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ABSTRACT

Title

CLINICAL SPECTRUM OF CHILDREN  BORN WITH CLEFT

LIP AND PALATE IN NORTH KARNATAKA , IN A TERITIARY

CARE CENTRE, WITH SPECIAL EMPHESIS ON FEEDING

CHALLANGES  AND HEARING ASSESMENT

Background & Objectives

Cleft lip and palate are most common and notable congenital

deformities and may be part of many associated syndromes, the

appropriate timing and treatment of specific cleft related care is

necessary for optimizing outcomes of child growth, Cleft lip and

palate patients have developmental delays due to nutritional

limitations , evidence suggest low score on tests of cognitive ,

comprehensive  and expressive language abilities compared to

normal child, Clefting has also been associated with increased risk

for Failure to thrive and severe dehydration. our study focuses on

feeding challenges and trajectory by standard growth charts  and

also special emphasis on routine audiological evaluations to intervene

early and necessitate early therapy .

Methods
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It is a hospital based prospective observational study centred in SDM

College of Medical Sciences & Hospital, Dharwad during the period

from October 2019 to January  2021 . 50 patients with cleft deformity

, who satisfied the inclusion criteria were included in the study . Data

was collected after examining each child  in the form of

Anthropometry ,general physical examination ,hearing assessment

& final relevant statically analysis .

RESULTS

In present study 50 patients had enrolled for the above objectives,

among which  majority 24 (48%) of the participants were toddlers,

with Male to female ratio  1:1.7. With 54%  (26/50)  of the

participants belonging to Muslim religion. Consanguineous marriage

66%,98% of them belonged to upper lower class. Social disturbances

such as  marital disputes seen in 4 %.

All mothers had regular ANC checkups, with 48% being second

parity.

Most common reason of hospital visit in such children was for

surgical repair , among them 30% had urti and 16 % had nasal

regurgitation as their complain. Majority 80%  (40/50) of present

study participants had cleft lip. Among those 60% of them had

unilateral cleft lip and 20% of them had bilateral cleft lip. 16% of the

children had cleft palate. Among them 10% of them had alveolar
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type of cleft palate and 6% of them had complete cleft palate. We

found only 4% of children with both cleft lip  & cleft palate which

was complete in nature , Children with both cleft lip and cleft palate

had associated cardiac involvement as well, but could not prove it

statistically significant with shortcoming of sample size among the

subcategory

We found that children with bilateral cleft lip were associated with

difficulty in establishing feeds, and  family found it difficult to accept

socially as compared to children with unilateral cleft lip .On contrary

children with cleft palate mainly had association with recurrent

respiratory infections  compared to social stigma faced by the cleft

families

Anthropometric measurement like height was measured for all the

participants at beginning of the study. They were followed up for 6

months and reassessed.  The median weight among infants was 4kg

,100% of those infants which were followed up had  underweight

after 6m of follow up. 8.8% of the participants were between -2SD to

-3 SD at the beginning of the study & 6.6%  after 6 months

Majority of them had height between -1 and -2 standard deviation.

12% of them were between -2 to -3 standard deviation, Among 50

participants 45 were followed up for 6 months, 4 (8.8%) of children

were between -2 to -3 SD, (3)6.6% of children had less than -3 SD.
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60% cleft palate and 87.5%of the children with cleft lip  were

between -1 to -2 standard deviation.

The median head circumference among infants was 39cms,median

head circumference among toddlers was 45.25cms and the median

head circumference among children above 36m was 45cms. The

median head circumference among toddlers was 46.5cms which

accounts to increase in 1.25cms after 6m of follow up and the median

head circumference among children above 36m was 46cms which

accounts to increase in 1cm after 6m of follow up .

Among children with cleft palate 67.5% of them had head

circumference between -1 SD to -2 SD.

The median MUAC among study participants was 14cm which was

same after 6m follow up

98% of them practiced pallade feeding  and 2% of them practiced

Naso gastric feeding , 52% of the mothers were able to breast feed

the child within 1 week of birth, Rest of the mothers faced feeding

challenges and hence was fed with top feeds like lactogen feeds. No

infant was bottle fed.When Comparison of weight with respect to

breast feeding initiation within 1 week was done present study results

suggested that those children who were initiated breastfeeding within

a week had good weight gain compared to those children who were
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initiated breastfeeding after 1 week due to feeding challenges

experienced by mother.

Association of breast-feeding initiation within 1 week with type of

orofacial cleft, infers that those children with only cleft lip were

initiated breast feeding within a week after birth. Those children

with cleft lip or combined orofacial clefts had difficulty in latching

and hence breast feeding was initiated late.

Mothers challenges due to feeding commonly encountered are

difficulty in latching to nipples, long hours of feeding and increased

burping requirement , apprehension noticed in mothers as to thriving

of babies.

All children were subjected to otoacoustic emission testing to check

for hearing abnormality.

Present study showed that majority 92% of the children had no oral

abnormalities. 6% and 2% of the children had caries and

malocclusion respectively.

Present study showed that two children had hearing abnormality.

The first child was 44 months old female with unilateral cleft lip and

the second child was 4 months old with complete cleft lip and palate.

In this study OAE was done to all patients and hearing impairment

was noted in only one   among two patients with both cleft lip and
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palate deformity, but due to small sample size  of both cleft lip &

palate deformity, it adds up to the limitation of the study.

CONCLUSION:

In conclusion, a multidisciplinary team involving  paediatrician,

Orofacial Surgeon Ent specialist, physiotherapist provides care for

those who are born with cleft lip and palate.

In present study we could conclude that children born with cleft

deformity had spectrum of symptoms like frequent upper respiratory

infections , nasal regurgitation, viral diaarhoea , on examining many

had clinical pallor and

few had failure of thrive with cleft deformity , and most of the

participants had non syndromic cleft deformity with normal

development ,

A social issue was noted in many among the family members

concerning to cleft of the child and 4% of patients parents had

marital disputes .

Mothers noticed feeding challenges such as difficulty in latching to

nipples, long hours of feeding and increased burping requirement ,

apprehension noticed in mothers as to thriving of babies.



23

Oae screening was subjected to all patients and found that only 4%

had hearing deformity , clinical association among the two could not

be established due to limitation of sample in this  subcatgory.

Key words : cleft lip , cleft palate, both cleft lip and palte , feeding

challenges , OAE screening .
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INTRODUCTION:

Cleft lip and cleft palate form the important congenital anomaly of childhood,

affecting not only child but also the entire family of the child and hence an integrated

approach to treat such children is necessary. The treatment that is given is also

specific and the care related to cleft is very necessary for the optimization of the

growth of a child.

Development of face begins only by end of 4 the week of gestation, insult to the

developing tissue pathways will lead to such congenital anomaly, some of the risks

that may happen to a child are genetic inheritance, maternal use of medications such

as retinoids, anticonvulsants, folate antagonists’ benzodiazepines, corticosteroids, beta

blockers. Maternal disease like diabetes, gestational diabetes, fever during pregnancy,

behavioral and characteristics issues of mother such as smoking alcohol consumption,

obesity, stress. Nutritional defects such as lack of folic acid, vitamin A, other dietary

factors, environmental factors such as contaminants in drinking water, staying nearby

hazardous waste sites, air pollution, pesticide exposure, occupational exposures

usually used in industrial areas.1 in 700 is the incident that is related to the palate and

cleft lip. The occurrence of the cleft palate can be seen in 1 in 2000. This particular

process is more common in male than female. Differences can be seen in the rates of

the incidence and the worldwide groups are noticed that are rational. The patient with

palate and Cleft lip has development delays which are happening due to the limitation

of nutrition.

The lip is formed between 4 -7 th week of gestation, the body tissue and special cells

from each side of the head grow toward the centre of the face and join together to

make the face. This joining of tissue forms the facial features, like the lips and mouth.
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A cleft lip happens if the tissue that makes up the lip does not join completely before

birth. This results in an opening in the upper lip. The opening in the lip can be a small

slit or it can be a large opening that goes through the lip into the nose. A cleft lip can

be on one or both sides of the lip or in the middle of the lip, which occurs very rarely.

Children with a cleft lip also can have a cleft palate.

Figure. No.1: Child with Cleft Lip

The roof of the mouth (palate) is formed between the sixth and ninth weeks of

pregnancy. A cleft palate happens if the tissue that makes up the roof of the mouth
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does not join together completely during pregnancy. For some babies, both the front

and back parts of the palate are open. For other babies, only part of the palate is open.

Figure. No.2: Child with Cleft Palate [1]
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Numerous children have the problem of both cleft palate as well as cleft lip and

unilateral is when defect present on one side. Bilateral is when the defect is present on

both sides.

This problem can be managed very efficiently if the problem can be diagnosed at the

correct time, and it requires integrated approach from the following, as it usually

associated with syndrome as well,

Pediatrics, Audiology, Otolaryngology, Plastic surgery, Dentistry,Orthodontics,

Social work , Psychology ,Craniofacial surgery,Oral-maxillofacial surgery, Radiology

Anaesthesiology, Cardiology , Genetic , Psychiatry ,Neurology ,Ophthalmology.

Varieties of cleft palate & lip based on vaes classification

Ttype 1: Clefts of the soft palate posterior to the hard palate

Type 2: Complete clefts of the palate from the incisive foramen posteriorly through

the soft palate

Type 3: Complete unilateral cleft lip and cleft palate

Type 4: Complete bilateral cleft lip and cleft palateate
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Figure. No.3: Veau Classification

Fog -Andersen divided into three main groups based on affected anatomy:

 Cleft lip group: Defect extends into the incisive foramen and includes clefts of

the alveolus (primary palate).

 Cleft lip and palate group: Defect extends into the hard palate (completely or

incompletely) and includes unilateral and bilateral CL/P

 Cleft palate group: Defect is in the midline and does not extend anteriorly

beyond the incisive foramen.
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Figure No. 4: Variability in Unilateral clefts, Bilateral clefts and palatal clefts. [2, 3]

Epidemiology of cleft lip & palate:

Cleft Lip and Palate

The cleft lip is also known as cheiloschisis and cleft palate, also

known aspalatoschisis, collectively known as harelip, is a common non-life-

threatening abnormality having a profound

impact on maternal bonding. These defects are considered to

have a syndromic association in 30% of cleft lip and palate

cases together. Harelip is a split or an opening in the palate and

the upper lip or both. It happens in the developmental stage of

facial structures.  It is among the most common congenital
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disabilities, mostly occurring as isolated congenital disability

but linked to many genetic syndromes.  It is stressful for the

parents to have their new-borns having harelip due to its

appearance and fear of non- correction. But now, it has been

witnessed in most cases that planned surgical interventions

can improve & restore routine activities and adhere to a

regular facial look with the most negligible scarring.

Incidence & Prevalence

Orofacial clefts are among the most typical congenital disabilities having a global

incidence of 1.4 per 1000.  Its

incidence is more among Asians at 1.7 / 1000; American

Indians 3.6 / 1000 and seen less commonly in African

Americans - 0.4 per 1000. The global incidence of cleft palate

alone is found to be 0.5 in 1000.[4]

The cleft lip incidence among white people is nearly 1 in

1000 live births. The same among Asians is double as great,

and among black people, it is < 50 % as excellent.  The

incidence of cleft lip is more among boys than girls. It has been

noted that left - sided isolated unilateral clefts occur twice as

compared to the right - sided isolated unilateral clefts.  The

occurrence of isolated unilateral cracks is nine times higherthan the occurrence of

bilateral clefts. More than 700 babies

are affected by cleft lip alone or with cleft palate in the United

States. In the USA, harelip is considered the 4th most familiar
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congenital disability. The babies of Asian native American or

Latino are affected more than the other races.  Boys are

affected twice commonly as compared to girls with cleft liponly. Whereas, in

comparison to males, females have twicemore chance to have cleft palate only.  Cases

require several

surgical procedures and multi-disciplinary treatment and care

for correcting these defects; around $100,000, amounting to

$750 million spent annually for these anomalies in the United

States. [5] Serious psychological problems are seen amongchildren and their families.

The most common orofacial cleft presentation is combined

cleft & palate, i.e., 50 %, followed by isolated cleft palate only,

i.e., 30 per cent, and small cleft lip or cleft lip & alveolus, i.e., 20

%. The bilateral clefts are < 10 %. There is a 4 % birth risk of

the newborn with congenital disabilities for a child withorofacial left or parents with

the same defect.  It has beenobserved that such risks get increased by 9 % provided

the

previous two babies were born with the same congenitaldisabilities.

