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Introduction
Cleft lip and palate, also known as cleft lip and palate, is the 

most frequent congenital craniofacial malformation, produced by 
a failure in the fusion of facial processes during crucial periods in 
embryonic development [1]. The etiology of cleft lip and palate 
(CLP) is complex and involves both genetic and environmental 
factors [2]. In addition to the occurrence of clefts, numerous studies 
have reported the presence of dental anomalies in association 
with various forms of cleft lip, palate, or both [3], which cause  

 
dental malocclusion, problems with masticatory function, and 
abnormalities in eruption, increasing the risk of impacted teeth [4]. 
CLP is one of the most frequent congenital anomalies in men and 
stands out for its long life expectancy and its complex etiology. Asian 
and South American populations record the highest prevalence 
rates of this entity (1/500-1/700) [5]. Various epidemiological 
studies have shown that an average of 3% of newborns have some 
type of congenital malformation at the time of delivery. Within 
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these congenital malformations, cleft lip and palate is one of the 
most predominant. The Latin American Collaborative Study of 
Congenital Malformations (ECLAMC) showed a global rate of 
around 10.49 × 10,000. For this malformation, the countries with 
the highest incidence and prevalence are Bolivia, Ecuador and 
Paraguay [6]. CLP can be divided into syndromic (SCLP) or non-
syndromic (NSCLP), depending on the presence or absence of other 
physical or developmental defects in the individual. Syndromic 
cases can in turn be divided into chromosomal syndromes (more 
than 350 Mendelian disorders), teratogenic (alcohol, drugs) and 
uncategorized6, but it has been reported that 70% of cases of 
cleft lip with/without cleft palate are of non-syndromic origin and 
30% of cases of isolated cleft palate are of syndromic origin [7]. 
The repercussions of this malformation are negatively reflected in 
feeding, nasal breathing, alterations in facial growth, phonation, 
hearing, as well as affectations in dental development, in addition to 
the fact that people are more prone to caries and periodontal disease 
[8]. The treatment of cleft lip and palate implies a multidisciplinary 
management, directed mainly by the reconstructive maxillofacial 
surgery area that generates high social and economic costs.

Methodology
This research is a descriptive review of the literature with 

a retrospective bibliographical design. For the collection of 
information, a review of the PubMed, Scielo and EBSCO databases 
was carried out. The search yielded 67 related articles; it was 
carried out in the month of June 2022 electronically. The criteria for 
selection included review articles, clinical studies, epidemiological 
investigations, without a publication time period. The descriptors 
for the search were cleft lip, cleft palate, genetic factors. Articles 
were selected based on content regardless of year of publication. 
Only 13 articles were included as a sample for the presentation of 
results.

Results
Worley et al.9, in 2018, reported that the cleft lip and palate is 

a congenital craniofacial malformation that is caused by the lack of 
partial or complete fusion of the embryonic facial processes during 
the first weeks of embryonic development, the jaws and soft tissues 
are also affected. Cleft palate occurs when the fusion of the anterior 
and posterior palates does not occur properly, leaving a connection 
between the oral cavity and the nasal cavity. It can extend from 
the anterior part of the hard palate to the soft palate. Rai [10], in 
a publication indicates that this congenital malformation occurs 
specifically at two points of embryonic development. Between 
week five and seven of gestation due to the absence of fusion of 
the frontal processes and between week seven and [12] due to the 
absence of fusion of the palatine processes; or due to inadequate 
formation of structural tissue (either bone or soft tissue, structures 
such as the lip, palate, alveolar ridge). Berryhill et al. [11], in 2016, 
cites that these alterations occur for two reasons, on the one hand, 
we have the genetic component and on the other, the environmental 
part.

a) Genetics: In this component we find subdivisions 
according to the type of inheritance that converge in the cleft 
lip and palate [12].

b) Monogenic inheritance: Autosomal dominant, autosomal 
recessive, X-linked recessive, X-linked dominant, and Y-linked 
dominant.

c) Polygenic inheritance: This is the most common cause of 
cleft lip and palate.

This inheritance is understood as those traits controlled by a 
large number of genes, but at the same time they can be affected 
and influenced by the environment. This theory is reaffirmed, since 
several studies have shown that the majority of mothers of children 
with cleft lip and palate had a history of taking drugs such as NSAIDs 
or anticonvulsants (phenytoin), a history of recurrent abortions, 
maternal age at risk, psychiatric pathologies (such as depression) 
and even gestational diabetes, showing the association between the 
genetic component and the external environmental component in 
organogenesis and embryo development.

Chromosomal aberrations
Environmental: They are subdivided according to the type 

of aggression to which a pregnant patient may be exposed, which 
alters the organogenesis and structuring process in the product of 
conception, having the behavior of teratogenic agents. These can 
be physical, chemical and biological aggressions. Van den Bosch et 
al. [12], Some studies have begun to demonstrate the association 
between maternal malnutrition and the presence of newborns with 
cleft lip and palate. The study by Gutiérrez and Otero [13] Genetic 
etiology of cleft lip and palate and hypodontia. Entities that share 
the same gene? published in 2006 in its results, it indicates that 
the cleft lip occurs when there is an incomplete closure of the lip 
that involves the vermilion or the cutaneous portion of the lip. 
This fissure may compromise only the free edge of the vermilion 
(incomplete fissure) and may extend to the floor of the nostrils 
(complete fissure). Most incomplete clefts and all complete clefts 
involve the insertion of the orbicularis oris and may present 
unilaterally or bilaterally.

