
INTRODUCTION:
 Orofacial clefts, encompassing cleft lip and 
cleft palate, are congenital defects that arise due to 
incomplete fusion of facial structures during 
embryonic development. A cleft lip occurs when the 
maxillary prominence fails to properly unite with the 
medial nasal prominence, whereas cleft palate results 

[1]from disrupted fusion of the palatal shelves. The 
condition has a global incidence of approximately 1.4 
per 1,000 live births, with relatively higher occurrence 
observed among Asian and Native American 
populations. Its etiology is multifactorial, involving 
genetic factors such as mutations in the IRF6 gene, as 
well as environmental influences including maternal 
smoking, nutritional deficiencies, and exposure to 

[2]
teratogenic agents.  Orofacial clefts may present 
either as isolated anomalies or as components of 
syndromic conditions, and they remain one of the most 
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common congenital abnormalities worldwide, 
affecting nearly 1 in 700 births and carrying significant 

[3]
clinical implications.

Embryological and Anatomical Basis:
Embryology-
 Cleft Lip develops during the 4th to 6th weeks of 

intrauterine life as a result of incomplete union 
between the maxillary prominence and the medial 
nasal prominence.

 Cleft Palate develops between the 6th and 12th 
weeks of gestation due to failure or disruption in the 
fusion of the palatal shelves along with the primary 
palate. 

Anatomy-
 Hard Palate: Constitutes the anterior two-thirds 

of the palate and acts as a rigid partition separating 
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 the oral cavity from the nasal cavity. 
 Soft Palate: Forms the posterior, muscular portion 

of the palate and plays a vital role in functions such 
as speech and deglutition.

 Lips: Structured into three components cutaneous 
layer, vermilion border, and mucosal surface and 
are essential for speech articulation as well as 
facial aesthetics.

ANATOMY: 
PALATE- The palate forms the roof of the oral cavity 
and separates the oral and nasal cavities. It consists of 
the hard palate anteriorly and the soft palate 

[4] posteriorly. The hard palate is a rigid bony structure 
covered by mucoperiosteum with palatine rugae and a 
median palatine raphe, providing support for 
mastication and speech. The soft palate is a movable 
muscular extension that enables nasopharyngeal 
closure during swallowing and speech through the 
action of the levatorvelipalatini, tensor velipalatini, 
palatoglossus, and palatopharyngeus muscles. The 
uvula aids speech resonance and prevents nasal 
regurgitation. Conditions such as cleft palate highlight 
the palate's vital role in feeding, speech, and hearing 

[5]
functions.

LIP:
 The lips consist of three distinct components: 
the mucosal lining, the vermilion zone, and the external 
cutaneous surface. They play an essential role in facial 
expression, speech articulation, sensory perception, 
and food intake. Their movements are primarily 
governed by the orbicularis oris muscle, and they 
exhibit high sensitivity due to an extensive supply of 

[6]nerves and blood vessels.  From a clinical perspective, 
the lips are prone to injuries, infections, and congenital 
anomalies, necessitating meticulous surgical 
management to preserve both their functional 

[7]efficiency and aesthetic appearance.

Structure and Function:
Hard Palate: The hard palate forms the anterior two-
thirds of the palate and is composed of the palatine 
processes of the maxilla and the horizontal plates of the 
palatine bones. It serves as a rigid partition between the 
oral and nasal cavities, functioning as the roof of the 
mouth and the floor of the nasal cavity. Its superior 
surface is lined by respiratory mucosa, while the 

[8]inferior surface is covered by oral mucosa.  Palatine 
rugae present anteriorly assist in food manipulation 
during mastication. Neurovascular structures pass 
through the incisive canal, greater palatine foramen, 

[9]and lesser palatine foramen.  Functionally, the hard 

palate contributes to speech, mastication, and 
digestion, while defects such as cleft palate in infants 
can impair feeding by affecting suction.