After the birth of a neonate having harelip in a family, parents are afraid to have a

second child due to few deformities in further pregnancy. In that case, prevention

becomes an essential tool in reducing the fear and chances of an abnormal cleft and

palate.  Genetic counselling plays an important role. Also, a prenatalgenetic workup is

quite fruitful. Lifestylemodifications such as smoking, tobacco and alcohol intake can

be minimized. Education regarding some medications like anti-epileptic drugs also

plays an essential role.

The prevalence of cleft deformities are found to be highest
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among the Asians & Native Americans (Japanese: 0.82 / 1000

- 3.36 / 1000, Americans: 3.74 / 1000, Chinese: 1.45 / 1000 to

4.04 / 1000), and the lowest prevalence rates of 0.18 / 1000 to

1.67 / 1000 in Africans. [6, 7]

CL/P. needs frequent visits to the paediatrician for well thriving check-ups. If

developmental delay noticed along with underlying syndrome then it’s usually seen

during the first year of life or later, resulting the need for referral to early intervention

and/or further genetic evaluation. Infants born with CL/P should have similar weight

gain and growth compared with infants born without CL/P.If this is not the case, then

infant might need closer monitoring.

It is usually seen  that more than 90%

of children with CP ± CL develop otitis media with effusion at least once before 1

year of age. Usually associated with high prevalence of Eustachian tube dysfunction

among children born with CP, Eustachian tube dysfunction usually contributes to

acute otitis media and  conductive hearing loss[8]

Hence our study aims at understanding the spectrum of clinical behaviour and hearing

disorders noticed in children born with cleft lip and palate in our hospital.
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OBJECTIVES

1. A study of clinical spectrum of children born with cleft lip and cleft palate at

tertiary care center.

2. To study regarding feeding challenges in children born with cleft lip / cleft

palate

3. Screen for hearing assessment in children with cleft lip and palate
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LITERATURE REVIEW

Embryology

The anatomy and embryology of the cleft lip and palate is important for the

reconstructive surgery, it also plays a vital role in understanding the difficulties and

consequences of the same on child’s growth

EMBRYOLOGY OF THE UPPER LIP

In terms of embryologic development, anatomy, and external morphology upper lip is

quite distinct from the lower lip. Most cleft deformities affect the upper lip,

occasionally the commissure of the lips, and very rarely, the lower lip.

Since 1932 studies by Anatomist Boyd and in 1959 by Robert stark, various

embryological developmental theories of cleft lip have been proposed. The current

concept related to upper lip embryogenesis is either one of fusion of the maxillary

processes to the nasomedian or frontonasal process or that an epithelial anlage with

three mesodermal masses that grow and fuse is present. If one mesodermal mass is

absent, the epithelial wall will rupture and lead to a unilateral cleft deformity.

Understanding the embryology of CL

In the first 2 weeks of embryonic life, the human embryo resembles a flat circular

plate. In the third week of embryonic life, as the cranial region expands and the neural

tube elongates, its takes shape of pear.

Specialised “neural crest cells “derived from the neuro ectoderm appear as paired

columns on the dorso-lateral aspect of the neural tube. Despite their ectodermal ori-

gin, these neural crest cells make a significant contribution to the mesenchyme of the

head and neck (ectomesenchyme). The elongating nervous system results in a flexing

of the embryo, leading to close approximation of cranial and caudal ends. Rapid

neural crest cell growth also leads to lateral folding.

In the 3rd week of gestation, the neural crest cells proliferate and migrate into the

frontonasal and visceral arch region to form five facial structures or primordia.
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Early in week 4, the primordia develop around the stomodeum (primitive mouth): the

fronto-nasal prominence formed by mesenchyme ventral to the forebrain and paired

maxillary and mandibular prominences derived from the first branchial arch

mesenchyme. This frontonasal prominence will form the forehead, nose, and the top

of the primitive mouth. The maxillary prominences will form the lateral aspect of the

stomodeum, and the mandibular prominences will form the caudal boundaries.

Late in the end of the fourth week two oval thickenings, the nasal placodes, develop

around primitive mouth on the lower aspect of the frontonasal prominence.

Proliferation of the mesenchymal tissue produces the medial and lateral nasal

prominences. The placodes then form nasal pits which are the precursors of the nose

and its structures. The medial nasal prominences and the area above the primitive

mouth continue to grow and merge with each other to form the middle part of the

upper lip, known as “philtrum”.

By the end of the sixth and the beginning of the seventh week, rapid proliferation of

the maxillary prominences results in the medial nasal prominences merging with each

other and the lateral nasal prominences to form the lateral nose and the cheek regions.

During the eighth week the maxillary processes on each side of the mouth grow

forward and fuse with the lower edges of the lateral nasal prominences. They extend

below the nasal pits to reach and merge with the upper lip’s groove, producing a

continuous ridge above the mouth that forms the upper lip. Mesodermal tissue

migrates from the first branchial arch and rein- forces the fused tissues in the

developing lip. Normally, this mesodermal tissue assumes a medial position, and the

two masses formed by the maxillary prominence will assume lateral positions.

If this process is delayed, or if one mesodermal mass is absent, the branchial

membrane will rupture apart and a CL will ensue. If the affected side of maxillary

prominence fails to merge with the merged nasal prominence, a unilateral cleft

deformity will result. If tissues fail to merge on both sides, two grooves are formed,

resulting in a bilateral CL.

*Understanding the embryology of CP*
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The palate begins to form during the fifth week and is completed by the twelfth week

of gestation. The most critical stage is between weeks 6 and 9. During this stage, the

maxillary prominences merge with the medial nasal prominences beneath the nasal

pits, leading to a wedge-shaped mass of mesenchymal tissue. This mass of tissue

grows and separates the future nostrils from the upper lip and becomes the median

palatine process or _primary palate_. The primary palate is located just behind the

gum and extends to the incisive foramen.

The _secondary palate_ develops from the paired lateral palatine processes. These

shelf-like mesodermal projections arise from the medial aspect of the maxillary

prominences and are initially oriented vertically on both sides of the developing

tongue. Development of the lower jaw results in a relatively smaller tongue, which

moves inferiorly, allowing the palatine shelves to grow towards each other and rotate

to a horizontal position during the 7th week of gestation. Once the shelves are

elevated to the correct position, there is apoptotic cell death of the medial edges,

thinning the epithelium and allowing the tissue from each side to join the midline in

an anterior to posterior sequence. During the ninth week, the palatal shelves begin to

merge with the free edges of nasal septum posteriorly. The fusion is complete by

twelve weeks and it extends from the maxillary and palatine bones to the palatal

shelves, forming the hard palate. The most posterior part that does not ossify becomes

the soft palate and the uvula. A CP occurs when this fusion fails.

Embryology in summary

Although CL and CP often occur together, their origin is embryologically different.

Cleft lip results from a failed merging of the maxillary and medial nasal elevations on

one or both sides due to lack of migration of neural crest cells.

Cleft palate is the result of the failure of the lateral palatine processes to meet and fuse

with each other. This can be the result of

- defective growth of the palatal shelves,

-failure of the shelves to rise above the tongue



37

-lack of contact between shelves, -failure to fuse or

-rupture after fusion of the shelves. [9]

Anatomy

Anatomy of hard Palate

The hard palate forms the anterior bony part of the palate located in the roof of mouth.

It is made up of two lateral palatal shelves that meet each other in the midline and that

join anteriorly at the premaxilla, also known as the primary palate. The posterior limit

of the premaxilla is marked by the incisive foramen. The posterior border of the palate

is notched on each side by the grooves where the posterior palatine vessels and nerves

pass between the palatine process and the maxillary wall. The oral mucosa of the hard

palate can be divided into 3 zones: the thin, outermost gingival region; the middle

palatine region (rough and rasp like); and the inner zone (smooth and thinner). The

latter two regions are of importance in cleft alate repair. [10]

Anatomy of soft Palate

The soft palate, or velum, is a mobile fibromuscular structure located posterior to hard

palate and it consists of two parts. Anteriorly, the palatine aponeurosis, which

stretches from the pterygoid processes toward the back of the oral cavity. It is

suspended from the skull base by the tensor velipalatini muscle. The posterior part of

the soft palate is muscular and is composed of 4 paired muscles: the

levatorvelipalatini, palato-pharyngeus, palato-glossus, and musculus uvulae. The

length of the soft palate (measured from posterior edge of the hard palate to the base

of the free margin of the soft palate excluding the uvula), varies from 30 to 50 mm,

with a mean of 40 mm. The 3D architecture of the velar muscles has been likened to

three loops of muscle that meet in the midline. The superior loop is formed by the

levatorvelipalatini, it forms a sling attached to the base of the skull. The two inferior

loops open downward at the base of the tongue and the pharynx as the anterior and

posterior tonsillar pillars. These are formed by the palatoglossus and

palatopharyngeus, respectively. The final paired muscle, the musculus uvulae, is

intrinsic to the velum. In addition, the superior constrictor acts in coordination with
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the velar muscles to play a significant role in the valvular action of the velopharyngeal

sphincter. [10, 11, 12]

PHYSIOLOGY

Feeding can be described as the interaction between the mother or caregiver and the

baby during a meal. It changes with maturation as the

infant develops skills. Swallowing or deglutition is the complex coordinated action of

the muscles of the oral, pharyngeal, gastrointestinal, and respiratory systems.

swallowing is mechanism that transfers food and liquid from the mouth to the

stomach and clears the mouth and pharynx of secretions and regurgitated material.

During swallowing, the larynx protects the lower airways from these materials.

The anatomical structures involved during feeding and swallowing are the nose, oral

cavity, pharynx, larynx, and esophagus. Breathing is through nose, especially in

infants, for whom nasal breathing is preferential.

The oral cavity includes the lips, maxilla, mandible, cheeks, tongue, floor of mouth,

hard and soft palate and the anterior surface of the anterior tonsillar pillars. These

structures are important in the oral preparatory and oral phases of swallowing. The

pharynx consists of three parts the nasopharynx, oropharynx, and hypopharynx. The

oropharynx of infants is smaller compared with that of an adult. The larynx is a valve

between the lower respiratory system and the upper airway which also aids in

ingestion of food and liquid by preventing them from entering the lower respiratory

system and causing aspiration or respiratory tract infections. The esophagus receives

material from the hypopharynx and moves food to the stomach.

There are 4 Phases of swallowing

 Oral Preparatory Phase

 Oral phase

 Pharyngeal phase

 Esophageal phase

Oral preparatory phase
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This phase of swallowing is usually voluntary. It requires a caregiver to feed an infant

or older child when the child is unable to feed themselves. The oral preparatory phase

starts when liquid or food enters the oral cavity. In an infant, this phase involves

latching on to the nipple and expressing fluid. It also includes bolus formation but in

an infant who is nipple feeding, bolus formation is minimal, because the fluid is

deposited on the mid to posterior tongue and is swallowed quickly. The oral

preparatory phase lasts longer when food is introduced because of the manipulation

and mastication of food in the mouth. The food and liquid form a cohesive bolus

between the elevated tongue and hard palate. The soft palate is lowered during this

phase to prevent flow to the pharynx. The larynx remains open, and nasal breathing

continues until the pharyngeal swallow begins.

Oral Phase

The oral phase of swallowing starts with posterior propulsion of the bolus by the

tongue and ends with the beginning of the pharyngeal swallow. The food or liquid is

moved posteriorly by elevation and posterior movement of the tongue to make a

sequential contact with the hard and soft palate. Nasopharyngeal regurgitation is

prevented by elevation of the soft palate against the posterior pharyngeal wall which

seals the nasopharynx. This also allows to buildup pressure in the pharynx with the

most superior part of the cavity closed

Pharyngeal Phase

Pharyngeal phase starts as the bolus moves through the anterior faucial pillars. The

swallow is usually triggered when the leading edge of the bolus moves past the lower

rim of the mandible; however, this significantly varies among individuals. The soft

palate remains elevated and retracted. The lateral walls of pharynx move inward and

completely close the velopharyngeal port to prevent leakage of food and liquid into

the nasopharynx and the nose. The base of tongue retracts to the posterior pharyngeal

wall, while the lateral walls pharynx contract progressively from superior to inferior,

leading to further pressure buildup to move the bolus inferiorly. The hyoid bone and

larynx move anteriorly in infants whereas anteriorly and superiorly in older children
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and adults. This contributes to closure of laryngeal airway and opening of the upper

esophageal segment or cricopharyngeus. Larynx closes in three levels, starting with

the most inferior. The adduction true vocal folds, followed by the false or ventricular

folds. Lastly, the arytenoid cartilages tilt anteriorly toward the base of the epiglottis

and epiglottic inversion. This sequence helps for any material that enters the larynx to

be ejected during the swallowing. The airway remains closed for 1/3rd to 2/3rd of a

second during the swallow.