Both the cleft lip that includes the palate (CLP) and the cleft lip 
that does not include it (CL) have been considered a genetic and 
embryologically different entity from the isolated cleft palate (CP), 
although none of the two entities has yet been identified completely, 
the model of inheritance and the sociodemographic variables that act 
as teratogenic factors in the development of these two pathologies. 
These researchers Gutiérrez and Otero13, in their study cite results 
provided by researchers such as: Kaartinen [14], Wyszynski [15] 
and Blanco [16]; where they refer that genes definitely play a 
determining role in the normal and pathological development 
of craniofacial structures, for this reason the knowledge of their 
pathophysiology leads to a better understanding of the mechanisms 
involved in their neoformation. To date, more than 20 genes related 
to the CLP etiology of non-syndromic origin (NSCLP) have been 
described and the list continues to grow, reflecting the complexity 
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of the mechanisms involved in the etiology of this entity. Among 
the genes that can be highlighted are TGFA (transforming growth 
factor alpha), TGFB3 (transforming growth factor beta 3), Ap-2 
(retinoic acid-dependent transcription factor) and MSX1. When the 
structure or function of any of these genes is altered, an orofacial 
cleft can occur. Genetics and embryology suggest that clefts of the 
hard palate involve different mechanisms than clefts that affect the 
soft palate [15].

Alterations in the MSX1 gene appear to play an important role in 
the development of NSCLP. This gene is involved in the craniofacial 
and dental development of the human embryo19-20. In a recent 
study, Blanco et.al. [16], demonstrated that the genetic variation of 
the MSX1 locus predisposes to NSCLP with different manifestations 
depending on the evidence or not of other affected relatives, 
additionally they observed a component of sexual dimorphism with 
respect to four allelic variants of the gene MSX1 in patients with 
cleft lip and palate. Viera et al. [17], indicates that the mutations 
reported in the MSX-1 gene contributed to the development of 
cleft lip and palate in the Brazilian population and proposed 
an interaction between the MSX-1 gene and the TGFB3 gene, as 
risk factor for developing NSCLP. Jugessur et al. [18], (2003) also 
reported a slight association between one of the allelic variants (N4) 
of the MSX-1 gene and NSCLP, in a case-control study carried out 
with trios of patients affected with cleft lip/palate in the Norwegian 
population. However, this association appears to be evident only 
when an allelic variant of the TGFA gene (N2) is present. Lidral et 
al. [19], also suggest a positive association between mutations and 
allelic variants found in the MSX-1 gene with the susceptibility of 
presenting NSCLP in the Filipino population. Marazita et al. [20], 
They do not report a positive association between the MSX-1 gene 
and NSCLP in the Chinese population.

Scapoli et al. [21], They do not find a positive association 
between MSX-1 and the Italian population. Beaty et al. [22], In a 
study carried out with trios of parents and children with NSCLP, 
they observed the possible association between the MSX-1 gene, 
the TGFB3 gene and the presence of cleft. Their results not only 
demonstrated an association between MSX-1 and NSCLP, but also a 
possible interaction between this gene and cigarette consumption, 
in the cases of patients born to mothers who smoke. On the other 
hand, in their findings, the interaction between MSX-1 and TGFB3 
in patients with NSCLP was not evidenced. Romitti et al. [23], 
demonstrated a positive interaction between the MSX-1 gene and 
alcohol and cigarette consumption in the mother, as risk variables to 
trigger NSCLP. Mitchell et al. [24], did not find a positive interaction 
between MSX-1, TGFB, and alcohol and cigarette consumption as 
risk factors for developing this pathology. Although they were able 
to determine a positive association between the MSX-1 gene and 
the possibility of developing NSCL. Summarizing, Gutiérrez and 
Otero [13] state that the differences found in the studies carried 
out in various populations probably have their answer in the ethnic 
and sociodemographic differences that exist between the different 
peoples and regions. Murray [25] and Vieira [17] refer that the 

differences between the studies carried out could possibly be due 
to the different mutations and polymorphisms found in the MSX-1 
gene, and to the possible multigenetic origin of NSCLP.

Finally, Pérez-González et al. [26] state that there is sufficient 
scientific evidence to show that different genetic factors, along with 
environmental factors, may play an important role in the etiology of 
cleft lip and palate (CLP).

Discussion
There is evidence showing that genetic factors play a primary 

role in the etiology of cleft lip and palate (CLP), along with other 
conditioning factors. The literature expresses that the etiology 
of cleft lip and palate is multifactorial and may be affected by 
both genetic and environmental causes. Smoking, alcoholism and 
nutritional deficiencies of the mother, age of both mother and 
father are also considered as factors. It is important for the mother 
and the health team to properly carry out prenatal care to prevent 
any condition that determines maternal and perinatal morbidity.
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