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Abstract

Background: A cleft palate is an opening or split in the roof of the mouth that occurs when the tissue doesn't fuse together
during development in the womb. A cleft palate often includes a split (cleft) in the upper lip (cleft lip) but can occur without
affecting the lip. It is commonly called the orofacial cleft and is a birth defect. Types of cleft palate are incomplete cleft palate,

complete cleft palate and submucous cleft palate.

Objective: To assess the incidence of incomplete cleft palate in patients reported to the private dental hospital.

Materials and method: Data of the patients were retrieved from the dental records. Cleft palate patients visiting the hospital
were shortlisted and studied. Total study sample was 38 patients. Data was tabulated in excel and statistically analysed.
Result: The statistical analysis of this study revealed that the incidence of incomplete cleft palate patients (56.8%) was more
when compared to complete cleft palate patients (43.2%) with a female prevalence (61.9%)(p>0.05- chi square test- not sig-

nificant).

Conclusion: Within the limitations of this study, it shows that the incidence of incomplete cleft palate patients visiting the
hospital were more evident and its prevalence was seen in females compared to males and patients with 1 year of age.
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Introduction

After clubfoot and cleft lip, cleft palate represents the third most
frequently occurring congenital deformity. Among the cleft lip
and palate population, the most common type is unilateral cleft lip
and palate which is 46%, followed by isolated cleft palate (33%)
(Strong and Buckmiller, 2001). Cleft palates affect 1 in 2000 live
births wotldwide regardless of race. Incidence of cleft palate is
high in Asians and native Americans which is 1 in 450 live births
and least in Africans which is 1 in 2000 live births [39].

Cleft palate is defined as a congenital abnormality that occurs in
the secondary palate (soft and hard palate). Its occurrence may
be unilateral, bilateral, complete or incomplete [24|. Cleft palate
is one of the most common birth deficits in humans. It is consid-
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ered a multifactorial disease and both genetic and environmental
factors play a role in its development [5, 25]. Cleft lip and palate
are the most common facial deformity which may involve lip only,
lip and palate and palate only. The treatment depends on the site
of defect and age of the patient [34].

Clefts classified grossly as unilateral type (incomplete Vs. com-
plete), bilateral type (incomplete Vs. complete), or submucous
type. In 1931, Veau classified clefts into four groups, soft palate
only, cleft of soft and hard palate, unilateral cleft lip and palate,
bilateral cleft lip and palate. However, this classification does not
address primary palate clefts or distinguish incomplete Vs. com-
plete clefts of the palate [9]. A cleft palate may be either complete
or incomplete and is either unilateral or bilateral. A complete cleft
of the entire palate includes length of the primary and secondary
palate. An incomplete cleft involves only the secondary palate.
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There are both muscular and bony deficits in submucous cleft pal-
ate |37]. But the first most commonly accepted classification was
presented by Kernahan (1971) [13], it gives the shape of Y letter
and includes, 1 and 4 representing the right and left side of the
nasal floor, 2 and 5 representing the right and left side of the lip,
3 and 6 representing the right and left side of the paired alveolar
segment, 7 represent the primary palate, 8 and 9 represents the
secondary palate (Figure 8) [13].

The human palate consists of a primary and secondary palate.
The primary palate includes the alveolar arch. The secondary pal-
ate includes the bony hard palate and fibromuscular soft palate.
The hard palate is further divided into primary and secondary
portions [3]. The soft palate consists of five pairs of muscles, the
palatoglossus, palatopharyngeus, levator veli palatini, tensor veli
palatini and musculus uvulae. The soft palate made of five mus-
cles is attached as a sling to the posterior portion of the hard pal-
ate. It functions to elevate the nasopharynx, effectively closing the
communication from the nasopharynx to the oropharynx [41].

