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Abstract

Oral clefts are commonly associated with dental anomalies of number, size, shape, structure, position and eruption affecting both dentitions.
Dental malformations may affect the development, growth and functions of the dento-maxillary apparatus (chewing, aesthetics, speech).
The purpose of this paper was to assess the dental morphological variations in a group of patients with cleft lip and/or palate (CLP), as
compared with a group of healthy subjects. The study sample included 48 patients with various types of CLP (15 girls and 33 boys) aged
between 12.6 years and 17.3 years. The control group (without CLP) consisted of 1447 patients (545 girls and 903 boys). The proportion of
patients with dental shape anomalies in the control group was 8.6%, while the proportion of patients with dental shape anomalies in the
CLP group was 56.3% (p<0.01). With this regards, the frontal area was more affected in CLP group than controls. The most common
morphological abnormality in the control group was supplementary cusp, while in the CLP sample it was dilaceration. Teeth from the dental
hemiarch affected by CLP were most affected in their morphology.
Keywords: cleft lip and palate, dental shape anomalies, dilacerations.

 Introduction
Clefts lip and palate (CLP) are the most common facial
birth defects with a prevalence varying from one in 500
to one in 2500 live births, depending on the geographic
origin and ethnic background [1, 2]. CLP are fusion
disorders that manifest as partial or complete dehiscence
that divide abnormally facial structures [1] and which
appear between the 4th and 12th weeks of intrauterine
life, period during which the embryonic development of
the face and palate are taking place [3].
Oral clefts are commonly associated with dental
anomalies of number, size, shape, structure, position and
eruption affecting both dentitions [1, 2, 4, 5].
Dental abnormalities result as an embryologic disorder
in the anatomical development of the lip, palate, tooth
buds and from the surgical procedures for lip and palate
repair [6].
Most malformed teeth occur by disrupting mainly
the morphodifferentiation stage of tooth development
and are manifested as alterations in crown and root form
[7, 8].
The aim of this study was to assess the dental
morphology anomalies in a group of patients with CLP,
as compared with a group of healthy subjects.
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 Materials and Methods
This retrospective study was conducted on clinical
records of patients examined and treated over a period
of 10 years (2004–2014) in the Department of Pediatric
Dentistry, “Carol Davila” University of Medicine and
Pharmacy, Bucharest, Romania. The study was conducted
on two affected by CLP study samples (patients and teeth)
and two control groups (patients and teeth).
Subjects
The patients study sample included 48 subjects with
various types of CLP (15 girls and 33 boys) aged between
12 years six months and 17 years three months (mean age
15.05±0.23 years). The study sample was selected from
an initial sample of patients of 1495 subjects with/without
CLP (559 girls and 936 boys), aged between 11 years
and six months and 17 years and eight months (mean
age 14.24±0.09 years).
The patients control group included 1447 subjects
(545 girls and 903 boys).
The patients’ inclusion criteria for this study were:
patients with complete clinical records and good quality
of radiographs and dental casts, healthy patients for the
control group, patients with CLP for the study group
ISSN (on-line) 2066–8279
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without associated syndromes or relevant medical diseases
and patients with permanent dentition only.
Teeth
The teeth samples (303 teeth) consisted of 51 permanent teeth with shape anomalies in CLP patients and 252
teeth with shape anomalies in the control group.
The research was based on the analysis of the following
data obtained from the clinical observation charts:
▪ personal data: gender, date of birth;
▪ clinical data: teeth with morphological anomalies,
type of the shape anomaly;
▪ type of cleft – the CLP were classified in: complete
unilateral clefts (CUC), complete bilateral clefts (CBC),
complete anterior unilateral clefts (CAUC), complete
posterior clefts (CPC), partial posterior cleft (PPC).
The evaluation of the teeth with shape anomalies was
based on the analysis of the patients’ records, radiographs
and study models. Third molars were excluded from the
study. The FDI (Fédération Dentaire Internationale) index
of tooth notation was used to identify teeth. Clinical and
radiological investigations were used to diagnose dental
shape anomalies in the permanent dentition.
The following dental anomalies were evaluated:
supernumerary cusps, peg shaped incisors, chisel shaped
incisors, enamel hypoplasia, dilacerations, double teeth,
dens invaginatus.

