molar 2 (11.1%) 4 (36.4%) 0 (0.0%) 3 (9.7%)

*p value <0.05.

Regarding the distribution of DA, the highest frequency of DA in the mixed dentition 
was observed among NSCLP patients (n=10, 55.6%), followed NSCLO (n=7, 38.9%) 
and NSCPO (n=1, 5.5%) (Table 4). In the permanent dentition, patients with NSCLP 
(n=35, 53.9%) were the most frequently affected, following by NSCPO (n=19, 29.2%) 
and NSCLO (n=11, 16.9%) (Table 4). In both dentitions, dental agenesis was more fre-
quent in patients with unilateral NSCL±P, while cases of gyroversion were more prev-
alent among unilateral NSCL±P and NSCPO patients. Out of 83 DA in NSOC patients, 
35 (42.2%) occurred in the maxilla and 48 (57.8%) in the mandible. Among control 
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individuals, 28 (66.7%) DA occurred in mandibula and 14 (33.3%) in maxilla. The side 
more commonly affected by the oral cleft and DA was the left in both groups, with 
exception of control group with mixed dentition. In addition, 1 mesiodent was found 
in the NSOC group with permanent dentition and 2 in the control group with mixed 
dentition. No size anomaly was found in this.

Table 4. Number of dental anomalies by subtype of nonsyndromic oral cleft in the mixed and permanent 
dentitions.

Mixed Dentition

Agenesis Gyroversion Supernumerary Impacted Supernumerary 
root

Root 
dilaceration

Cleft lip

Bilateral (n=1) 0 0 0 0 0 0

Unilateral (n=7) 7 0 0 0 0 0

Cleft lip and palate

Bilateral (n=7) 1 0 0 0 0 0

Unilateral (n=10) 6 2 1 0 0 0

Cleft palate (n=4) 1 0 0 0 0 0

Permanent Dentition

Agenesis Gyroversion Supernumerary Impacted Supernumerary 
root

Root 
dilaceration

Cleft lip

Bilateral (n=2) 0 0 0 0 2 0

Unilateral (n=16) 7 2 0 0 0 0

Cleft lip and palate

Bilateral (n=7) 2 3 1 0 0 0

Unilateral (n=18) 13 14 0 0 0 2

Cleft palate (n=14) 6 12 0 1 0 0

Discussion
Considering that individuals with NSOC have a higher prevalence of congenital DA 
compared to the general population and previous studies demonstrate that DA 
outside the cleft area can serve as clinical markers for the definition of NSOC sub-
phenotypes1,8,11-19, this study aimed to evaluate the occurrence of DA in individuals 
with NSOC in a southern region of Brazil. In addition, data on DA are important for 
anthropological and clinical management of patients24,25. However, differences in DA 
frequencies are observed among the dentitions26, and therefore, we evaluated two 
case-control groups, a group with mixed dentition and other with permanent dentition. 
The anomalies in deciduous teeth were not included because the patients had more 
than 6 years and their tooth were in the process of rhizolysis. Although no significant 
differences were found in the mixed dentition, individuals with NSOC showed a sig-
nificantly higher frequency of DA in the permanent dentition than the control group. 
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This lack of association with the mixed dentition may be due to smaller sample size 
compared to the group with permanent dentition.

When the mixed and permanent dentitions were compared separately by type of DA, 
no significant differences were found. However, a high frequency of dental agene-
sis was found among patients with NSOC from both dentitions. The most affected 
teeth were the second premolars, being that the dental agenesis was most frequent in 
patients with NSOC and only the group with permanent dentition showed significant 
difference between patients with NSOC and controls. This high occurrence of agen-
esis of second premolars in NSOC patients has been extensively verified in different 
populations and although some studies showed no significance, the agenesis of sec-
ond premolars was very frequent1,11-13,15,17,27-38.

The second premolar agenesis occurred more on the left side of the mandible in 
NSCL±P in both dentitions. This association have been possibly confirmed because of 
the pattern of tooth agenesis in NSCL±P mainly defined by variants in the genes MSX1 
and PAX910. MSX1-associated dental agenesis typically includes missing maxillary 
and mandibular second premolars and maxillary first premolars. However, the most 
distinguishing feature of PAX9-associated tooth agenesis is the frequent absence of 
maxillary and mandibular second molars39. Although all teeth were equally likely to 
be missing from the left and right sides in this study, the NSCL±P of left side have 
more dental agenesis that the others NSOC subtypes. In relation to oral cleft subtype, 
DA were most frequently found in NSCLP than NSCPO and NSCLO in both dentitions. 
These results are in agreement with previous reports1,11,15,17,34,36,38. In addition, a higher 
prevalence of gyroversion was found in the permanent dentition of patients with 
NSCL±P, which may be related to the malocclusion in patients with NSOC regardless 
of the cleft area40.

In summary, since our findings showed a higher prevalence of dental agenesis in the 
permanent dentition outside the cleft region, mainly of second premolars in patients 
with unilateral NSCL±P, compared to the healthy control group, a more complex treat-
ment is expected in these patients.
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