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Evaluation of tooth 
size in non-syndromic 
cleft lip and palate 
patients: 
A retrospective 
Italian study
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Aim This study aims to evaluate the dental dimension in cleft lip 
and palate patients presenting agenesis of at least an upper lateral 
incisor and to compare the results with those of two control groups. 
A control group consisted of general orthodontic patients without 
agenesis, while the other group consisted of orthodontic patients 
with agenesis of at least one upper lateral incisor. 

Methods Records of 40 (30 male, 10 female) cleft lip and palate 
patients (Group A), 40 (17 male, 23 female) patients representing 
the control group of general orthodontic patients (Group B) and 40 
patients (14 male, 26 female) with at least one missing lateral incisor 
(Group C) were collected and analysed. Mesiodistal tooth size of all 
teeth (except second and third molars) was measured on digital or 
plaster dental casts.

Results  Tooth size in cleft lip and palate patients (Group A) was 
similar to that of the control group (Group B) of general orthodontic 
patients without tooth agenesis, except for the upper central incisors 
and the second upper left bicuspids that presented a significant 
reduction in the mesiodistal dental width. Non-syndromic patients with 
at least one missing upper lateral incisor showed a significant reduction 
of mesiodistal tooth size compared to Group A and to Group B.

Conclusion  Dental width of cleft lip and palate patients is similar 
to that of a normal orthodontic population, with the exception of the 
upper central incisor and upper premolars on one side. 

Abstract

Introduction

Cleft lip and palate (CLP) is the most common craniofacial 
anomaly [Konstantonis et al., 2017] with a prevalence of 7.94 
out of 10.000 born [Tanaka et al., 2012]. CLP is usually 
associated with increased occurrence of several dental anomalies 
in the general population, such as agenesis, microdontic, 
eruption anomalies, time of root evolution and formation [Tan 

et al., 2018]. Different studies showed how these anomalies 
are more common on the cleft area [Aizenbud et al., 2011; 
Lourenço Ribeiro et al., 2003]. The most frequent dental 
anomaly is agenesis [De Lima Pedro et al., 2012; Rullo et al., 
2015], with a prevalence ranging from 47.5% to 68.7%.

The occurrence of dental agenesis has been correlated to 
genetic mutation of different genes such as PAX9, EDA, MASX1, 
AXIN2, EDARADD, NEMO and KRT17 [Ruf et al., 2013]. 
However, these gene mutations are not correlated with the 
prevalence of CLP. The upper lateral incisor and the upper 
second premolar agenesis are the most common in this kind 
of patients and are influenced by environmental agents such 
as the surgery for cleft palate closure [Suzuki et al., 2017], which 
increases the risk of losing upper permanent dental germs. It 
is well known that the cleft palate area is the mostly affected 
by dental agenesis. The amount of missing teeth is correlated 
with the size of the defect [Matern et al., 2012; Lai et al., 2009]. 
In CLP patients, the most common missing tooth is the upper 
lateral incisor, followed by the upper second bicuspid and the 
lower second bicuspid [De Stefani et al., 2018; De Stefani et 
al., 2019]. In the general population, excluding the third molars, 
the lower second bicuspid is the more frequently missing tooth, 
followed by the upper lateral incisor and the upper second 
bicuspid [Bozga et al., 2014; De Stefani et al., 2019].

CLP patients also present anomalies in the size of the teeth 
with a frequent reduction in the mesiodistal width affecting 
between 18.2% [Konstantonis et al., 2017] and 69.6% [Tan et 
al., 2018] of the patients. The most commonly affected tooth 
is the upper lateral incisor [Suzuki et al., 2017]. Several studies 
highlighted that in the general population the presence of dental 
agenesis is often associated with the reduction of mesiodistal 
width of the remaining teeth [Mirabella et al., 2012; 
Ramazanzadeh et al., 2013; Brook et al., 2002; Yaqoob et al., 
2011], with a direct association between the number of missing 
teeth and the reduction of the remaining teeth dimension [Brook 
et al., 2002; Altug-Atac and Erdem 2007; Lehtonen et al., 2015]. 
Some studies investigated the existence of a correlation between 
the reduction in the dental dimension and a specific type of 
agenesis. Mirabella et al. [2012] showed that the patients with 
upper lateral incisor agenesis had smaller teeth than a control 
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group. Ramazanzadeh et al. [2013] indicated that the patients 
with hypodontia had smaller teeth than the general population, 
mainly in the posterior segment. Moreover, it is reported in 
literature that hypodontia has an high impact in patients’ quality 
of life perception [De Stefani et al., 2019].