The upper esophageal segment is opened through a series of actions. First, the

cricopharyngeus relaxes, and the upper esophagus is opened by anterior movement of

the larynx. Also, the pressure from the bolus further widens the opening of the

sphincter. The Upper esophageal segment returns to normal tonic closure with

activation of the muscle and return of the larynx to the resting position.

Esophageal Phase

The peristaltic wave in the esophagus starts at the top and pushing the bolus

downward in a sequential fashion to the lower esophagus. The relaxation and opening

of lower esophageal sphincter allow the bolus to enter the stomach. There are two

types of esophageal peristalsis, Primary and secondary.  Primary peristaltic wave is

initiated by the swallow and is a continuation from the pharyngeal contraction of the

swallow. A secondary wave is initiated when the esophagus is distended, such as

during a reflux episode.

Feeding Difficulties in Infants with Clefts

Most of the infants with cleft lip feed with only minor or no difficulties. The size of

the cleft lip and the involvement of underlying alveolus determine whether these

infants have difficulties with feeding. Most infants with a cleft with obvious

involvement of the palate will have feeding difficulties.

Common Feeding Difficulties for Infants with Cleft Palate

1) Difficulty drawing the nipple into the mouth
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2) Difficulty creating negative pressure (suction)

3) Difficulty with expression of milk nasal regurgitation

4) Greater ingestion of air

5)Inefficiency of feeding

6) Fatigue with feeding

Because a cleft prevents development of a closed oral cavity, infants with clefts of

palate have significant difficulty in creating negative pressure needed for nipple

feeding. Infants with clefts of palate have been found to have faster sucking rates and

higher mean suck-swallow ratios. difficulty with forming a seal on the nipple and

creating negative pressure results in slower flow from a regular nipple-and bottles.1 In

addition, it is found that infants with cleft lip only generated positive pressure and

negative pressure, whereas infants with cleft lip and palate or cleft palate only created

similar positive pressure but less negative pressure. The ability to create negative and

positive pressures related directly to efficiency of feeding.

PRENATAL DIAGNOSIS OF CLEFT LIP AND PALATE

Most pregnant women in developed areas undergo prenatal diagnostic ultrasound as

part of their routine obstetric care, often receiving several ultrasound examinations

throughout their pregnancy. Because ultrasound does not use ionizing radiation, its

use during pregnancy in appropriate clinical settings is considered safe [13]

Identification of facial cleft prenatal do not require change in the patient’s obstetric

journey and do not require a special mode for delivery, there are added advantage in

identifying CL/P before birth. Psychological parents are prepared before. They will

learn about cleft before birth., to prepare themselves for the care of a child with an

anomaly if so, and inform and educate other family members as well. Another

advantage of prenatal diagnosis is that it helps careful sonographic assessment for

concomitant anomalies and for genetic counselling. Disadvantage of antenatal

diagnosis of CL/P is, might increase stress in some patients. [14]

GENETICS ASSOCIATED WITH CLEFT LIP AND PALATE
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Cleft lip and cleft palate, represent nearly half of all craniofacial defects. Usually seen

as part of syndrome, most orofacial cleft is isolated, with or without other

accompanying anomalies.

These anomalies represent 2% to 3% of infants who have congenital anomalies. The

genes and proteins that contribute to development of face are targets for genetic or

environmental insult. Nonsyndromic CL/P are multifactorial, both genes and

environmental risk will contribute to probability of occurrence.

Normal facial development requires detailed reciprocal signalling between numerous

embryonic tissues. The TGF beta and BMP, SHH, FGF, and Wnt signal transduction

pathways have been recognised as regulators for developmental processes critical to

normal orofacial development. These Crosstalk between the TGF beta signal

transduction pathway, the Shh and Wnt signalling pathways plays a pivot role in

morphogenesis, growth, and tissue differentiation during normal orofacial

development.

A variety of genetic tests will help in diagnosing an underlying syndrome in children

with cleft lip and palate; however, the most important component to diagnose is

careful history and physical examination.

A solid etiology is necessary to predict prognosis and for purposes of recurrence risk

counselling.

Cleft palate alone is more commonly one entity of a broader pattern of malformations

than cleft lip, with or without cleft palate.

Although a number of syndromes feature either type of cleft, the disorders associated

with cleft lip and palate are different from the conditions associated with cleft palate.

Midline clefts of the lip are commonly associated with significant defects in brain

development.

Associated anomalies provide clues to the cause or pathogenesis of the cleft.

Knowing the syndromes of orofacial cleft, is an essential aspect of clinical

management as well as for research study. [15, 16, 17, 18]
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Table No. 1:  Few Syndromes causing cleft Lip with or without cleft palate

Syndrome Prominent features Cause ( gene)

Van der Woude syndrome Lower lip pits Autosomal dominant

(IRF6, GRHL3)

CHARGE syndrome Ocular colobomas,

choanal atresia,

micropenis, cardiac

defects

Autosomal dominant

(CDH7

FAV/OAV spectrum Microtia, ear tags, cardiac

defect, epibulbardermoid

sporadic (unknown)

Down syndrome Flat face, small ears,

cardiac defect, single

transverse palm crease

Trisomy 21

(nondisjunction,

translocation, mosaic

Anticonvulsant embryopathy

Microcephaly, coarse

facies, cardiac defect, nail

hypoplasia

Exposure to hydantoin,

valproic acid, mysoline,

carbamazepine,

phenobarbital Diabetic

embryopathy Heart

defect, caudal

regression, ear tags

Poorly controlled

maternal diabetes

Foetal alcohol syndrome Microcephaly, short

palpebral fissures,

smooth philtrum

Alcohol exposure

22q deletion

(velocardiofacialsyndrome,

DiGeorge syndrome

Short palpebral fissures,

small ears, alar

hypoplasia, conotruncal

cardiac defect

Deletion of 22q11.2
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Deletion 4p syndrome Hypertelorism, short

philtrum, scalp defect,

ear pit

Deletion of 4p (de novo

deletion, inherited

translocation)

Table No. 2:   Few Syndromes associated with isolated cleft palate

Syndrome Prominent feature Cause (Gene)

Stickler syndrome Flat face, myopia, Pierre

Robin sequence (more than

half of cases)

Spondyloepiphyseal

dysplasia

Autosomal dominant

(COL2A1, COL11A1,

COL11A2) Autosomal

recessive (COL9A1,

COL9A2)

22q11.2 deletion

(velocardiofacial

syndrome, DiGeorge

syndrome)

Short palpebral fissures,

small ears, alar hypoplasia,

conotruncal cardiac defect

22q11.2 deletion

FAV/OAV spectrum Microtia, ear tags, cardiac

defects, epibulbardermoid,

Pierre Robin sequence

(occasionally)

Usually sporadic

(unknown)

Kabuki syndrome Large palpebral fissures,

fetal finger pads, cardiac

defects, Pierre Robin

sequence (occasional)

Autosomal dominant

(KMT2D); X-linked

(KDM6A)

Treacher Collins syndrome Microtia, zygomatic

hypoplasia, micrognathia

Robin sequence (common)

Autosomal dominant

(TCOF1, POLR1D);

autosomal recessive

(POLR1C)

Fetal alcohol Microcephaly, short

palpebral fissures, smooth

philtrum

Alcohol exposure
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Diabetic embryopathy Cardiac defects, caudal

regression, ear tags

Poorly controlled

maternal diabetes

Down syndrome Flat face, small ears,

cardiac defects, single

transverse palmar creases

Trisomy 21

(nondisjunction,

translocation, mosaic

Van der Woude syndrome Lower lip pits Autosomal dominant

(IRF6,GRHL3)

Feeding and swallowing in normal children vs children born with cleft lip and

palate

In infants, the oral preparatory phase mainly involves latching and suckling on a

nipple, either from the mother’s breast or from a bottle. The rooting reflex is elicited

with a touch to the face. The infant opens his or her mouth and turns toward the

stimulus (in this case, the nipple). During breast-feeding, the nipple is drawn in with

movements of the lips, jaw, tongue.

For bottle-feeding, the feeder places the nipple in the infant’s mouth. Seal on the

nipple is achieved with the upper lip on the top and the tongue and jaw on the bottom

of the nipple.

Suckling involves the tongue moving anteriorly as the jaw moves downward. The

tongue then moves posteriorly, creating negative pressure, and the jaw closure

movement creates positive-pressure compression.

This pattern persists till 4 to 6 months of age, then transitions into a suck pattern

occurs.

In a suck pattern, the lips and jaw are more firmly approximated around the nipple.

The jaw is held stable, and the tongue moves rhythmically up and down to compress

the nipple to attain positive pressure.

stripping movement creates negative pressure as the tongue lowers to draw fluid from

nipple.
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Spoon Feeding:

In this stage, infants should have attained head and neck posture control and sitting

with support. In the initial spoon feeding, the early suckle pattern is seen, with the

tongue moving anteriorly and posteriorly. This contributes to loss of food from

mouth. Drawing up of lower lip to clear the spoon begins as early as 6 months of

age.4 Around 9 months, more up-and-down tongue movements occur, as does a

reduction in anterior loss of food. [19, 20, 21]

Cup Drinking:

Infants learn to drink from different cups, including spouted cups and regular open

cups. The skills for cup drinking develop from skills for nipple feeding. Initially, the

tongue moves forward into the cup or against the rim of the cup.4 Biting on the cup to

stabilize the jaw occurs by 24 months. [22]

A mature cup drinking pattern includes the jaw held stable with the tongue inside the

mouth or against the rim of the cup. [22, 21]

Biting and Chewing:

Eating solids is a complex task and the skills for eating solids develop over many

years. Biting is taking a piece from a larger portion of food with the teeth. Biting is a

separate skill from chewing. The mandible is directed vertically in the midline toward

the internal incisor approximation. The jaw closes on the food to cut the food with

teeth. Initially children move the food up or down to assist the breaking of food. [21]

Chewing should be initiated once biting is completed. During chewing, the oral

structures need to move more independently from each other, but with coordination.

Chewing is a lateralized task, oriented around the lateral alveolar ridges and molars.

The buccal musculature helps to keep the food from entering from lateral sulci.

Efficiency of chewing starts increasing from 6 months and goes beyond 8 years of

age, with the greatest changes occurring in the 6- to 12-month age range.
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Jaw movements are vertical at the outset, then become more transverse or rotary.

Efficiency improves with decreased chewing time and decreased number of chews per

bite over the next several years.

A progression of skills to move the food laterally has been noted and they are as

follows.  Head tilt, rolling of food, moving food slowly, then moving food smoothly

and efficiently. Side preference can change across age groups.

Maturation of chewing is not dependent on eruption of molar teeth. Presence of

molars likely affects the efficiency of chewing, but for chewing to start developing

teeth are not necessary. Eruption of secondary teeth also plays a role in improving

chewing efficiency between 5 and 8 years of age. Lateral movement of the tongue is

very important in chewing. [23]

Assessment and Management of Children with Cleft Lip and Palate

Paediatricians are an essential part of the cleft team care as the cleft lip and or palate

can cause difficulties in feeding the child which can hammper the growth and

development.

Key Aspects in the Management of Children with Cleft Lip/Palate

Prenatal visit

To establish a rapport with the family and refer to a cleft lip/palate team is most

important and basic duty.

To discuss the possibility of a syndrome and other abnormalities.  To discuss genetic

counselling.

To identify risk factors for postnatal complications

To discuss concerns and feelings

To educate about clefts of the lip and palate.

To give feeding instructions and provide special bottles and nipples

To provide contact information and give a follow-up plan.
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Initial new-born visit (birth-1 month)

Provide instructions about feeding and monitoring growth

Assessment of respiratory system

Evaluate and examine for associated anomalies, and recommend genetic counselling

referral

To start presurgical orthopaedics, if indicated

To Educate and reassure the caretakers

To do a hearing evaluation (OAE or BAER)

To make a short- and long-term plan

Early infancy (1-4 months)

To Monitor growth and feeding

To prepare for repair of cleft lip

To Assess Eustachian tube function and hearing

To Continue presurgical orthopaedics, if indicated

*Transition to toddlerhood (5-15 months) *

To Monitor growth and feeding

To prepare for palate repair

To Assess respiratory system

To monitor ear health and hearing (consider myringotomy tubes)

To educate parents about the importance of good oral hygiene

*Speech and language (16-24 months) *

Assess functions of Eustachian tube and hearing

Assess development of speech and language

Monitor socialization, fine and gross motor development, and learning

*Preschool period (2-5 years) *
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Evaluate speech and language

To manage velopharyngeal insufficiency

Assess hearing and ear health

To consider revision of lip and nose before the child starts school.