Cleft palate spans many degrees of severity and can include the
soft palate, hard palate and alveolus. Clefting disrupts palatal sling
secondary to abnormal insertions of the muscles of the soft pal-
ate into the posterior margin of the remaining bony hard palate
rather than midline raphae [21]. Neural crest theory of develop-
ment states that neural crest cells, specialised embryonic cells that
give rise to vatious connective and neural tissues of the skull and
face, migrate at different rates to form the preliminary palate. If
this migration fails to occur due to absence or inadequacy of re-
lated cells. Clefts and other facial abnormalities may result [10].
Fusion of the palatine shelves proceeds in a posterior direction
from the incisive foramen with the fusion of the maxilla and
vomer to form the bony hard palate completed by the ninth week
of gestation. This process continues into the 12th week when the
soft tissues posterior the hard palate also meet to form the soft
palate. Clefts of the secondary palate is due to the lack of fusion
of the palatal shelves [11].

Cleft palate affecting in every 500 to 1000 births worldwide and
in India every year 28600 cases are reported [31]. This study was
published in 2010, since then there is no article that talks about
the prevalence of cleft palate. The incidence of this defect is also
increasing, so it is important to assess the incidence of cleft pal-
ate. Aim of this study was to assess the incidence of incomplete
cleft palate in patients reported to the private dental hospital.

Materials and Methods

This retrospective study was conducted as a university setting
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which includes predominantly South Indian population. The
approval for this study was provided by the institutional ethical
committee (ethical approval number: SDC/SIHEC/2020/DIAS-
DATA/0619-0320). This was a convenience sampling conducted
between June 2019 to March 2020 with patients of all age groups
and gender. Data was collected from the dental records, patient
management records of Cleft and Craniofacial centre and stud-
ied. The sample of this study was 37 patients with cleft palate
irrespective of their defect type. All the cases were approved and
verified by an external reviewer and cross verification was done
using a photographic method to eliminate the errors made while
recording,

Inclusion criteria- patients with cleft palate visiting the hospital
for treatment.

Exclusion criteria- patients without cleft palate visiting the hos-
pital.

The independent variables were name, age, gender, ethnicity,
place, complete cleft palate patients. The dependent variable was
the incomplete cleft palate. The data obtained was tabulated in ex-
cel, imported to SPSS software by IBM, a statistical software with
variables defined. The significance of this study was obtained us-
ing the statistical test, Chi Square and the results were interpreted.

Results And Discussion

The statistical analysis shows that the incidence of Incomplete
cleft palate (56.8%) was higher when compated to complete cleft
palate patients (43.2%) (Figure 2) visiting the hospital. In this
study 35.14% were females and 21.62% were males in incomplete
cleft palate(Figure 4). Therefore there was a female prevalence in
the incomplete cleft palate. The age distribution of this study was
as follows, 1 year (23.4%), followed by 4 years (14.2%), 10 years
(14.2%), 6 years(9.5%), 2 years of age (4.8%), 5 years (4.8%), 7
years (4.8%), 9 years (4.8%), 11 years (4.8%), 13 years (4.8%), 14
years (4.8%), 17 years (4.8%). Therefore, the incidence was higher
in patients with 1 years of age (23.8%) (Figure 6). There was also
prevalence of patients with 2 years of age in complete cleft palate
patients visiting the hospital (p>0.05- not significant).

The reasons for clefting may be either genetic factors such as fa-
milial factors and chromosomes or environmental factors such
as smoking, alcohol, poor nutrition. Smoking and alcohol are
considered as the main causes of clefts. Pregnant women with
high school abuse and smoking are more prone to have babies
with cleft palate. Vitamin B deficiency was the main reason for
increased risk of clefts. Folic acid and zinc also considered as the
main element as their supplement decreased the incidence of

Figure 1. This table shows the prevalence of incomplete cleft palate and complete cleft palate.
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Figure 2. This graph shows the prevalence of incomplete and complete cleft palate. The x-axis represents the incomplete
and complete cleft palate and y-axis represents the number of patients. Prevalence of incomplete cleft palate(56.8%) has
been observed in our study population.