The statistical analysis of the recorded data was
performed using Stata IC11 software version 2009 (Stata
Corp LP, Texas, USA). In order to test the differences
between variables, Pearson’s chi-square test was used,
for a statistical confidence level of 95%.
 Results
The different types of CLP were recorded as follows:
23 (47.9%) complete unilateral clefts, 15 (31.3%) complete
bilateral clefts, five (10.4%) complete anterior unilateral
clefts, four (8.3%) complete posterior clefts, one (2.1%)
partial posterior cleft. The frequency of CLP was higher
on the left side (39.6%) than on the right side (18.8%).
Patients with CLP presented an average of 1.06% shape
teeth anomalies while patients in the control group
presented an average of 0.17% malformed teeth.
Dental shape anomalies were detected in 27 (nine
girls and 18 boys) of the patients in the CLP sample
(56.3%) and in 124 (49 girls and 75 boys) of the patients
in the control group (8.6%). The malformed teeth were
51 in patients with clefts and 252 in patients in the
control group.
The tooth shape anomalies recorded in both patients
with CLP (by type of cleft) and non-CLP patients are
presented in Table 1.

Table 1 – Distribution of shape anomalies in patients in the CLP sample (by type of cleft) and control group
Type of shape anomaly
Supplementary cusp
Enamel hypoplasia
Double tooth
Peg shaped tooth
Dilaceration
Chisel shape tooth
Dens invaginatus

CAUC

CPC

CLP sample
CUC

CBC

Total

0
0
0
1 (50%)
1 (50%)
0
0

2 (100%)
0
0
0
0
0
0

12 (40%)
1 (3.3%)
0
2 (6.7%)
15 (50%)
0
0

4 (23.5%)
1 (5.9%)
0
5 (29.4%)
7 (41.2%)
0
0

18 (35.3%)
2 (3.9%)
0
8 (15.7%)
23 (45.1%)
0
0

Control group
206 (81.7%)
17 (6.7%)
13 (5.2%)
10 (4%)
3 (1.2%)
2 (0.8%)
1 (0.4)

CLP: Cleft lip and palate; CAUC: Complete anterior unilateral cleft; CPC: Complete posterior cleft; CUC: Complete unilateral cleft; CBC:
Complete bilateral cleft.

Supplementary cusps, which represent extra or additional cusps, were found in 224 teeth in both samples
of patients. We found four types of additional cusps:
Carabelli trait (an extra cusp situated on the mesio-palatal
line angle of maxillary first molars), the paramolar Bolk’s
cusp (situated on the buccal surface of the second
permanent molar) (Figure 1), talon cusp (situated on the
palatal surface of the permanent incisors particularly in
the upper jaw) (Figure 2), dens evaginatus (situated in
the middle of the occlusal surface of the lateral teeth,
especially in premolars) (Figure 3) [9–11].
Dilaceration (Figures 4 and 5), a morphological
anomaly consisting in an angulation, or a sharp bend or
curve, in the root or crown of a formed tooth, was found
in 26 (8.6%) teeth. Peg morphology (Figure 6), affecting
usually the upper lateral incisor, was found in 18 (5.9%)
teeth.
The double teeth were represented by both fused
and geminated teeth. Dental fusion is the union of two
normally separated tooth germs and geminated teeth is
the division of a tooth germ. The number of double teeth
was 13 (4.3%).