Assessing the presence or absence of dental anomalies in 
CLP patients is important to formulate an adequate 
multidisciplinary treatment plan. If the teeth are smaller than 
the ones of the general population, in the presence of a good 
posterior occlusion and an adequate incisors relation, the space 
for the implant, or any prosthesis reconstruction at the agenesis 
site, will be too small [Kokich 2007]. The study aims to evaluate 
the dental dimension in CLP patients presenting at least the 
agenesis of the upper lateral incisor and to compare the results 
with two control groups: one composed of general orthodontic 
patients without any agenesis, and the other of orthodontic 
patients with agenesis of at least one upper lateral incisor. The 
null hypothesis of this study is that the teeth of CLP patients 
are smaller than the teeth of the general orthodontic population 
without agenesis, but similar to those of the control group with 
missing upper lateral incisors. 

Materials and methods

The orthodontic records of 120 Italian patients (aged between  
12 and 17 years) from the Maxillofacial department of San 
Bortolo Hospital in Vicenza (Italy), the Orthodontic Department 
of the University of Padua (Italy) and a private practice in Trento 
(Italy) were retrospectively included in this study. The study was 
approved by the local Ethics Committee and written informed 
consent was obtained from all participants. The first group (A) 
consisted of 40 CLP patients (30 males, 10 females). Inclusion 
criteria were the presence of non-syndromic unilateral or bilateral 
cleft lip and palate, the absence of at least one upper lateral 
incisor, adequate orthodontic records (orthopantomography 
and plaster models), and the complete formation of definitive 
teeth (excluding the second and third molars) (Fig. 1a). 

The second group (B) consisted of 40 patients without 
agenesis (17 males, 23 females) included as the first control 
group. Inclusion criteria were the presence of all dental elements 
in arch (excluding the second and third molars), an adequate 
orthodontic record, the absence of any syndromes and no 
previous orthodontic treatment (Fig. 1b). 

The third group (C) consisted of 40 patients with upper lateral 
incisor agenesis (14 males, 26 females). Inclusion criteria were 
the absence of at least one upper lateral incisors, the presence 
of all the remaining dental elements in arch (excluding second 
and third molars), an adequate orthodontic record, the absence 
of syndromes and no previous orthodontic treatment (Fig. 1c). 

The mesiodistal width of all the dental crowns, excluding 
second and third molars, was measured on plaster models 

using a digital calibre (Fig. 2). One operator made all 
measurements and each tooth was measured twice.

Statistical analysis
Tooth width was reported as mean and standard deviation 

(SD) in group A (CLP patients), B (orthodontic normal patients) 
and C (orthodontic patients with congenitally missing maxillary 
lateral incisors). For each tooth, the width was compared among 
the three groups using ANOVA followed by pairwise comparison 
(Student’s t test) with Benjamin-Hochberg adjustment for 
multiple testing. The adjustment was applied within each tooth, 
given the exploratory nature of the study. All tests were 2-sided 
and a p-value of less than 0.05 was considered statistically 
significant. Error due to replicability was assessed by means of 
a paired sample t-test and the Dahlberg coefficient calculation. 
Statistical analysis was performed using R 3.3 (R Foundation for 
Statistical Computing, Vienna, Austria).

Results

CLP patients showed a statistically significant reduction in 
the mesiodistal dental width for the upper central incisors, 
second upper bicuspids and lower lateral incisors when 
compared to patients without agenesis. Concerning the other 

FIG. 2 The mesiodistal width of  all the dental crowns was measured 
on plaster models using a digital calibre.

FIG. 1  A: patient with cleft lip and palate and upper lateral incisor agenesis. B: control group patient. C: patient with upper lateral incisors agenesis.
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dimensions, the two groups did not present statistically 
significant differences (group A vs. B, Table 1).

