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Abstract
	 Background:	 Cleft	 lip	 and	 palate	 (CLP)	 is	 the	 most	 common	 orofacial	 congenital	
malformation	 in	 live	births.	CLP	 can	occur	 individually	 or	 in	 combination	with	other	 congenital	
deformities.	 Affected	 patients	 experience	 a	 number	 of	 dental,	 aesthetic,	 speech,	 hearing,	 and	
psychological	complications	and	have	a	higher	incidence	of	severe	dental	conditions.	The	purpose	
of	this	study	is	to	characterise	the	different	types	of	dental	anomalies	that	are	frequently	associated	
with	CLP	patients	based	on	a	literature	survey.
	 Methods:	 By	 literature	 survey,	 this	 study	 characterises	 the	 different	 types	 of	 dental	
anomalies	that	are	frequently	associated	with	cleft	lip	and	palate	patients.
	 Results:	 Common	 dental	 anomalies	 associated	 with	 CLP	 are	 supernumerary	 tooth,	
congenitally	missing	tooth,	delayed	tooth	development,	morphological	anomalies	in	both	deciduous	
and	 permanent	 dentition,	 delayed	 eruption	 of	 permanent	 maxillary	 incisors,	 microdontia,	 and	
abnormal	tooth	number.
	 Conclusion:  The	incidence	of	certain	dental	anomalies	is	strongly	correlated	with	Cleft	lip	
and	palate,	a	finding	that	is	consistent	with	previous	studies.
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Introduction

 The overall incidence of cleft lip and palate 
(CLP) is approximately 1 in 700 live births 
(1), making CLP the most common orofacial 
congenital malformation (2). Affected patients 
suffer a multitude of problems, and alleviating the 
functional and aesthetic consequences of CLP is 
particularly challenging. CLP is accompanied by 
a wide variety of dental anomalies, which also 
have a long-term impact on the patient’s facial 
anatomy and self-esteem (3). Dental anomalies 
are considered a contributing factor in cleft 
formation (4).
 The incidence of dental anomalies is markedly 
increased in children with CLP compared to the 
general population (5). Generally, the specific 
anomaly varies according to the CLP category 
(6). Studies have shown that both permanent and 
deciduous teeth may be affected, and that dental 
anomaly occurs more frequently on the cleft side 
(7). The maxillary lateral incisors are the most 
susceptible to dental anomalies within the cleft 
region (3).
 The purpose of this study is to describe the 
different types of dental anomalies frequently 
associated with CLP.
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Methods

 Considering the importance of dental 
anomalies in cleft lip and palate cases, a literature 
search was conducted using several electronic 
databases including Medline-PUBMED, Science 
Direct, and Google Scholar search engines. The 
MeSH search terms were cleft lip and palate, and 
dental anomaly. Title search terms were cleft 
lip palate and one of the following: anomalies, 
malformations, supernumerary, missing, 
congenital, delayed eruption, ectopic, hypodontia, 
impaction, transposition, and microdontia. There 
was no language preference. Both original research 
articles and literature reviews were included. In 
addition, the Cleft Palate Craniofacial Journal 
was manually searched, and the reference lists 
of relevant publications were comprehensively 
searched to identify any previously overlooked 
articles.

Results

 The most common dental anomalies found 
in CLP patients are: multiple missing teeth/
hypodontia/agenesis (usually the maxillary 
lateral incisors); ectopic teeth; impaction; 
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supernumerary teeth; microdontia; maxillary 
canines and premolars transposition; delayed 
development; crown and root malformation; and 
multiple decayed teeth.
 The results of the literature survey of dental 
anomaly in CLP patients are summarised in          
Table 1.