Figure 3. This table shows the prevalence of gender of this study.

Figure 4. This graph represents the association of gender and cleft palate. The x-axis represents the gender and y-axis
represents the number of patients. The blue colour represents the incomplete cleft palate and green colour represents the
complete cleft palate. There is no significant association of gender and cleft palate (p>0.05- chi-square- not significant).
In our study we observed that incomplete cleft palate is more prevalent among females and the incidence of complete cleft
palate is more among males.

Figure 5. This table shows the prevalence of age of this study.
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Figure 6. This graph represents the association of age and cleft palate. The x-axis represents the age and the y-axis repre-

sents the number of patients. The blue colour represents the incomplete cleft palate and green colour represents the com-

plete cleft palate. There is no significant association of age and cleft palate (p>0.05- chi-square- not significant). There is a

prevalence in patients of 1 years of age in incomplete cleft palate and prevalence in patients of 2 years of age in complete
cleft palate.

Figure 7. This table shows the results of the statistical analysis of cleft palate patients based on age and gender. This shows
that the study is statistically not significant with p value greater than 0.05.

Figure 8. Kernahans classification of cleft palate(1971). 1 and 4 represent the right and left side of the nasal floor, 2 and 5
represent the right and left side of the lip, 3 and 6 represent the right and left side of the paired alveolar segment, 7 repre-
sent the primary palate, 8 and 9 represent the secondary palate.

clefts [23]. Cleft palate can result from some medications such as
corticosteroids, retinoid drugs causing cleft in infants because of
exposing pregnant women to these drugs. Exposure to chemicals
and solvents can cause clefts. Genetic factors include family his-
tory which is considered as one of the main reasons to cause cleft
lip and palate. The cleft palate and lip is associated with many syn-
dromes 14| such as Pierre Robin syndrome, Sticklers syndrome,
Treacher Collins syndrome, Apert syndrome, Hemifacial micro-
somia, ectodermal dysplasia, velocardiofacial syndrome. Non syn-
drome cleft palate can also occur which is related to Trisomy 13,
Trisomy 21 [1-3] and Trisomy 18 [22].

Common problems associated with cleft palate are speech prob-
lem, hearing problem, ear infection, dental problems, feeding
problems, nutritional problems, cosmetic problems and psycho-
logical problems [19]. Speech problem is due to the inability of
the soft palate to move upward to provide a contact with nasal
cavity resulting in passing of air through the nose instead of oral
cavity. Hearing problems are due to the abnormal action of Eus-

tachian tube opening by tensor veli palatini and levator veli palatini
muscles leading to lack of ventilation to the middle ear cavity and
accumulation of fluid leading to ear infections. Dental problems
include size, shape and position of teeth, delayed eruption of per-
manent teeth and delay of formation of the same [4]. Feeding
problems are due to their inability of sucking either their mother’s
nipple or bottle. Therefore leading to nutritional problems,. In
this case disposable syringe, spoon and cup and prosthetic obtura-
tor device can be used. They experience problems in production
of labial sounds, difficulty when they try to make contact between
upper and lower lips, cosmetic problems. Cleft palate and lip pa-
tients develop psychological problems like depression,anxiety |1,
2, 15] and lack of esteem [30].

Normally the development of the palate depends on proper
growth, migration, apoptosis and differentiation of these cells
and occurs in three major stages such as vertical growth of the
shelves down toward the sides of the tongue, elevation of the
palatal shelves to acquite a horizontal position as the mandible
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lengthens and fusion of the palatal shelves to form the transient
midline epithelial seam [32] Cleft palate can be due to an error in
any of these stages. The defects can be grouped into five catego-
ries such as failure of palatal shelf formation, fusion of palatal
shelf elevation, failure of palatal shelves to meet post- elevation
and persistence of the medial edge epithelium [6]. Children born
with oral clefts have been shown to have high mortality rates es-
pecially in the presence of other defects. Most common cause is
due to congenital malformations of the heart, primary brain can-
cer. Breast, colorectal, stomach, prostate and uterine cancers [20]
are to be the most common among oral clefts |5]. Consanguine-
ous relationships were seen in 56.8% patients with cleft palate and
it is a major factor causing clefts [30].