To address psychosocial concerns during preschool and kindergarten

To optimise development services, in and out of school

Orthodontic years (6-12 years)

Evaluate speech and language

To manage velopharyngeal insufficiency

Assess function of Eustachian tube and hearing

Consider orthodontics and to determine optimal time for alveolar bone grafting

To make sure they get appropriate educational support in school

To Assess symptoms of OSA (obstructive sleep apnea)

To start redirecting the interview from the caretaker/parents to the child. [24]

HEARING ASSESMENT

Otologic disease associated with cleft palate is due to abnormalities with the

Eustachian tube (ET).

ET is a connection between the middle ear and the nasopharynx. It has three main

functions one to ventilate, second to protect (from nasopharyngeal secretions), and

third to drain the middle-ear cavity. The tensor velipalatini muscle is made of two

muscle bundles that attach to the cartilaginous portion of the Eustachian Tube and

wrap around the hamulus in the form of a tendon. They then go on to insert on the

palatine bone as the palatine tensor aponeurosis. The muscle is primarily responsible

for tube dilation and therefore adequate middle-ear ventilation. [25]
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Figure No. 5: Association of the tensor velipalatini muscle and Eutachian tube

Failure of the ET opening mechanism has been identified as the primary cause of

dysfunction

The underlying problem in patients with a cleft appears to be constriction of the ET

during swallowing. As the patient swallows, ET constriction impairs pressure

regulation function, resulting in relatively asymptomatic middle-ear effusions in

infants with an unrepaired cleft. This form of otitis media is most commonly found in

cleft patients, unlike the recurrent acute condition that often occurs in children

without a cleft. Forced-response function testing has revealed that the ET of patients

with a cleft has an elevated resistant. [26, 27]
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Audiologic assessment

Advances in the early detection of hearing loss have led to new-born hearing

screening being part of the routine care of new-borns allowing for extremely early

identification of hearing loss that was not previously possible.

The literature is rich with studies showing an association between otitis media with

effusion (OME) and hearing loss. OME has been found to be almost universal in

infants with cleft palate. [28]

The primary reason for the high prevalence of OME in children with palatal cleating

is Eustachian tube dysfunction, which may or may not be resolved following palatal

repair. [29] The main consequence of OME in the general population is mild to

moderate conductive hearing loss. [30]

These tests are both objective measures and are often automated for screening. The

recommendation is to fist screen with OAEs, followed by ABR if the child fails the

OAEs. The exception to this recommendation is for children in the neonatal intensive

care nursery, who may be neurologically compromised. For these children, an ABR

(with or without OAEs) is the test of choice. [31]



52

Figure No. 6: Hearing Test

Antunes et al29 evaluated infants with cleft alates from 1 to 11 weeks of age using

transient (click) evoked OAEs. Of 21 infants (42 ears) evaluated, 24 ears had

emissions present. Eighteen ears (9 children) either had absent emissions (12 ears) or

could not be tested because of high noise (6 ears). All nine children with absent

emissions were seen for follow-up testing using OAEs and ABRs. At follow-up, three

children had emissions present and normal ABRs, four children had no emissions and

normal ABRs, and two children had absent emission and sensorineural hearing loss.

The authors concluded that it would be more appropriate to use ABR as a screening

measure for children with palatal clefts. Szabo et al30 conducted a retrospective

review of patients with cleft alate and found that 82% of patients passed the new-born

hearing screening. They concluded that most infants do not have middle ear fluid at

birth; however, almost all patients (84 of 86) developed fluid and conductive hearing

loss and matched their criteria for tympanostomy tube insertion. They provided no

information about the screening method used..Children with palatal clefting are often

expected to be more likely to fail their newborn screening (because of the higher

prevalence of middle ear involvement and sensorineural hearing loss), but little

evidence supports this. Regardless of the outcome of newborn hearing screening,

diligent follow-up of all infants with cleft palate is indicated because of the high

prevalence of middle ear pathology in this population

Otoacoustic Emission Test

A test that has helped propel new-born hearing screening into the standard of care for

all new-borns is the OAE. OAEs are sounds that originate from physiologic activity

inside the cochlea and can be recorded in the ear canal. The literature is rich with

evidence that this activity is associated with normal to near-normal hearing processes.

The sensory or outer hair cells within the organ of Corti are believed to be responsible

for the generation of OAEs, specifically activity related to the electromotility of the

outer hair cells. [32] Thus the OAEs give us the ability to evaluate the functioning of
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the cochlea and middle ear. The sounds created in the cochlea are passed through the

middle ear via the ossicular chain and eardrum (that is, the middle ear bones that are

linked together and coupled to the eardrum). These sounds are then recorded by

placing a microphone in the ear canal. Consequently, healthy middle ears that can

transmit sound to and from the cochlea effectively are essential to being able to record

the OAEs. Prediction of hearing levels is not possible by measuring OAE. The

absence of OAE can be associated with mild to moderate hearing loss and greater, and

their presence does not ensure normal hearing.

Auditory Brainstem Response

ABR can be used both for identification and assessment of hearing and can provide

accurate estimates of threshold sensitivity. [33] With good recording conditions and

frequency-specific stimuli, the ABR can provide reliable estimates of sensitivity

across the frequency range of hearing. [34] Using the ABR in infants as young as

new-borns, reliable estimates of pure tone thresholds or hearing levels have been

shown for both air and bone conduction stimulation. [35, 36]

Early and continual monitoring of hearing in children is important, especially for

those with clefts because of the higher prevalence of both sensorineural and

conductive hearing loss. This monitoring can and should be initiated early in life and

continue throughout childhood or until middle ear problems resolve. The management

of children with cleft palate who have either transient or permanent hearing loss is a

challenge because of the higher prevalence of OME and drainage from the ears.

Syndrome association:

A syndrome is when a group of different symptoms occur together.

Cleft lip and/or palate are listed as symptoms of over 400 various conditions and

syndromes, although some are extremely rare. This means the cleft itself is caused by

the condition or syndrome. When figuring out how likely a person with one of these is

to pass on their cleft, you have to look at how likely they are to pass on the condition

or syndrome first.
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It is estimated that around 15-30% of people born with a cleft are affected by one of

these conditions or syndromes. Having a cleft alone does not mean that an individual

has one of these conditions. Most people born with a cleft are ‘non-syndromic’ or

‘asyndromic’, meaning it isn’t linked to any wider issues.

Most of these syndromes and conditions affect people to different degrees. Some

people do not even realise they have issues other than their cleft. Some conditions

which involve a cleft, such as Pierre Robin Sequence, can make early months a

struggle but otherwise do not have to impact a child’s life very much. Other rare

syndromes, such as Edwards Syndrome or Patau Syndrome, are much more serious,

but these are routinely tested for during pregnancy. [37]

When the anomalies are aetiologically related and due to a single gene, the

constellation of associated anomalies constitutes a monogenic syndrome. A review by

Gorlin described 72 monogenic syndromes involving Oral clefts (OCs). A follow-up

report by Cohen[38]identified 154 monogenic syndromes and, more recently, 487

were identified in the 2001 version of the London Dysmorphology database (Winter

and Baraitser, 2001).[39]Monogenic syndromes include Van der Woude with most of

these cases linked to Chromosome 1q32-q41 and Treacher Collins (an autosomal

dominant) syndrome.

These syndromes involve a clinically significant structural and/or numerical

chromosomal abnormality. The deletion of Chromosome 22q11.2, for example,

causes the Velocardiofacial syndrome (Shprintzen syndrome-Cleft palate, cardiac

anomalies, typical facies, and learning disabilities). Trisomies 13 and 18, and the 4p-

are other chromosomal abnormalities leading to different syndromes often found with

oral clefts.[40]

Sequence

When the associated anomalies are due to a single known or presumed structural

defect, they are termed sequence. The most common sequence observed with oral

clefts is the Pierre Robin sequence, which is characterized by mandibular deficiency,

cleft palate, and upper airway obstruction. It was named Pierre Robin syndrome,

anomalad or complex, but since it is regarded as a series of events during embryology

like micrognathic jaw leading to cleft palate, it is now known as a sequence.[41]
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Association

The non-random occurrence of several morphologic defects not identified as a

syndrome or a sequence is an association. Oral clefts are frequently associated with

congenital heart defects. The cause of these associations is unknown. This category is

also called “multiple congenital anomaly”.[42]

However, as the genes that cause oral clefts are identified, a number of sequences and

associations will be reclassified as monogenic syndromes.

Socioeconomic status- most commonly seen in lower socio group

Research during the past decade shows that social class or socioeconomic status

(SES) is related to satisfaction and stability in romantic unions, the quality of parent-

child relationships, and a range of developmental outcomes for adults and children.

This review focuses on evidence regarding potential mechanisms proposed to account

for these associations. Research findings reported during the past decade demonstrate

support for an interactionist model of the relationship between SES and family life,

which incorporates assumptions from both the social causation and social

selection perspectives.

considering the economic changes families have experienced during the period from

2000 to the present. Unfortunately, this review demonstrates that many of today’s

families face significant financial problems as a result of the current crisis in the

economy. Following our discussion of economic conditions, we turn our attention to

evidence for the association between socioeconomic status (SES) and (1) satisfaction

and stability in adult romantic relationships, (2) the quality of parent-child

relationships, and (3) the personal adjustment of adults and children. To guide our

efforts we used these and related keywords in our search for information through

Sociological Abstracts, PsycINFO and direct inspection of major family and

developmental journals such as Journal of Marriage and Family. From our review of

research and theory during the past decade, we conclude that the relationship between

SES and the quality of family life is less simple than once assumed. Although we find

support for the notion that a family’s socioeconomic position affects the life course

development and interrelationships of family members, we also find evidence that

individual differences appearing during childhood and adolescence help shape
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economic and educational achievements and also competence as a parent and

romantic partner during the adult years. We conclude this review by considering the

implications of these observations for the development of theory and research during

the next decade.

Kuppuswamy  scale:

The socioeconomic status (SES) is one of the important factors affecting the health

condition of an individual or a family. The economic and social position relatively is

being determined by various variables that are responsible for income, education,

occupation, family effluence, physical assets, social position, social participation,

caste, political influence, and muscle power and can be measured by SES. Several

scales have been proposed and reported to evaluate the socioeconomic classes of

families in specific circumstances, such as in urban or rural setting: Rahudkar scale

1960, Jalota scale 1970, UdaiPareekh scale 1964, Kuppuswamy scale 1976,

Shrivastava scale 1978, Kulshrestha scale 1972, and Bharadwaj scale 2001. Economic

status is also considered a determinant of SES and presents a source of security

providing a measure of a household's capability to fight emergencies, absorb

economic shocks, or provide the means to live comfortably. Wealth can be influenced

by intergenerational transitions as well as accumulation of income, savings, and

immovable property.[43]

The SES is an important factor influencing health, nutritional status, mortality, and

morbidity of a population. SES also influences the acceptability, affordability,

accessibility, and actual on ground utilization of various available health facilities.[44]

SES refers to an individual's position within a hierarchical social structure, which is

one of the important factors influencing health status. In primary care settings,

examinations of socioeconomic scales often reveal inequities in access to health care.

It also reveals a pattern to the health problems existing in a specific population with

respect to their socioeconomic class. The two key areas that the SES helps to address

are:First, a disease pattern with low socioeconomic population presents more

commonly with communicable diseases and nutritional deficiency while as the high

SES shows more of obesity and non-communicable diseases; second, the access to

health care with high SES shows a better access. Thus, the SES helps in

understanding the pattern of patients attending the primary care setting.
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Composite scales are generally used to measure the SES, which has a combination of

social and economic variables. Currently, we do not have a tool to directly measure

the social status of an individual; therefore, an attempt has been made time to time by

many researchers and social scientists in the past to devise a composite index to

measure it. However, swift social transformation and rapid-growing economy have

rendered these scales ineffective in measuring the SES at present. Hence, considering

the current boom in inflative factors, they have been revised.[45] The socioeconomic

scales which consider income as the basis for its calculation need to be updated with

the changes in All India Consumer Price Index regularly.