Chisel shaped tooth represents a tooth whose mesial
and distal surfaces are more convergent than normally
towards the incisal edge. Two teeth were chisel shaped
in the control group (0.7%).
Enamel hypoplasia, defined as an enamel defect in
which a tooth has less enamel than usual, was found in
19 (6.3%) teeth.
Dens invaginatus, also known as dens in dente, is a
shape abnormality showing a large spectrum of crown
morphological variations. The affected teeth radiographically present an infolding of enamel and dentine
which may extend more deeply into the pulp cavity and
into the root. In our study, one tooth (0.3%) presented
dens invaginatus.
The teeth with shape anomalies were analyzed
according with their position on the dental arch (frontal
and lateral areas) of both patients with clefts and patients in
the control group. In the frontal area, there were 32 teeth
in patients with CLP and 36 in patients in the control
group (representing 62.7% and 14.3% respectively of
the total number of malformed teeth in each of the two
samples). The difference registered between the frequency
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of malformed teeth in the frontal area in CLP and nonCLP patients was statistically significant (p<0.01), while
in the lateral area the prevalence of malformed teeth did
not register statistically significant differences.
A significant association was found between the

Figure 1 – Bolk cusp on 2.7.

Figure 4 – Crown-root dilaceration
and enamel hypoplasia in 2.1 in a
patient with CUC.
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cleft side (left/right) and number of teeth with morphological abnormalities on the affected side (p=0.002).
The distribution of the teeth with shape anomalies
according to the type of CLP is presented in Table 2.

Figure 2 – Talon cusp on 4.1.

Figure 3 – Dens evaginatus on 1.6.

Figure 5 – Panoramic radiograph of
patient with CBC with dilaceration
in 2.2.

Figure 6 – Peg shaped 2.2 in a patient
with CBC.

Table 2 – Type of tooth with shape anomaly according to the type of CLP
Type of tooth
11
12
15
16
21
22
25
26
41

n

CAUC (2)
%

n

CPC (2)
%

n

0
0
0
0
1
1
0
0
0

0
0
0
0
50
50
0
0
0

0
0
0
1
0
0
0
1
0

0
0
0
50
0
0
0
50
0

4
3
1
5
7
3
1
5
1

CUC (30)
%
13.3
10
3.3
16.7
23.3
10
3.3
16.7
3.3

n
1
3
1
1
5
4
1
1
0

CBC (17)
%
5.9
17.6
5.9
5.9
29.4
23.5
5.9
5.9
0

n

Total (51)
%

5
6
2
7
13
8
2
7
1

9.8
11.8
3.9
13.7
25.5
15.7
3.9
13.7
2

CLP: Cleft lip and palate; CAUC: Complete anterior unilateral cleft; CPC: Complete posterior cleft; CUC: Complete unilateral cleft; CBC:
Complete bilateral cleft.

Taking into account the data in the literature indicating
that maxillary incisors are the most frequently affected
teeth in patients with CLP, the distribution of shape
anomalies of central and lateral incisors in CLP and
non-CLP patients was analyzed. Thus, 18 (78.3%) of
the central upper incisors were recorded in CLP patients
and five (21.7%) in non-CLP patients, while 14 (40%)
of the lateral upper incisors were recorded in CLP
patients and 21 (60%) in non-CLP patients. Differences
recorded between the frequencies of malformed incisors
in the two samples of patients were statistically significant
(p=0.004).
Dilaceration was the most frequent type of shape
anomaly in the CLP patients (23 cases). In the control
group, dilaceration was found in only three cases. The
difference between the two samples was statistically
significant (p<0.001). The same situation was recorded
for peg shaped teeth (CLP sample: 15.7%; control group:
4%) (p=0.001).