Multidisciplinary team is essential to manage the many facets af-
fected by orofacial clefting [40]. All patients were treated under
general anaesthesia [27]. May require fibreoptic intubation as in
PRS. Training regarding biomedical waste management is impor-
tant |17]. Primary outcome measures were operating time and in-
traoperative blood loss, while the secondary outcome measures
were needed for blood transfusion, surgical field assessment and
duration of hospitalization |7]. Non- surgical treatment of the
cleft palate is attempted with Prosthodontics devices designed to
correct the incompetence. This is indicated to patients who are
at high risk for surgery, those in whom surgery has failed. The
most common surgical techniques for the repair of soft palate are
furlow double opposing z plasty and intravelar veloplasty. Hard
palate surgeries are Von Langenbeck palatoplasty [33]. The most
common complications [1] followed by surgical repair [1, 26| of
cleft palate include palatal fistula, persistent velopharyngeal insuf-
ficiency and sleep apnea [12, 40]. Post operative pain can be con-
trolled by prescribing NSAIDS like Ketorolac since the duration
of analgesia is longer [29]. Since surgical dental procedures are
common and risk for cardiac diseases is on the rise, use of anti-
biotic prophylaxis before the start of treatment is highly recom-
mended [18]. BTX injections have proven to be useful in assisting
post operative wound healing [16].

In the current study, there was a prevalence of incomplete cleft
palate patients (56.8%) compared to complete cleft palate patients
(43.2%). According to Yilmaz, the most common oro facial cleft
is unilateral cleft lip and palate(left side), followed by cleft palate
[42]. Sivertsen stated that the more severe the cleft lip, the more
likely the baby had cleft palate [35]. Srinivas Gosla listed the prev-
alence of clefts as distribution of the type of cleft in which 33%
had cleft lip, 64% had cleft lip and palate, 2% had cleft palate and
1% had rare craniofacial clefts and the birth rate of clefts is 1.09
for every 1000 live births [31]. These studies show the prevalence
of cleft palate among all other clefts but there are no studies that
compare the prevalence among the types of cleft palate.

In relation to the occurrence of incomplete cleft palate based on
gender, maximum occurrences were noticed in female gender
(35.14%) and male gender (21.62%). This is in concordance with
the study done by Derijcke, whose epidemiological studies show
the incidence of cleft palate group in several regions of the world
with prevalence of girls [8]. Yilmaz also compared the incidence
of cleft palate based on gender and stated the females are more
prone to have cleft palate [42]. According to Siversten, gitls are
more likely to have severe clefts. Cleft palate is more commonly
reported in females than males [35]. This is because the female
palate is known to close 1 week later than male palate increas-
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ing the risk of cleft palate formation. Female sex hormones may
play a role in increased clefting for both lips and palate [43]. In-
cidence of oral-facial clefting shows ethnic variation. Generally it
is thought that populations of Native North American or Asian
have the highest incidence, Caucasian populations have interme-
diate incidence and African populations have the lowest incidence
[31].

Limitations

Drawback of this study is that the sample size is small and inad-
equate. Duration of this study included only the samples from
some parts of south India. To ascertain the results of this study
and to increase the significance level, sample size should be in-
creased and the geographic coverage should extend at least to
the most parts of South India. Future scope of this study is to
conduct it as a multicentered study and increase the geographic
limitation. The awatreness for the causes and treatment of this
condition should be created among the general population [28].

Conclusion

Within the limitations of this study, it is found that there is a
prevalence in incomplete cleft palate patients with female preva-
lence and at the age group of 1 year in the private dental hospital.
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