Discussion

 According to cleft severity, the three most 
common dental anomalies were missing maxillary 
lateral incisors, supernumerary teeth, and missing 
lower incisors. The maxillary lateral incisor was 
the most frequently affected tooth in the cleft area 
(6). In a study evaluating dental anomalies in 
Brazilian cleft patients, male patients had a higher 
incidence of CLP, agenesis, and supernumerary 
teeth than did female patients. In cases of complete 
CLP, the left maxillary lateral incisor was the most 
commonly absent tooth. Supernumerary teeth 
were typically located distal to the cleft (8).
 A parallel study was conducted comparing 
the dental anomaly prevalence in the primary and 
permanent dentition of patients with unilateral 
cleft lip and palate (UCLP) and bilateral cleft lip 
and palate (BCLP). A total 96 cases (67 UCLP 
cases and 29 BCLP cases) were examined, and a 
high prevalence of dental anomaly was observed 
in both primary and permanent teeth. A total 93% 
of UCLP cases and 96% of BCLP cases presented 
with at least one dental anomaly, and the patient 
groups showed significant differences in the 
prevalence of single missing tooth (UCLP = 39%, 
BCLP = 14%), multiple missing teeth (UCLP = 
22%, BCLP = 54%), and anterior malocclusion 
(UCLP = 15%, BCLP = 41%) (9).
 Menezes and Vieira (10), reviewed the 
radiographic and medical records of 146 subjects 
with CLP. In 47 (32.19%) subjects, at least one 
dental anomaly (such as agenesis, microdontia, 
impaction, and structural anomalies) was 
identified outside of the cleft region, and subjects 
with complete CLP showed more dental anomalies 
than those with incomplete CLP. A higher rate of 
mandibular premolar anomalies was observed in 
cleft palate patients than in those with CLP. The 
most commonly affected teeth were the maxillary 
lateral incisors and maxillary premolars. The 
agenesis incidence was also elevated in the 
maxillary second premolar of subjects with BCLP 
or UCLP, and 12.5% of subjects showed dental 
anomalies in the maxillary lateral incisor of the 
non-cleft side. 
 In a study of Jordanian subjects, the 
prevalence of dental anomaly was higher in 

CLP patients than in normal subjects. Missing 
teeth were observed in 66.7% of patients, with 
maxillary lateral incisor as the most frequently 
affected tooth. Supernumerary teeth were 
observed in 16.7% of patients; other findings 
included microdontia (37%), taurodontism 
(70.5%), transposition or ectopic teeth (30.8%), 
dilacerations (19.2%), and hypoplasia (30.8%). 
The incidence of microdontia, dilaceration, and 
hypoplasia was significantly higher in bilateral 
CLP patients than in unilateral CLP patients, and 
none of the anomalies showed any significant 
sexual dimorphism (11).
 In another study, the data analysis showed 
that the dental anomalies in cleft patients were 
located in various neural crest regions. There 
was a vast variation in the incidence of agenesis, 
supernumerary teeth, and malformation between 
the different cleft types. Supernumerary lateral 
incisors were considerably more frequent in 
patients with cleft lip than in other cleft types. 
Malformed roots were significantly more frequent 
in those with cleft palate. In patients with both 
cleft lip and palate, the number and type of dental 
anomalies differed significantly from those in 
other cleft types; for example, CLP patients had 
significantly more agenesis (12).
 In a study performed in Athens, Greece on 
children and adolescents, the oral health profile 
and dental anomaly incidence were compared 
between CLP patients and control subjects. In the 
CLP patients, 9.8% had at least one supernumerary 
tooth, while none of the control group showed 
supernumerary teeth (13) A clinical study of 
76 patients with right unilateral transforamen 
cleft (15.8%), left unilateral transforamen cleft 
(40.8%), bilateral transforamen cleft (32.9%) 
and post-foramen cleft (10.5%) conducted by the 
Brazilian Dental Association in the Paraiba state 
in north-eastern Brazil found agenesis in 31.6% of 
patients, conical teeth in 28.9%, supernumerary 
teeth in 13.2%, ectopic teeth in 5.3%, rotated teeth 
in 13.2%, impacted teeth in 14.5%, and a twin 
tooth in 1.3% (one patient) (14).
 Consistent with previous reports, a study 
conducted in Sweden, Holland, and Norway 
analysing 240 panoramic radiographs of patients 
with complete BCLP found agenesis affecting at 
least one tooth in 59.8% of patients, and observed 
a higher frequency in lateral incisors and second 
premolars (15). Shetty et al. (16) analysed the 
incidence of incisal anomalies in 113 untreated 
UCLP patients. They reported a higher percentage 
of absent left lateral incisors (48.7%), rotated 
right lateral incisors (22.1%), missing right lateral 
incisors (21.2%), and rotated central incisors 
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Table	1: Incidence of dental anomalies in patients with cleft lip and/or palate based on a literature 
survey