CLP patients showed a statistically significant larger teeth 
width when compared to patients with upper lateral incisor 
agenesis. Indeed, patients with the agenesis of at least one 
upper lateral incisor presented statistically significantly reduced 
values for upper canines, upper first molars and all teeth of the 
lower arch (Group A vs. Group C, Table 1). Patients with upper 
lateral incisor agenesis showed a statistically significant reduction 
in the tooth width with respect to patients without agenesis. 
All values were statistically significant, with the exclusion of the 
upper right bicuspid sector, upper right first molar and upper 
left first bicuspid (Group B vs. Group C, Table 1).

Discussion

In this study, the authors compared the dental mesiodistal 
width among subjects affected by upper lateral incisor 
hypodontia, normal subjects and cleft lip and palate subjects 
with upper lateral incisor agenesis. Healthy patients presenting 
the agenesis of at least one upper lateral incisor had smaller 
teeth than the other two groups. These results agreed with 
previous studies suggesting an association between the 
agenesis of upper lateral incisor and the reduction of the dental 

width in the remaining teeth [Mirabella et al., 2012; 
Ramazanzadeh et al., 2013]. The comparison between the 
subjects of Group C and Group B, highlighted a significant 
reduction of all teeth with the exception of the upper right 
first molar, the upper right bicuspids sector and the upper left 
first bicuspid. This was in accordance with the study of Mirabella 
et al. [2012] who found a higher difference in the anterior 
sector. In contrast, the study of Ramazanzadeh et al. [2013] 
displayed a higher dental difference at the level of the first 
molars, even if they considered subjects with other ageneses 
in addition to the one of the upper lateral incisors. In contrast, 
some studies in literature did not find any association between 
hypodontia and the reduction in dental width. Indeed, a study 
by Wisth et al. [1974] did not find any statistically significant 
difference between the mesiodistal dental width of the group 
with agenesis and the control group. In their study, Chung et 
al. [2008] concluded that hypodontia was not associated with 
the reduction of the dental width. There was a study which 
fully contrasted with the results reported in this study. Yamada 
et al. [2018] reported that the dental width of patients with 
agenesis of one or two teeth tends to be larger than the control 
group. This disagreement may be due to the different ethnicity 
of the patient sample collected by the different authors. 

Several studies in the literature analysed the dental 
characteristics of cleft lip and palate patients and they 