 Discussion
Dental malformations may affect the development,
growth and functions of the dento-maxillary apparatus
(chewing, aesthetics, speech) [3, 12], thus making the
treatment more difficult and reducing the later treatment
options, especially prosthetic and orthodontic. Children
with cleft lip and/or palate commonly require multidisciplinary treatments [13].
Our study indicated that the prevalence of CLP was
3.2%. This percent is higher compared to data in the
literature, which indicates a prevalence of 0.9–2.21 CLP
per 1000 live births. This situation is explained by the
fact that a large number of patients who received surgical
treatment in the “Prof. Dr. Dan Theodorescu” Oral and
Maxillofacial Surgery Hospital, Bucharest were directed
to our clinic for post-operative treatment [14, 15].
Previous studies suggested that CLP occurs more
frequently in boys, issue confirmed by the present study
[11, 14–17]. Many other studies indicate that these
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congenital malformations are accompanied by a considerable number of anomalies in the shape of permanent
teeth [1, 4, 11, 18].
Regarding morphological abnormalities, they appear
by impairment of organogenesis of the midfacial skeleton
under the influence of varied etiological factors (genetic,
inherited, unknown, environmental factors). They may
occur independently (non-syndromic) or within complex
syndromes associated with multiple congenital malformations [3, 6, 19]. The CLP patients in our study sample
did not present associated syndromes or relevant general
diseases.
Dental anomalies are more prevalent in CLP patients
around the cleft and occur in patients with oral clefts
with a higher frequency than in the general population
[6, 11, 20, 21]. Our study showed that the proportion of
patients with shape anomalies in the CLP sample was
significantly higher than in the control group. Although
the reported proportions differ, the results are in agreement
with other literature studies [1, 17, 18], being close to
data reported by Boehn and Helquist et al. (cited by
Wong et al., 2012) [11].
Previous studies showed that in CLP patients, the
maxillary lateral incisor was the tooth most frequently
affected by dental anomalies, including abnormalities of
number and size [2, 4, 16, 22, 23]. The results of our
study indicate that in the frontal area the central upper
incisor was more frequently affected by shape anomalies
than the upper lateral incisor.
The number of tooth anomalies is positively associated
with the severity of the cleft [1, 16]. However, dental
abnormalities can be present outside the cleft area [1,
11]. The results of the present study indicate that the
frequency of teeth with shape anomalies in patients with
CLP was higher in the frontal area than in the control
group. The frequency of teeth with shape anomalies was
greater on the affected side. Also, the recorded number
of malformed teeth in the mandibular arch was much
lower than in the maxillary arch. These results suggest
that dental morphology anomalies appear particularly
in areas affected by CLP, as also previously shown by
Lourenço Ribeiro et al. (2003) and Akcam et al. (2010)
[16, 17, 24].
The literature indicates that the most common dental
shape abnormalities are peg-shaped incisors, supernumerary
or exaggerated tubercles, enamel hypoplasia, dilacerations,
double teeth, screwdriver-shaped incisors [13], dens
evaginatus or talon cusp, taurodontism [17]. With this
regard, the most common variance pattern in the control
group was supplementary cusps, while in the CLP
sample it was dilaceration, which is in disagreement
with Lourenço Ribeiro et al. (2003) [16] who reported a
higher prevalence of conical teeth (situated on the third
position in our study). However, the high number of
supplementary cusps recorded in our study may be
explained by the inclusion of Carabelli traits.
Clefts, as well as malformed teeth, were more
prevalent on the left side. This result was previously
confirmed by other studies [1, 2, 17, 25].
The pediatric dentist should inform the patient and
his parents about dental shape anomalies as part of the
traditional problems associated with clefting. The patient

and the parents must know that various anomalies of tooth
morphology, affecting most often the upper incisors, are
frequently seen in association with complete unilateral
and bilateral clefts of the palate [26]. Dental shape
abnormalities may affect oral functions and require a
complex, multidisciplinary rehabilitation treatment [13,
26].
 Conclusions
Perturbations of upper lip and palate development
conducted to increase of dental morphology anomalies.
The teeth from the dental hemiarch affected by CLP
were most affected in their morphology. Dilaceration and
peg shaped tooth were the most common tooth shape
anomalies in the CLP affected areas, while supplementary
cusp was the most frequently morphological abnormality
encountered in the control group.
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