Author	name	and	
year

Cleft	type	* No	of	
subjects

Dental	anomalies	found

Menezes and Vieira 
(10), 2008

Complete CLP 146 Agenesis 
Incomplete CLP Microdontia
CP Impacted tooth
UCLP Structural anomalies
BCLP

da Silva et al. (17), 2008 Complete BCL 150 Hypodontia
Incomplete BCL a. Complete BCL (31.6%)

b. Incomplete BCL (26.8%)
Supernumerary teeth

a. Complete BCL (28.2%)
b. Incomplete BCL (29.2%)

Parapanisiou et al. (13), 
2009

CLP 41 Supernumerary tooth (9.8% in CLP)
HLP 41

Al Jamal et al. (11), 
2010

UCLP 78 Agenesis (66.7%)
BCLP Supernumerary teeth (16.7%)

Microdontia (37%)
Taurodontism (70.5%)
Transposition and/or ectopic teeth (30.8%)
Dilacerations (19.2%)
Hypoplasia (30.8%)

Menezes et al. (8), 2010 CLA 200 Agenesis (66.5% overall; MLI affected in 
78.5% of lesions) CLP

CP Supernumerary teeth (35.5%)

Bartzela et al. (15), 2010 BCLP 240 Agenesis (59.8%)
Tereza et al. (18), 2010 Complete BCLP 205 Hypodontia (70.2%)

Supernumerary teeth (11.7%)

Al-Kharboush (19), 
2010

CLP 200 Hypodontia (46.5%)
Microdontia (31.6%)
Ectopic eruption (10.4%)
Supernumerary teeth (9%)
Macrodontia (2.4%)

Wu et al. (6), 2011 UCLP 83 Missing MLI
UCL 20 a. BCLP (65.8%)
UCLA 31 b. UCLP (56.7%)
BCLP 38 c. UCLA (35.5%)
CP 20 d. UCL (20%)

e. CP (10%)
(Continued on next page)
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(Table 1 continued)

Missing lower incisors
a. UCLP (19.2%)
b. CP (10%)
c. BCLP (7.6%)

Peg laterals
a. UCLA (61.3%)
b. BCLP (58%)
c. UCLP (48.2%)
d. UCL (45%)
e. CP (10%)

Transposition
a. BCLP (10.6%)
b. UCLP (3.6%)

Qureshi et al. (9), 2012 UCLP 67 Single missing tooth
BCLP 29 a. UCLP (39%)

b. BCLP (14%)
Multiple missing tooth

a. UCLP (22%)
b. BCLP (54%)

Anterior malocclusion
a. UCLP (15%)
b. BCLP (41%)

Costa et al. (14), 2012 RUTC 12 Agenesis (31.6%)
LUTC 32 Conical teeth (28.9%)
BTC 25 Supernumerary teeth (13.2%)
PC 08 Ectopic teeth (5.3%)

Rotated teeth (13.2%)
Impacted teeth (14.5%)
Twin tooth (1.3%)

Shetty et al. (16), 2013 UCLP 113 Missing MLI (48.7%)
Rotated maxillary right lateral incisors 
(22.1%)
Rotated maxillary right central incisors 
(18.6%)
Missing right lateral incisors (21.2%)

Riis et al. (12), 2014 CL 30 Agenesis (significantly higher in CLP)
CP 30 Supernumerary teeth (significantly higher 

in CL)
CLP 30 Malformation (significantly higher in CP)