Different scales have been evolved to measure the socio-economic status in the rural

and urban sector respectively. For example, scales developed by Kuppuswamy (10)

and Varma (10) are for urban families, while those by Lewis and Dhillon (12) and

Pareekh and Trivedi (14) are for rural families and that by Radhukar (15) is for farm

families. In fact these multifarious scales had been evolved on account of the different

purposes of their study and the glaring differences in the relative importance of these

variables in the different types of families. This differential scaling technique is

admittedly quite useful in micro studies; however, their justification is not of much

operational significance. With the help of these different scales, a comparative study

of the socio-economic status of the rural as well as the urban families may not

possibly be carried out. [46]

Modified Kuppuswamy’s SES Scale:

This scale was devised by Kuppuswamy and is the most widely used scale for

determining the socio-economic status of an individual or a family in urban areas.

[47]Initially the scale was formulated for determining SES of an individual but later

on, it was modified to determine SES of a family rather than an individual. [48] The

scale was initially developed by Kuppuswamy in the year 1976 including index

parameters like education, occupation, and total income which was further modified

in later years to include head of families educational status, occupational status and

overall aggregate income of the whole family, pooled from all sources. [49]
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The Kuppuswamy SES has included 3 parameters and each parameter is further

classified into subgroups and scores have been allotted to each subgroup which have

been defined later in this paper. The total score of Kuppuswamy SES ranges from 3-

29 and it classifies families into 5 groups, “upper class, upper middle class, lower

middle class, upper lower and lower socio-economic class.” The scale has been

revised interminable over the past years because the parameter of overall income of

the family from all the sources scale loses its pertinence following the devaluation in

the worth of Indian rupee while the occupation of the head of family andeducation of

the head of the family remains the same with time.

In order to carry out and perform the regular revision of the scale, the income scale in

the Kuppuswamy SES is revised, “as per changes in the consumer price index (CPI)

for industrial workers as projected by the central ministry of statistics and programme

implementation on their website.” [50]Available from: http://www.mospi.gov.in/ The

values of the CPI are “explicated in reference to a base year”. As per the Labour

Bureau, Government of India, “the current base year to be taken into account is

2012.” [51]An update of Kuppuswamy SES 2018 has used the latest base year for

calculation purposes and has effectively determined correct income slabs. [52] Here in

this paper, we will use 2012 base year for calculating the income level of families to

determine their socioeconomic status.

Feeding challenges predominant in them:

In a child with cleft lip and/or palate, nutrition is the first priority as for any other

child. These children have specific physical limitations. To fulfill their nutritional

requirement, these children need modifications in order to thrive and grow. Failure to

adjust to these needs could place the children into a potential life-threatening

situation. One of the immediate problems to be addressed in a newborn with cleft

lip/palate is difficulty in feeding. Nasal regurgitation and choking are common

because of inability of the palate to separate the nasal and oral cavities. [53]

The infant born with a cleft has similar nutritional requirements as other infants born

without a cleft, as long as no other systemic issues are involved. [54, 55] The main
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priority during the first few months of life for all infants is to ensure adequate

nutrition. [56] Feeding difficulties often experienced by infants with clefts that

increase the problems with providing adequate nutritional intake include nasal

regurgitation, poor suction, excessive air intake, frequent burping, and prolonged

feeding times. [55] The placement of feeding type of appliance is intended to facilitate

the infant’s ability to create sufficient negative pressure that would allow adequate

sucking and decrease the amount of fluid that flows back out through the nasal cavity

rather than being swal-lowed. [57]To overcome feeding problem, various feeding

methods have been recommended and some others have advocated specific feeder for

use in some or all clefting conditions. [58] Many studies have reported enhanced

feeding with plate in shorter feeding time. [58]The major advantage of the feeding

plate is to enhance the child’s ability to obtain nourishment during early stage.

[59] The main drawback of these feeding plates is the repeated requirement of

fabrication of new ones because of growth and maintenance of good oral hygiene.

[58]
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MATERIAL AND METHODS:

Does the study requires any intervention or investigations to be conducted on patients
or other humans or animals?
 NO

8.4Hasethicalclearancebeenobtainedfromethicalcommitteeofyourinstitutionincaseof ?

 YES .

Study design:

The proposed study is a hospital based prospective observational study centered in

SDM College of Medical Sciences & Hospital, Dharwad during the period from

October 2019 to January 2021.

Source of data:

Patients attending to the Department of Paediatrics in SDM College of medical

Sciences & Hospital, Dharwad and patients attending OPD at craniofacial department,

who are diagnosed with cleft lip and palate will be including in the list.

Method of Collection of Data:

Study Design: PROSPECTIVE STUDY

Sample size:

In consultation with craniofacial department, the sample size was determined on the

basis of the previous year's case load and the sample size was 50.

The research included 50 patients diagnosed with cleft lip and cleft palate or both cleft

lip and cleft palate together in craniofacial department section.

Inclusion Criteria:

   Children in age group of New-born to 10 years
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   Cleft lip alone

   Cleft palate alone

   Both cleft lip and palate together.

Exclusion criteria:

   Children more than 10 years

   Post-operative cases of cleft lip and palate.

Timeframe:

The research was performed for a total of Three year during the period from October

2019 to January 2021 .

Method:

After receiving approval from the Board and taking written informed consent, 50

patients were diagnosed with CL and CLP or both. At the time of investigation,

baseline demographic data (height/length, weight, mid arm circumference, general

physical examination, hearing assessment (ENT examination), OAE screening was

examined.

Children born with cleft palate need health care from a wide range of professions.

Feeding, speech, dentition and hearing can be affected, and the interventions should

be supported by a strongly evidence-based knowledge. If hearing impairment caused

by otitis media is a risk factor for delayed speech and language development and later

problem with academic achievement in children with cleft palate, has been discussed

but not yet clarified. (Eshghi et al., 2019; Schonweiler et al., 1999; Shaffer et al.,

2017). However, extended knowledge on hearing loss related to otitis media with

effusion (OME) in children with cleft palate is needed before its relationship with

speech and language development can be further explored.

The record keeping for the cases involved prior consent and approval. Each patient

inducted in the study was subjected to the following investigations, all of which were

non-invasive type.
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1. Evaluation of the patient using the specially-designed performa developed during

the pre-pilot phase of the project. The said performa evaluated the following aspects

of cleft care: a. General details: the personal details like the patient’s name and

address, contact details b. Socio-demographic profile c. Evaluation of the risk factors

associated with etiology of cleft. d. Evaluation of dental status of cleft patients and

their orthodontic treatment profile e. Evaluation of primary and secondary cleft

deformity f. Assessment of hearing and speech evaluation .

ENT evaluation was done by an otolaryngologist. The evaluation is consisted of:

a. Assessment of tonsils: The tonsils were evaluated clinically and were classified into

4 grades, based on Neiminen study, 2002 titled ‘Snoring and Obstructive Sleep Apnea

in young children’ Grade I tonsils within tonsillar fossa, Grade II tonsils not reaching

the mid line between anterior faucial pillar and uvula, Grade III tonsils medially from

the midline and Grade IV tonsils with in maximally 4 millimeters in between.

b. Status of tympanic membrane: Its evaluation was done by an ENT surgeon using an

Otoscope. In each patient, both ears were examined irrespective of the side or type of

cleft. The tympanic membranes were classified as normal, retracted or perforated.

c. Assessment of hearing ability: This evaluation was only done in ears with an intact

tympanic membrane. The assessment was done in both ears using Otoacoustic

emission. The cases were classified according to the presence or absence of hearing

loss.
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RESULTS

Table No. 3 : Age distribution of study participants. (n=50)

Age category (months) Frequency Percentage

1-12 10 20

13-36 24 48

>36 16 32

Total 50 100

Majority 24 (48%) of the participants in our study were toddlers. The mean age of the

participants was 28.44±13.6. The participant with minimum age was 2 months and

maximum was 48 months.

Figure: Age distribution of study participants. (in months)
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Table No. 4 : Gender distribution of study participants.

Gender Frequency Percentage

Male 18 36

Female 32 64

Total 50 100

Majority 32 (64%) of the participants were females. Male to female ratio was 1:1.7.

Figure: Gender distribution of study participants.
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Table No. 5 : Distribution of study participants with respect to Religion.

Religion Frequency Percentage

Hindu 23 46

Muslim 27 54

Total 50 100

Majority 27 (54%) of the participants belonged to Muslim religion.

Table No. 6 : Qualification of Head of the family of the study participants.

Qualification Frequency Percentage

Primary school 08 16

Middle school 25 50

High school 17 34

Total 50 100

When asked about qualification of head of the family, half of them had completed

their middle schooling.
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Table No. 7 : Occupation of Head of the family of the study participants

Occupation Frequency Percentage

Unskilled worker 03 06

Semiskilled worker 34 68

Skilled worker 12 24

clerical 01 02

Table No. 8: Distribution based on socio-economic status.

SES Frequency Percentage

Upper lower 49 98

Lower middle 01 02

Upper middle 00 00

Total 50 100

SES was assessed based on Modified Kuppuswamy classification. According to

which 98% of them belonged to upper lower class.
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Table No. 9 : Distribution based on family support and disputes.

Family issues Frequency Percentage

Family support* 48 96

Family disputes^ 19 38

*family support: grand parents or other family members supporting the mother while

feeding and treatment.

^Family disputes: Separation of parents due to clefting in children.

Table No. 10 : Distribution of children based on consanguineous marriage of their

parents.

Consanguinity Frequency Percentage

Consanguineous marriage 33 66

Non consanguineous

marriage

17 34

Total 50 100

Table No. 11 : Antenatal parameters of the study participants.

Antenatal parameter Frequency Percentage

Parity

1

2

3

7

24

19

14

48

38

Teratogen Exposure

Yes

No

1

49

2

98
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Literacy of the mother

Literate

Illiterate

49

01

98

02

One mother was exposed to valproate during pregnancy. All mothers had regular

ANC checkups. No mother developed fever during antenatal period.

Table No. 12 : Past history of study participants.

Previous history Frequency Percentage

Previous diarrheal

disease

No

Yes

33

17

14

48

Previous respiratory

infections

No

Yes

03

47

06

94

Previous admissions

No

Yes

49

01

98

02

One child with combined oral cleft and palate had Congenital heart disease (CHD)

which was associated with pierre robin syndrome. Another child with similar

orofacial cleft had associated CHD. All children had normal developmental milestone.
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Table No. 13: Distribution of symptoms associated with orofacial clefts

Symptoms Frequency Percentage

Asymptomatic 22 44

URTI 15 30

Nasal regurgitation 08 16

Acute gastro enteritis 05 10

Around half of the children had no symptoms, of which majority of them were cleft

lip children. 8 (16%) of the children had nasal regurgitation which was commonly

seen in cleft palate. 4% of the mothers reported that they were facing issues like social

stigma due to oro-facial clefting.

Table No. 14: Distribution of orofacial clefts with respect to gender.

Oro facial clefts

TotalCleft lip Cleft palate Both

Gender female Count 30 2 0 32

% 75.0% 25.0% 0.0% 64.0%

male Count 10 6 2 18

%
25.0% 75.0% 100.0% 36.0%

Total Count 40 8 2 50

%
100.0% 100.0% 100.0% 100.0%

Around half of the children had no symptoms, of which majority of them were cleft

lip children. 8 (16%) of the children had nasal regurgitation which was commonly
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seen in cleft palate. 4% of the mothers reported that they were facing issues like social

stigma due to oro-facial clefting.

.

Table No. 15: Distribution of height of participants while entering the study.

Height Frequency Percentage

Median to -1 SD 13 26

-1 SD to -2 SD 31 62

-2 SD to -3 SD 06 12

Total 50 100

Anthropometric measurement like height was measured for all the participants at

beginning of the study. They were followed up for 6 months and reassessed.  Majority

of them had height between -1 and -2 standard deviation. 12% of them were between -

2 to -3 standard deviation.

The observed mean height of the study participants while entering the study was

82.75±12.68. Minimum height was 56cm and maximum was 100cms.

Whereas the expected mean height of the study participants was 87.73±13.09. There

was a difference of 5.08 cms between observed and expected mean height of the study

participants.
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Figure: Distribution of height of participants at beginning of the study

Table No. 16 : Distribution of height of participants while entering the study with

respect to age.

Height/length

Total
median to -

1 minus 1 to -2 minus 2 to -3

Age <12m Count 0 7 3 10

% within Age category 0.0% 70.0% 30.0% 100.0%

13-
36m

Count 8 16 0 24

% within Age category 33.3% 66.7% 0.0% 100.0%

>36m Count 5 8 3 16

% within Age category 31.3% 50.0% 18.8% 100.0%

Total Count 13 31 6 50

% within Age category 26.0% 62.0% 12.0% 100.0%

The median height among infants were 58.25cms. The median height among toddlers

was 86cm and the median height among children more than 36 months was 94.5cms.