Group A (n=40) Group B  (n=40) Group C (n=40)
p-value

A vs. B vs. C
p-value
A vs. B

p-value
A vs. C

p-value
B vs. C

Tooth Mean
Standard 
deviation

Mean
Standard 
deviation

Mean
Standard 
deviation

- - - -

1.1 8.44 0.57 8.82 0.39 8.34 0.72 0.0006 0.006* 0.43 0.0008*

1.3 7.68 0.59 7.75 0.31 7.39 0.59 0.004 0.49 0.03* 0.005*

1.4 6.64 0.74 6.83 0.36 6.69 0.47 0.28 - - -

1.5 6.24 0.69 6.54 0.39 6.20 0.42 0.005 0.02* 0.65 0.004*

1.6 10.12 0.62 9.98 0.73 9.73 0.60 0.03 0.34 0.02* 0.12

2.1 8.33 0.63 8.84 0.46 8.35 0.68 0.0002 0.0005* 0.90 0.0005*

2.3 7.65 0.66 7.72 0.34 7.34 0.57 0.005 0.58 0.02* 0.006*

2.4 6.64 0.64 6.83 0.38 6.65 0.48 0.17 - - -

2.5 6.26 0.61 6.57 0.38 6.21 0.44 0.002 0.01* 0.63 0.003*

2.6 10.10 0.58 10.03 0.70 9.68 0.61 0.008 0.65 0.01* 0.02*

3.1 5.33 0.40 5.44 0.35 4.99 0.34 <0.0001 0.18 <0.0001* <0.0001*

3.2 5.55 0.47 5.89 0.37 5.42 0.51 <0.0001 0.002* 0.20 <0.0001*

3.3 6.75 0.45 6.79 0.36 6.51 0.59 0.02 0.70 0.04* 0.03*

3.4 7.02 0.55 7.08 0.38 6.67 0.53 0.0004 0.56 0.003* 0.0007*

3.5 7.02 0.50 7.20 0.38 6.36 0.40 <0.0001 0.08 <0.0001* <0.0001*

3.6 10.72 0.67 10.77 0.49 10.40 0.60 0.01 0.69 0.03* 0.02*

4.1 5.32 0.43 5.40 0.32 4.98 0.30 <0.0001 0.33 <0.0001* <0.0001*

4.2 5.58 0.50 5.88 0.37 5.40 0.47 <0.0001 0.005* 0.08 <0.0001*

4.3 6.70 0.52 6.75 0.41 6.38 0.60 0.003 0.70 0.01* 0.006*

4.4 6.96 0.59 7.10 0.39 6.70 0.47 0.001 0.20 0.03* 0.001*

4.5 6.97 0.40 7.10 0.40 6.50 0.56 <0.0001 0.20 0.0002* <0.0001*

4.6 10.72 0.62 10.76 0.54 10.29 0.67 0.001 0.80 0.003* 0.003*

TABLE 1 Comparison of dental width. The value is considered statistically significant if p<0.05.
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highlighted that microdontia was a peculiar characteristic of 
these patients. The results of this study showed that Group A 
had smaller upper central incisors, and this could be due to the 
proximity to the cleft. Furthermore, Group A showed also 
smaller upper second premolars and lower second lateral 
incisors than Group B. This result partially agreed with a study 
by Konstantonis et al. [2017], in which dental characteristics of 
154 non-syndromic cleft lip and palate patients were analysed 
and they found a reduction of dental width at the level of 
upper central incisors and upper lateral incisors.

Comparing Group A with Group C, healthy orthodontic 
patients with at least one upper lateral incisor agenesis, presented 
the major part of the teeth smaller than the CLP patients. This 
indicated that dental agenesis and crown development in these 
two groups follow a different genetic base.   

The maximum difference found in this study was given by 
0.49 mm between Group B and Group C. This value was the 
same as the one obtained by Mirabella et al. [2012] and  
comparable to the one by Ramazanzadeh et al. [2013], but it 
was smaller than the result obtained by Brook et al. [2002]. 
However, this last study analysed more than two dental 
ageneses and found a correlation between the number of 
missing teeth and the severity of the dental width reduction.

Concerning the treatment for the management of the 
agenesis site of the Group C subjects, various studies by Rosa 
and Zachrisson [2010] recommended the closure of the agenesis 
space by means of an orthodontic treatment combined with 
adhesive reconstruction to increase the volume of anterior 
teeth for a good aesthetic balance and to obtain a correct 
occlusion. This study confirms the need of a multidisciplinary 
treatment plan involving anterior reconstruction in those 
patients characterised by a reduced dental width, especially at 
the level of the anterior upper sector (upper central incisors 
and upper canines) [Celli et al., 2014; Zarow et al., 2015].

Concerning the treatment of cleft lip and palate patients 
with at least one upper lateral incisor agenesis, the authors 
suggest increasing the volume of the upper central incisors to 
give the patients ideal aesthetics and to manage space 
discrepancies on the upper posterior and lower anterior zones 
with orthodontic or prosthodontic treatment.

Conclusion

Patients with at least one upper lateral incisor agenesis had 
smaller mesiodistal dental crown width than the two control 
groups. This difference was more evident in the anterior teeth 
(upper central incisors and upper canines).  The dental width 
of cleft lip and palate patients was similar to that of a normal 
orthodontic population, except for the upper central incisors 
and second premolars and lower lateral incisors reduction. The 
authors recommend to treat cleft lip and palate patients using 
adhesive restorations at the level of upper central incisors to 
increase their dimension. Concerning patients with at least one 
upper lateral incisor agenesis, the authors suggest adhesive 
restorations at the level of the upper anterior teeth in both 
choices of the agenesis space closure or opening.

Acknowledgements
We thank dott. Francesco Cavallin who performed the 

statistical analysis.

Competing interests
The authors declare that they have no competing interests.