Abbreviation: CP = cleft palate; CLP = cleft lip and palate; UCLP = unilateral cleft lip and palate; BCLP = bilateral cleft lip and 
palate; UCL = unilateral cleft palate; UCLA = unilateral cleft lip and alveolus; HLP = control group; CL = cleft lip; RUTC = right 
unilateral transforamen cleft; LUTC = left unilateral transforamen cleft; BTC = bilateral transforamen cleft; PC = post-foramen 
cleft; BCL = bilateral cleft lip; MLI = maxillary lateral incisor; No-number.
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(18.6%).
 da Silva et al. (17) measured the number of 
dental anomalies in the permanent dentition 
of patients with bilateral cleft lip (BCL). The 
prevalence of hypodontia was higher in patients 
with complete BCL, and the most frequently 
affected tooth was the maxillary lateral incisor 
(26.6%), followed by the mandibular second 
premolar (8%) and maxillary second premolar 
(4.6%). They also reported that the prevalence of 
supernumerary teeth was 28.2% in male subjects 
with complete BCL and 29.2 % for incomplete 
BCL. In female subjects, they reported incidences 
of 17.5% and 46.6% for complete BCL and 
incomplete BCL, respectively.
 A high prevalence of hypodontia and 
supernumerary teeth was observed in a study of 
205 CLP patients. Hypodontia was diagnosed in 
144 patients (70.2%), and the maxillary lateral 
incisor showed the highest prevalence. The lesions 
were primarily located distal to the cleft (25%) 
when both lateral incisors were intact (43%). 
Supernumerary teeth were observed in 11.7% of 
patients (18).
 In another study, Al-Kharboush (19) reported 
hypodontia as the most commonly observed 
dental anomaly, affecting 134 of 288 cleft 
individuals (46.5%), followed by microdontia (91 
patients, 31.6%), ectopic eruption (30 patients, 
10.4%), supernumerary teeth (26 patients, 9%), 
and macrodontia (7 patients, 2.4%). In a study 
assessing the craniofacial morphology of Japanese 
patients with UCLP, pushback palatoplasty was 
the frequently selected repair for maxillary and 
dentoalveolar malformation (20).
 A systematic review of the literature is 
needed to establish the globalized norms and 
trends in dental anomalies associated with CLP. 
Understanding these norms will better our 
understanding of CLP cases complicated by dental 
anomaly and improve therapeutic planning. 
Therapy should emphasize prompt management 
and close monitoring of CLP patients with 
dental anomaly. Many complications can be 
easily treated or prevented if detected early, 
saving the patient from invasive procedures. An 
inter-disciplinary approach is required in some 
cases and can completely redirect the treatment 
plan in cases of impaction, ectopic eruption, or 
hypodontia. Timely examination with a keen 
eye for potential complications can be highly 
beneficial when incorporating other specialties to 
better the outcome.

Summary of literature survey

 The results of the literature survey of 
dental anomaly incidence in CLP patients are 
summarised in Table 1.

Conclusion

 The incidence of certain dental anomalies 
is strongly correlated with CLP, a finding that is 
consistent with previous studies. Further evidence 
is needed to accurately establish the nature of this 
relationship according to each particular dental 
anomaly. Our literature survey summarises the 
absolute prevalence of dental anomalies in CLP 
patients and is an essential step in determining 
the association of each dental anomaly with cleft 
palate and lip. Based on our survey, the most 
common dental anomalies in CLP patients are 
as follows: multiple missing teeth/hypodontia/
agenesis (usually the maxillary lateral incisors); 
ectopic teeth; impaction; supernumerary teeth; 
microdontia; maxillary canines and premolars 
transposition; delayed development; crown and 
root malformation; and multiple decayed teeth. 
Specific methodology and inclusion and exclusion 
criteria are needed to assess the global prevalence 
of specific anomalies. Statistical analysis of 
resulting data is required to establish global 
norms.
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