30% and 18.8% of the infants and children above 3 years had less length and

belonged to -2SD to -3SD.
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Table No. 17: Distribution of height of participants at 6 months follow up.

Height Frequency Percentage

Median to -1 SD 33 73.3

-1 SD to -2 SD 06 13.3

-2 SD to -3 SD 03 6.6

<-3 SD 03 6.6

Total 45 100

Among 50 participants 45 were followed up for 6 months. The observed mean height

of the study participants at 6months of follow up was 90.03±17.3. Minimum height

was 86cm and maximum was 105cms.

Whereas the expected mean height of the study participants was 95.17±9.28. There

was a difference of 5.14 cms between observed and expected mean height of the study

participants.

Table No. 18: Comparing height at beginning and at end of 6 months (n=40).

Height Beginning of the study At 6 months

Frequency Percentage Frequency Percentage

Median to -1

SD

13 28.8 33 73.3

-1 SD to -2

SD

28 62.2 06 13.3

-2 SD to -3

SD

04 8.8 03 6.6

<-3SD 00 00 03 6.6
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Total 45 100 45 100

This table shows comparison of height among only those study participants who were

followed up for 6 months. 4 (8.8%) of children were between -2 to -3 SD.  After 6

months we found 3(6.6%) were in this category and another 6.6% of children had less

than -3 SD.

Figure: Comparing height at beginning and at end of 6 months (n=45).
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Total Count 40 8 2 50

% 100.0% 100.0% 100.0% 100.0%

Chi square: 18.93         p value: 0.001

Majority 24 (60%) and 7 (87.5%) of the children with cleft lip and cleft palate were

between -1 to -2 standard deviation respectively. However, we could not confirm it

statistically due to insufficient sample size.

Table No. 20 : Distribution of weight of participants while entering the study.

Weight Frequency Percentage

Median to -1 SD 11 22

-1 SD to -2 SD 26 52

-2 SD to -3 SD 5 10

< -3 SD 8 16

Total 50 100

Majority 26 (52%) of the children were between -1 SD to -2 SD.

The observed mean weight of the study participants while entering the study was

10.13±3.14. Minimum weight was 3.5 kg and maximum was13.5 kg.

Whereas the expected mean weight of the study participants was 12.29± 3.04. There

was a difference of 2.16 kg between observed and expected mean weight of the study

participants.
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Figure: Distribution of weight of participants at beginning of the study. (n=50)

Table No. 21 : Distribution of weight of participants while entering the study with

respect to age.

weight

Total< minus 3 sd m to -1sd minus 1 to 2 minus 2 to 3

Age <12m Count 8 0 1 1 10

% within Age category 80.0% 0.0% 10.0% 10.0% 100.0%

13-36m Count 0 9 13 2 24

% within Age category 0.0% 37.5% 54.2% 8.3% 100.0%

>36m Count 0 2 12 2 16

% within Age category 0.0% 12.5% 75.0% 12.5% 100.0%

Total Count 8 11 26 5 50

% within Age category 16.0% 22.0% 52.0% 10.0% 100.0%

The median weight among infants was 4kg. The median weight among toddlers was

10.75kg and the median weight among children above 36 months was 13kg. 80% of

the infants had weight less than -3SD.
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The median weight among infants was 4kg. The median weight among toddlers was

10.75kg and the median weight among children above 36 months was 13kg. 80% of

the infants had weight less than -3SD.
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Table No. 22: Distribution of weight of participants at 6months of follow up.

Weight Frequency Percentage

Median to -1 SD 08 17.7

-1 SD to -2 SD 29 64.4

-2 SD to -3 SD 03 6.6

<-3SD 05 11.1

Total 45 100

Among 50 participants 45 were followed up for 6 months. The observed mean weight

of the study participants at 6 months of follow up was 11.9 ±2.03. Minimum weight

was 5.8 kg and maximum was 14.5 kg.

Whereas the expected mean weight of the study participants was 14.06 ± 2.15. There

was a difference of 2.16 kg between observed and expected mean weight of the study

participants.

Table No. 23 : Distribution of weight of participants at 6months of follow up with

respect to age.

Weight after 6m of follow up

Total< minus 3 sd m to -1sd minus 1 to 2 minus 2 to 3

Age <12m Count 5 0 0 0 05

% within Age category 100.0% 0.0% 0.0% 0.0% 100.0%

13-36m Count 0 5 18 1 24

% within Age category 0.0% 20.8% 75% 4.1% 100.0%

>36m Count 0 3 11 2 16

% within Age category 0.0% 18.7% 68.7% 12.5% 100.0%

Total Count 5 8 29 3 45

% within Age category 11.1% 17.7% 64.4% 6.6% 100.0%
The median weight among infants was 6kg, there was an difference of 2kg after

6months of follow up. The median weight among toddlers was 12kg which accounts



77

to increase of 1.25kg in 6 months of follow up and the median weight among children

above 36 months was 14kg which accounts to increase of 1kg in 6 months of follow

up .  5 infants were lost to follow up. 100% of those infants which were followed up

had severe underweight after 6m of follow up.

Table No. 24: Comparing weight at beginning and after 6 months of follow up.

(n=45)

Weight Beginning of the study At 6 months

Frequency Percentage Frequency Percentage

Median to -1

SD

11 24.4 08 17.7

-1 SD to -2

SD

25 55.5 29 64.4

-2 SD to -3

SD

04 8.8 03 6.6

<-3SD 05 11.1 05 11.1

Total 45 100 45 100

8.8% of the participants were between -2SD to -3 SD at the beginning of the study.

After 6 months we found 6.6% in this category. Whereas 5 infants remained under <-

3SD category.

Figure: Comparing weight at beginning and after 6 months of follow up. (n=45)
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Table No. 25: Association of orofacial clefts with weight. (n=50)

Orofacial clefts

TotalCleft lip
Cleft
palate Both

Weight <-3 SD Count 0 6 2 8

% 0.0% 75.0% 100.0% 16.0%

Median to -
1SD

Count 11 0 0 11

% 27.5% 0.0% 0.0% 22.0%

-1SD to -2SD Count 25 1 0 26

% 62.5% 12.5% 0.0% 52.0%

-2SD to -3SD Count 4 1 0 5

% 10.0% 12.5% 0.0% 10.0%

Total Count 40 8 2 50

% 100.0% 100.0% 100.0% 100.0%

Chi square: 39.9    p value: <0.01
Majority 25 (62.5%) of the study participants with cleft lip were between -1 SD to -2

SD. Among children with cleft palate we found tat 75% of children were below -3

SD. The children with both cleft lip and palate also had severe wasting. But we

couldn’t prove statistical association due to insufficient sample size.
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Table No. 26 : Distribution of Head circumference (at the time of study) (n=50)

Head circumference Frequency Percentage

Median to -1 SD 17 34

-1 SD to -2 SD 33 66

Total 50 100

The mean Head circumference of participants at the time of entering study was

44.26±2.55 cms.

Figure: Distribution of Head circumference (at the time of study) (n=50)

Table No. 27 : Distribution of Head circumference (at the time of study) with respect

to age (n=50)

Head circumference

Totalmedian to -1 minus 1 to 2

Age <12m Count 4 6 10

% within Age category 40.0% 60.0% 100.0%

13-36m Count 9 15 24

% within Age category 37.5% 62.5% 100.0%
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>36m Count 4 12 16

% within Age category 25.0% 75.0% 100.0%

Total Count 17 33 50

% within Age category 34.0% 66.0% 100.0%

The median head circumference among infants was 39cms. The median head

circumference among toddlers was 45.25cms and the median head circumference

among children above 36m was 45cms.

Table No. 28: Distribution of Head circumference (at 6 months of follow up) (n=45)

Head circumference Frequency Percentage

Median to -1 SD 13 28.8

-1 SD to -2 SD 32 71.1

Total 45 100

The mean Head circumference of participants at the time of 6 months of follow up

was 46.04 ± 1.49 cms.

Table No. 29: Distribution of Head circumference (at 6 months of follow up) with

respect to age (n=45)

Head circumference at 6m

followup

Totalmedian to -1 minus 1 to 2

Age <12m Count 0 05 05

% within Age category 0.0% 100.0% 100.0%

13-36m Count 9 15 24

% within Age category 37.5% 62.5% 100.0%

>36m Count 4 12 16

% within Age category 25.0% 75.0% 100.0%

Total Count 17 33 45

% within Age category 37.7% 73.3% 100.0%
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The median head circumference among infants was 42cms which accounts to increase

in 3cms after 6m of follow up. The median head circumference among toddlers was

46.5cms which accounts to increase in 1.25cms after 6m of follow up and the median

head circumference among children above 36m was 46cms which accounts to

increase in 1cm after 6m of follow up .

Table No. 30: Association of orofacial cleft with head circumference.

Orofacial clefts

TotalCleft lip
Cleft
palate Both

Head
circumference

median to -1 Count 13 2 2 17

% 32.5% 25.0% 100.0% 34.0%

minus 1 to 2 Count 27 6 0 33

% 67.5% 75.0% 0.0% 66.0%

Total Count 40 8 2 50

% 100.0% 100.0% 100.0% 100.0%

Among children with cleft palate 67.5% of them had head circumference between -1

SD to -2 SD.

Table No. 31: MUAC distribution.

MUAC (cm) At entry time At 6 months of follow up

Frequency Percentage Frequency Percentage

<12.5 6 15 6 15

12.5-13.5 11 27.5 12 30

>13.5 23 57.5 22 55

Total 40 100 40 100

The median MUAC among study participants was 14cm which was same after 6m

follow up.
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Figure: MUAC distribution.

Table No. 32: Spectrum of cleft lip and cleft palate among study participants.

Type Frequency Percentage

Cleft lip
Unilateral
Bilateral

30
10

60
20

Cleft palate
Alveolar
Complete

05
03

10
06

Cleft lip and cleft palate
Alveolar
Complete

00
02

00
04

Total 50 100

Majority (80%) of our study participants had cleft lip. Among those with the cleft lip,

60% of them had unilateral cleft lip and 20% of them had bilateral cleft lip.  16% of

the children had cleft palate. Among them 10% of them had alveolar type of cleft
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palate and 6% of them had complete cleft palate. We found only 4% of children with

both cleft lip an cleft palate which was complete in nature. Children with both cleft lip

and cleft palate had associated cardiac involvement as well.

Table No. 33: Feeding pattern among participants.

Feeding pattern Frequency Percentage
Naso gastric feeding
Yes 01 02
No 49 98
Pallade feeding
Yes 49 98
No 01 02
Drooling
Yes 23 46
No 27 54
Breast milk given in initial 1 week
Yes 26 52
No 24 48
Mothers practice on pallade feeding*
Yes 43 86
No 07 14
*Mother was educated on pallade feeding technique and was asked to demonstrate the

same. The information here shows the mothers ability to understand and practice it.

Our study consisted of 50 study participants. 98% of them practiced Naso gastric

feeding and 2% of them practiced pallade feeding. 46% of the mothers fed atleast 10

times per day. 52% of the mothers were able to breast feed the child within 1 week of

birth, Rest of the mothers faced feeding challenges and hence was fed with top feeds

like lactogen. No infant was bottle fed. Pallade feeding techniques, frequency and

hygiene were taught to the mother. 86% of the mothers were able to understand and

follow it.

Table No. 34: Comparison of weight with respect to breast feeding initiation within 1

week.

Breast feeding initiated within
1 week

Median weight at the
beginning of the study (kg)

Median weight after 6m of
follow up (kg)
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Yes 11.5 13.5

No 10.5 12

This table shows that those children who were initiated breastfeeding with in a week

had good weight gain compared to those children who were initiated breastfeeding

after 1 week due to feeding challenges.

Table No. 35: Association of breast feeding initiation within 1 week with type of

orofacial clefts.

Orofacial clefting

TotalCleft lip

Cleft

palate Combined

Breast feeding

initiation within

first week

no Count 17 5 2 24

% within BF_initiation 70.8% 20.8% 8.3% 100.0%

yes Count 23 3 0 26

% within BF_initiation 88.46% 11.53% 0% 100.0%

Total Count 40 8 2 50

% within BF_initiation 80.0% 16.0% 4.0% 100.0%

The above table infers that those children with only cleft lip were initiated breast

feeding within a week after birth. Those children with cleft lip or combined orofacial

clefts had difficulty in latching and hence breast feeding was initiated late.

Table No. 36: Clinical presentation of study participants.

Clinical features Frequency Percentage

Oral cavity

Normal 46 92

Caries 03 06

Occlusion 01 02

Hearing abnormality*

Right ear 02 04
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Left ear 02 04

Anemia

Present 23 46

Absent 27 54

Developmental milestones

Normal 50 100

Delayed 0 0

Nasopharynx

Normal 50 100

Cardiac involvement 02 04

*All children were subjected to otoacoustic emission testing to check for hearing

abnormality.

The present study showed that majority 92% of the children had no oral

abnormalities. 6% and 2% of the children had caries and malocclusion respectively.

Our study showed that two children had hearing abnormality. The first child was

44months old female with unilateral cleft lip and the second child was 4 months old

with complete cleft lip and palate. All the developmental milestones were normal.

They were not associated with anomalies. And 4% of the children had cardiovascular

abnormalities.
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DISCUSSION

INTRODUCTION :

In present study 50 patients had enrolled for the above objectives, among which

majority 24 (48%) of the participants were toddlers. The mean age of the participants

was 28.44±13.6 months. The participant with minimum age was 2 months and

maximum were 48 months, among which majority 32 (64%) of the participants were

females , with Male to female ratio  1:1.7. With 54%  (26/50)  of the participants

belonging to Muslim religion. Consanguineous marriage 66% non-consanguineous

marriage seen was 34%,

When asked about qualification of head of the family, half of them had completed

their middle schooling. SES was assessed based on Modified Kuppuswamy

classification. According to which 98% of them belonged to upper lower class. Social

disturbances such as  marital disputes seen in 4 %,  few families experienced

disharmony  among them  due to clefting in children  ,few of cases maternal

grandparents had to face burden of taking care of mother and child .

All mothers had regular ANC checkups One mother was exposed to valproate during

pregnancy & no mother developed fever/ infections during antenatal period, with 48%

being second parity , 38% third parity & 13% being primi mothers.

SIGNS & SYMPTOMS :

Almost all the children came for surgical correction among which 16% of the children

had nasal regurgitation which was commonly seen in cleft palate. 4% of the mothers

reported that they were facing issues like social stigma due to oro-facial clefting.30%

had urti, 10% had viral diarrhea ,one child with combined oral cleft and palate had

congenital heart disease  (CHD) which was associated with ?Pierre robin syndrome.

Another child with similar orofacial cleft had associated CHD. All children had

normal developmental milestone.

CLEFT LOCATION :

Majority 80%  (40/50) of present study participants had cleft lip. Among those 60%

of them had unilateral cleft lip and 20% of them had bilateral cleft lip.

16% of the children had cleft palate. Among them 10% of them had alveolar type of

cleft palate and 6% of them had complete cleft palate.
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We found only 4% of children with both cleft lip  & cleft palate which was complete

in nature. Children with both cleft lip and cleft palate had associated cardiac

involvement as well.

We found that children with bilateral cleft lip were associated with difficulty in

establishing feeds, and  family found it difficult to accept socially as compared to

children with unilateral cleft lip .On contrary children with cleft palate mainly had

association with recurrent respiratory infections  compared to social stigma faced by

the cleft families.

Anthropometric measurement like height was measured for all the participants at

beginning of the study. They were followed up for 6 months and reassessed.

HEIGHT:

Majority of them had height between -1 and -2 standard deviation. 12% of them were

between -2 to -3 standard deviation.

Median height among infants were 58.25cms. The median height among toddlers was

86cm and the median height among children more than 36 months was 94.5cms.

30% of the infants and  18.8% children above 3 years belonged to -2SD to -3SD

Among 50 participants 45 were followed up for 6 months. comparison was done

among only those study participants who were followed up for 6 months.

4 (8.8%) of children were between -2 to -3 SD .

(3)6.6% of children had less than -3 SD.

60% cleft palate and 87.5%of the children with cleft lip  were between -1 to -2

standard deviation.

WEIGHT:

The median weight among infants was 4kg. The median weight among toddlers was

10.75kg and the median weight among children above 36 months was 13kg.

80% of the infants had weight less than -3SD ,distribution of weight of participants at

6months of follow up with respect to age the median weight among infants was 6kg,

there was a difference of 2kg after 6months of follow up.
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The median weight among toddlers was 12kg which accounts to increase of 1.25kg in

6 months of follow up and the median weight among children above 36 months was

14kg which accounts to increase of 1kg in 6 months of follow up .

5 infants were lost to follow up. 100% of those infants which were followed up had

severe underweight after 6m of follow up. 8.8% of the participants were between -

2SD to -3 SD at the beginning of the study & 6.6%  after 6 months. Whereas 5 infants

remained under <-3SD category, weight reduction was significantly associated with

feeding challenges like inadequate feeds given to children in association of difficulty

in establishing it, spillage of feeds while feeding, children were easily prone for

contamination of feeds , as most of them belong to lower socioeconomic status.

Majority 25 (62.5%) of the study participants with cleft lip were between -1 SD to -2

SD. Among children with cleft palate, we found that 75% of children were below -3

SD. The children with both cleft lip and palate also had severe wasting. But we

couldn’t prove statistical association due to insufficient sample size.

HEAD CIRCUMFERANCE :

The mean Head circumference of participants at the time of entering study was

44.26±2.55 Cms, median head circumference among infants was 39cms,median head

circumference among toddlers was 45.25cms and the median head circumference

among children above 36m was 45cms.

The mean Head circumference of participants at the time of 6 months of follow up

was 46.04 ± 1.49 CMS, median head circumference among infants was 42cms which

accounts to increase in 3cms after 6m of follow up.

The median head circumference among toddlers was 46.5cms which accounts to

increase in 1.25cms after 6m of follow up and the median head circumference among

children above 36m was 46cms which accounts to increase in 1cm after 6m of follow

up .

Among children with cleft palate 67.5% of them had head circumference between -1

SD to -2 SD.

MUAC:

The median MUAC among study participants was 14cm which was same after 6m

follow up.
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FEEDING CHALLENGES:

Present study consisted of 50 study participants. 98% of them practiced pallade

feeding  and 2% of them practiced Naso gastric feeding , 52% of the mothers were

able to breast feed the child within 1 week of birth, Rest of the mothers faced feeding

challenges and hence was fed with top feeds like lactogen feeds. No infant was bottle

fed. At beginning of study Mother was educated on pallade feeding technique and was

asked to demonstrate the same. The information here shows the mothers ability to

understand and practice it. Pallade feeding techniques, frequency and hygiene were

practiced well by  mothers. 86% of the mothers were able to understand and follow it.

46% of the mothers fed at least 10 times per day

When Comparison of weight with respect to breast feeding initiation within 1 week

was done present study results suggested that those children who were initiated

breastfeeding within a week had good weight gain compared to those children who

were initiated breastfeeding after 1 week due to feeding challenges experienced by

mother.

Association of breast-feeding initiation within 1 week with type of orofacial cleft,

infers that those children with only cleft lip were initiated breast feeding within a

week after birth. Those children with cleft lip or combined orofacial clefts had

difficulty in latching and hence breast feeding was initiated late.

Mothers challenges due to feeding commonly encountered are difficulty in latching to

nipples, long hours of feeding and increased burping requirement , apprehension

noticed in mothers as to thriving of babies.
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HEARING SCREENING:

All children were subjected to otoacoustic emission testing to check for hearing

abnormality.

Present study showed that majority 92% of the children had no oral abnormalities. 6%

and 2% of the children had caries and malocclusion respectively.

Present study showed that two children had hearing abnormality. The first child was

44 months old female with unilateral cleft lip and the second child was 4 months old

with complete cleft lip and palate.

In this study audiometry was done to all patients and hearing impairment was noted in

only one   among two patients with both cleft lip and palate deformity, but due to

small sample size  of both cleft lip & palate deformity, it adds up to the limitation of

the study .

The present study  observations are suggestive of considering audiometry in all

children born with both cleft lip and palate deformity to look for hearing impairment

and aid for  proper social and language development as 1 in 2 (50%) had hearing

impairment..
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CONCLUSION:

In conclusion, a multidisciplinary team involving dental medicine, paediatrician, Ent

specialist, physiotherapist provides care for those who are born with cleft lip and

palate. However, some circumstances that have an impact on general health do not

take oral health into account. This viewpoint article argues in favour of a universal

team approach that integrates dental medicine regardless of the underlying health

condition, similar to how cleft lip and palate are treated. The lack of more complex

clinical descriptions for cases identified at birth will also require adjustments to the

future research agenda on the aetiology of cleft lip and palate in particular.

Ascertaining cases at birth became the preferred method for determining the aetiology

of cleft lip and palate since it is an evident clinical alteration that can be quickly

identified in the delivery room. At the time of birth, studies were planned to gather

biological samples, information on risk factors and exposures, and participants'

families. Using this method made it possible to investigate any connections between

the phenotypic and widespread genetic diversity in the population. According to the

number of cases that may exist that may be explained by large gene effects in

comparison to cases that are due to multifactorial inheritance, the heritability of cleft

lip and palate has been predicted to range from 77 to 97 percent. These high

heritability estimates warranted an intensive search for the genes responsible for the

problem.

Aside from this modern method of patient care, it is reasonable to say that

cleft lip and palate is one of the birth abnormalities for which we have the greatest

understanding regarding its causes in the last 30 years. The knowledge of the

requirements of infants born with cleft lip and palate has also made significant strides.

Currently, collaboration between many specialisations is necessary for the best

treatment of a newborn with cleft lip and palate. Although nutrition, prenatal

diagnosis's psychological consequences, and postoperative results have all been

studied, it is still unknown which people will benefit most from which therapies,

methods, and strategies. Cleft lip and palate is the ideal situation for dental medicine
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and medicine to work together, and treating other medical diseases would probably

benefit from following this strategy as well.

There are differences in the outcomes of cleft lip and palate therapy, but they

are not the subject of a formal investigation. The integration of multidisciplinary care

(plastic/craniofacial surgeon, paediatrician, orthodontist, paediatric dentist, speech

and language pathologist, otolaryngologist, audiologist, genetic counsellor, nurse

team coordinator, and social worker) is a concept that has developed and is frequently

mentioned as being the best practise in this area now that the safety of surgical

corrective procedures for the children who need these treatments is the highest ever.

Measurements of vermilion roll, scar hypertrophy, cupid's bow, lip length,

nostril asymmetry, alar dome, and alar base revealed that a small minority of patients

performed badly after surgery, regardless of the surgical method or the kind of cleft

lip (unilateral vs. bilateral). The idea that some variance may be accounted for by

biological mechanisms is a sound one. The typical concave profile of people born

with clefts is attributed to the early surgical repair, but data showed that maxillary

growth may be the main determinant for the final facial profile, and postnatal

craniofacial growth is mostly genetically determined. Facial growth is another

outcome of interest. Children with Van der Woude syndrome had thicker epidermis

than children with multifactorial cleft lip and palate when it came to wound healing,

which is another therapeutic result of interest. The team approach to treating people

born with cleft lip and palate should be used in future research on the condition to

concentrate on the effects of all types of therapies that people with cleft lip and palate

get from birth through maturity.

The results will pave the way for: • Quantifying concerns and challenges in the

provision of cleft care in India; • Planning strategies for the prevention and mitigation

of this anomaly; and • Planning and executing multispecialty quality care appropriate

to the Indian environment. Incorporating a genome/exome wide scan employing next-

generation sequencing into a future multi centric research would present a tremendous

chance to potentially find novel causal variants linked to genetic illnesses, which may

aid in our knowledge of the aetiology of CLP. Effective preventative steps may be

taken by being aware of the genetic causes of CLP.



93

SUMMARY:

As long as there are no other systemic conditions present, a new-born born

with a cleft has identical dietary needs as infants born without clefts. For all new-

borns, ensuring appropriate nourishment throughout the first few months of life is the

first priority. Nasal regurgitation, poor suction, excessive air intake, frequent burping,

and longer feeding durations are common feeding challenges faced by new-borns with

clefts that make it more difficult to provide appropriate nutritional intake. The

positioning of the feeding device is meant to make it easier for the baby to generate

enough negative pressure to allow for appropriate sucking and to reduce the quantity

of fluid that flows back out through the nasal cavity rather than being swallowed.

Numerous feeding techniques have been suggested as a solution to the feeding issue,

and some people have argued for the adoption of a particular feeder in some or all

clefting scenarios.

Numerous studies have shown that feeding using a plate is more effective and

takes less time. The feeding plate's main benefit is that it improves the young child's

capacity for nutrient uptake. The primary disadvantage of these feeding plates is the

constant need for new ones to be made in order to accommodate development and

maintain proper mouth hygiene. The multidisciplinary team approach, which not only

helps the patient but also offers a substantial avenue for the knowledge of diagnostic

and management issues, is optimal for achieving further complete management of

infants born with cleft lip/palate.

Children with cleft lip and palate typically receive treatment from a paediatric

dentist. They get engaged much earlier, even before teeth is present. It is clear from

all programme types that paediatric dentists who are a part of the cleft palate Team

are the ones who most usually give typical services like preventive care and

restorative dentistry.  However, quick action through the creation of a feeding plate

can solve the immediate issues of sufficient hydration and infection prevention for the

already weak new-born. Therefore, the patient's whole dental treatment falls under the

purview of the pedodontist. Infants born with clefts might need to change their eating

habits before the defect is surgically closed. These kids should be referred for dental

treatment earlier since they have more severe dental requirements.
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Parents need to be informed about the factors that contribute to dental disease

and how to prevent it so that their children will need less intrusive and challenging

rehabilitative care.

A national multi centric study will be conducted with at least one centre in

each representative region of the country using the knowledge and experience gained

from the ongoing task force project of the ICMR to evaluate the treatment needs of

cleft patients as the basis with the ultimate goal of enabling the cleft-ridden children

to live a normal life by starting a National Registry for the patients with congenital

defects of the face and jaws, and to establish The study will result in the development

of national standards for the care of certain congenital abnormalities.

Hence to conclude from the present study :

1. Majority 24 (48%) of the participants in our study were toddlers,mean age of
the participants was 28.44±13.6 months.

2. Majority 32 (64%) of the participants were females. Male to female ratio was
1:1.7.

3. Majority 27 (54%) of the participants belonged to Muslim religion.

4. 98% of them belonged to upper lower class.

5. Family disputes, such as Separation of parents/ disharmony in relationship due
to clefting in children, Seen in 4 % parents of children with cleft deformity

6. All mothers had regular ANC check-ups ,One mother was exposed to
valproate during pregnancy 48% being second parity , 38% third parity & 13%
being primi mothers, but association with cleft lip/palate could be achieved
due to small sample size.

7. Majority 80%  (40/50) of present study participants had cleft lip. Among those
60% of them had unilateral cleft lip and 20% of them had bilateral cleft lip.
16% of the children had cleft palate. Among them 10% of them had alveolar
type of cleft palate and 6% of them had complete cleft palate. We found only
4% of children with both cleft lip  & cleft palate which was complete in nature

8. Majority of children in study were cleft lip and they had normal growth and
developmental.
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9. Among patients enrolled with both cleft lip and palate had  association of
congenital heart disease  (CHD) among them.

10. Almost all the children came for surgical correction among which 30% had
urti,16% of the children had nasal regurgitation which was commonly seen in
cleft palate. 4% of the mothers reported that they were facing issues like social
stigma due to oro-facial clefting, 10% had viral diarrhea .

11. Anthropometric measurement like height was measured for all the participants
at beginning of the study. They were followed up for 6 months and reassessed.
The median weight among infants was 4kg ,100% of those infants which were
followed up had  underweight after 6m of follow up. 8.8% of the participants
were between -2SD to -3 SD at the beginning of the study & 6.6%  after 6
months

12. Majority of them had height between -1 and -2 standard deviation. 12% of
them were between -2 to -3 standard deviation, Among 50 participants 45
were followed up for 6 months, 4 (8.8%) of children were between -2 to -3
SD, (3)6.6% of children had less than -3 SD. 60% cleft palate and 87.5%of the
children with cleft lip  were between -1 to -2 standard deviation

13. The median head circumference among infants was 39cms,median head
circumference among toddlers was 45.25cms and the median head
circumference among children above 36m was 45cms. The median head
circumference among toddlers was 46.5cms which accounts to increase in
1.25cms after 6m of follow up and the median head circumference among
children above 36m was 46cms which accounts to increase in 1cm after 6m of
follow up . Among children with cleft palate 67.5% of them had head
circumference between -1 SD to -2 SD

14. The median MUAC among study participants was 14cm which was same after
6m follow up

15. 98% of them practiced pallade feeding  and 2% of them practiced Naso gastric
feeding , 52% of the mothers were able to breast feed the child within 1 week
of birth, Rest of the mothers faced feeding challenges and hence was fed with
top feeds like lactogen feeds. No infant was bottle fed.

16. When Comparison of weight with respect to breast feeding initiation within 1
week was done present study results suggested that those children who were
initiated breastfeeding within a week had good weight gain compared to those
children who were initiated breastfeeding after 1 week due to feeding
challenges experienced by mother.
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17. Association of breast-feeding initiation within 1 week with type of orofacial
cleft, infers that those children with only cleft lip were initiated breast feeding
within a week after birth. Those children with cleft lip or combined orofacial
clefts had difficulty in latching and hence breast feeding was initiated late.

18. All children were subjected to otoacoustic emission testing to check for
hearing abnormality.Present study showed that majority 92% of the children
had no oral abnormalities. 6% and 2% of the children had caries and
malocclusion respectively.

19. In this study OAE was done to all patients and hearing impairment was noted
in only one   among two patients with both cleft lip and palate deformity, but
due to small sample size  of both cleft lip & palate deformity, it adds up to the
limitation of the study.

20. So children born with cleft deformity will have multiple issues to be catered
off ,our study concludes that , non syndromic cleft was reatively more than
syndromic , more commonly seen in girl child , with lower socio economic
status with gravida two, recurrent respiratory infection was most commomly
noticed with feeding challenges such as difficulty in latching to nipples, long
hours of feeding and increased burping requirement , apprehension noticed in
mothers as to thriving of babies. Oae screening have been done and
association with cleft lip and  palate was more commomly in 50 % of both
cleft lip and cleft palate  rather  than other subcategories .
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1 cl1 26 84 87 32 89 92.2 13 13.2 10 11.9 m to -1sd 11 13.1 minus 1 to 2 46 47.5 median to -1 47 48.1 normal normal normal
2 cl 2 27 84 88 33 90 92.9 15 15 10 12.1 m to -1sd 11 13.3 minus 1 to 2 46 47.6 minus 1 to 2 47 48.2 normal normal normal
3 cl3 24 80 86 30 89 90.7 14 14 10 11.7 m to -1sd 11 12.7 minus 1 to 2 46 47.2 median to -1 47 47.9 normal normal normal
4 cl4 34 87 94 40 96 97.7 14 14 10.5 13.5 minus 1 to 2 13 14.6 minus 1 to 2 46 48.3 minus 1 to 2 47 48.8 normal normal normal
5 cl5 36 88 95 42 98 99 15 12 11.5 13.9 minus 1 to 2 13 15 minus 1 to 2 46 48.5 47 49 normal normal normal
6 cl6 30 84 91 36 94 95.1 12 12.5 10 12.7 minus 1 to 2 12 13.9 minus 1 to 2 46 47.9 47 48.5 normal normal normal
7 cl7 34 87 94 40 96 97.7 13 13 12 13.5 m to -1 sd 13 14.6 minus 1 to 2 46 48.3 47 48.8 normal normal normal
8 cl8 28 84 89 34 92 93.6 12 13 10 12.3 minus 1 to 2 12 13.5 minus 1 to 2 45 47.7 47 48.3 normal normal normal
9 cl9 38 90 96 44 98 100.3 15 15 13 14.2 minus 1 to 2 14 15.3 m to -1 sd 47 48.7 49.1 normal normal normal
10 cl10 30 86 91 36 94 95.1 14 14 11.5 12.7 minus 1 to 2 12 13.9 median to -1 45.5 47.9 48.5 normal normal normal
11 cl11 48 100 103 54 105 106.2 15 15 13 16.1 minus 1 to 2 14 17.2 minus 1 to 2 46 49.3 49.6 normal normal normal
12 cl12 24 83 86 30 88.5 90.7 12 12 10 11.5 minus 1 to 2 11 12.7 minus 1 to 2 44 47.2 47.8 normal normal normal
13 cl13 30 89 91 36 94 95.1 12 12.5 12 12.7 median 12 13.9 minus 1 to 2 44 47.9 48.5 normal normal normal
14 cl14 40 90 98 46 99.5 101.5 14 13 13 14.6 median to -1 14 15.7 minus 1 to 2 45 48.8 49.2 caries normal normal
15 cl15 28 84 89 34 92.5 93.6 13 13 11 12.3 median to -1 11.5 13.5 minus 1 to 2 45 47.7 48.3 normal normal normal
16 cl16 32 85 92 38 95 96.4 12 12 12 13.1 m to -1 sd 13.5 14.2 median to -1 45 48.1 48.7 normal normal normal
17 cl17 34 88 94 40 96.5 97.7 14 14.5 12 13.5 m to -1 sd 13.5 14.6 median to -1 45 48.3 48.8 normal normal normal
18 cl18 42 95 99 48 101 102.7 14 14 13 15 minus 1 to 2 14 16.1 median to -1 46.5 49 49.3 normal normal normal
19 cl19 44 96 100 50 102 103.9 14 14.5 13.5 15.3 minus 1 to 2 14.5 16.4 minus 1 to 2 47 49.1 49.4 caries normal normal
20 cl20 42 94 99 48 102 102.7 15 15 13.5 15 minus 1 to 2 14 13.5 minus 1 to 2 45.5 49 49.3 normal normal normal
21 cl21 26 84 87 32 90 92.2 14 14.5 10 11.9 minus 1 to 2 12 13.1 minus 1 to 2 45 47.5 48.1 normal normal normal
22 cl22 28 83 89 34 92 93.6 15 15 9.8 12.3 minus 1 to 2 11 13.5 minus 1 to 2 45 47.7 48.3 normal normal normal
23 cl23 24 80 86 -2sd 30 86 90.7 13 13.5 8.5 11.7 minus 2 to 3 11 12.7 median to -1 46 47.2 47.9 normal normal normal
24 cl24 28 85 89 34 92 93.6 13 13 10.5 12.3 minus 1 to 2 12 13.5 minus 1 to 2 45 47.7 48.3 normal normal normal
25 cl25 36 88 95 42 98 99 13 13 12 13.9 minus 1 to 2 13 15 minus 1 to 2 47 48.5 49 normal normal normal
26 cl26 34 82 86 40 96 97.7 15 15 12 13.5 m to -1 sd 12 14.6 minus 1 to 2 46 48.3 48.8 normal normal normal
27 cl27 40 93 98 46 99.5 101.5 14 14.5 13.5 14.6 m to -1 sd 13 15.7 minus 1 to 2 46 48.8 49.2 normal normal normal
28 cl28 42 95 99 48 100 102.7 14 14.5 13.5 15 minus 1 to 2 14 16.1 median to -1 46.5 49 49.3 normal normal normal
29 cl29 44 95 100 50 101 103.9 12 12 12 15.3 minus 1 to 2 13 16.4 minus 1 to 2 46 49.1 49.4 normal normal normal
30 cl30 44 90 100 50 102 103.9 14 13.5 13 15.3 minus 1 to 2 14 16.7 minus 1 to 2 46 50 50.3 normal normal normal
31 cl31 37 92 97 -2 43 95 100.4 14 14 11 14.5 minus2 to 3 13 15.5 minus 1 to 2 47 49.5 49.9 normal normal normal
32 cl32 38 93 97 44 100 101 13 13.5 12 14.7 minus1 to 2 13 15.7 minus 1 to 2 47 49.6 50 normal normal normal
33 cl33 29 88 91 35 94 95.4 14 14 11.5 13.1 minus 1 to 2 12 14.2 minus 1 to 2 46 48.8 49.4 normal normal normal
34 cl34 36 94 96 42 98.5 99.9 13 13 12 14.3 minus 1 to 2 13 15.3 minus 1 to 2 45 49.5 49.9 normal normal normal
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35 cl35 42 90 100 -2 48 95 103.3 14 14 13 15.3 minus 1 to 2 14 16.3 minus 2 to 3 44.5 49.9 50.2 normal normal normal
36 cl36 37 92 97 43 99.6 100.4 13 13 12 14.5 minus 1 to 2 13 15.5 minus 1 to 2 46 49.5 49.9 normal normal normal
37 cl37 33 90 94 39 97 98 14 14 10 13.8 minus2 to 3 13 14.8 median to -1 46.5 49.2 49.7 normal normal normal
38 cl38 40 95 99 46 101 102.2 15 15 12 15 minus 1 to 2 14 16 minus 1 to 2 46 49.7 50.1 oclussio normal normal
39 cl39 27 88 90 33 93 94.1 15 15 11 12.7 minus 1 to 2 12 13.8 minus 2 to 3 46 48.6 49.2 normal normal normal