Soft Palate: The soft palate, or velum, is a posterior, 
flexible muscular extension of the hard palate. It 
consists of muscle, connective tissue, and mucosa, and 
plays a crucial role in swallowing, speech, and 

[10]respiration.  Its movements are controlled by muscles 
including the levator and tensor velipalatini, 
palatoglossus, palatopharyngeus, and musculus 
uvulae. These muscles enable velopharyngeal closure, 
preventing nasal regurgitation and regulating airflow 
during speech. Dysfunction may result in hypernasality 

[11]
and articulation difficulties.

Embryology, Blood Supply, Innervation, and 
Muscles of the Palate and Lips
 Palatal development starts during the sixth 
week of intrauterine life with the formation of the 
primary palate and is completed by approximately the 
twelfth week when the palatal shelves fuse above the 

[12]tongue. The lips arise from the frontonasal process 
and the first pharyngeal arch. Blood supply to the palate 
is provided by the greater and lesser palatine arteries, 
whereas the superior and inferior labial arteries 
vascularize the lips. Venous drainage generally 

[13]parallels the arterial distribution.  Lymphatic drainage 
from the palate reaches the pharyngeal lymph nodes, 
while that from the lips primarily enters the 
submandibular and submental nodes. Sensory 
innervation of the palate is mainly through the 
maxillary division of the trigeminal nerve and the 
pharyngeal plexus. The lips receive sensory fibers from 
the trigeminal nerve and motor fibers from the facial 

[14]
nerve.  The palate contains the tensor velipalatini, 
levatorvelipalatini, palatoglossus, palatopharyngeus, 
and musculus uvulae muscles, while the orbicularis 
oris, buccinator, and zygomaticus muscles are 
responsible for lip movements and are supplied by the 

[15]
facial nerve.

Classification of Cleft Lip and Palate:
Types:
 Cleft Lip:
o Incomplete or complete; o Unilateral or bilateral

 Cleft Palate:
o Soft palate only; o Hard and soft palate
o Submucous cleft

Classification Systems:
 Veau Classification: Divides clefts into four types 
based on involvement of soft/hard palate and lip.
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 Group I: Cleft of the soft palate only. 
 Group II: Cleft of the hard and soft palate to the 

incisive foramen. 
 Group III: Complete unilateral cleft of the soft 

and hard palate, and the lip and alveolar ridge 
on one side. 

 Group IV: Complete bilateral cleft of the soft 
and hard palate, and the lip and alveolar ridge 
on both sides.

 Kernahan's Y Classification: A symbolic diagram 
dividing the lip, alveolus, and palate into nine areas.

 LAHSHAL Code: Alphanumeric system indicating 
location and extent of cleft.

 Davis and Ritchie / Fogh-Anderson: Group clefts 
by anatomical site and laterality.

Etiology and Epidemiology
Genetic Factors:

 Syndromic (e.g., Van der Woude, Pierre 
Robin) vs. Non-syndromic.

 IRF6 mutations are prominent in non-
syndromic clefts.

Environmental Risk Factors:
 Smoking, alcohol use, maternal malnutrition
 Medications (antiepileptics, corticosteroids)
 Psychological stress, advanced maternal age

Epidemiology:
 More common in males for cleft lip, and in 

females for cleft palate.
 Prevalence in India: ~1 in 781 births.

Diagnostic and Evaluation Techniques in 
Prosthodontics: 
Comprehensive Oral Assessment: Effective 
prosthodontic management of cleft lip and palate 
(CLP) begins with a thorough clinical evaluation to 
guide individualized treatment plans. Key components 
include:
Clinical Examination: Thorough evaluation of the 
maxillary and mandibular arches, alveolar ridges, and 
palate to identify structural variations, missing or 
malaligned teeth, scar tissue, and outcomes of previous 

[16]
surgeries.
Occlusal and Functional Analysis: Assessment of 
occlusion, chewing efficiency, and speech function to 
detect discrepancies and determine the need for 

[17]
prosthetic or orthodontic correction.
Dental and Periodontal Health: Examination for the 
presence of dental caries, periodontal disease, and 
overall oral hygiene, particularly in areas adjacent to 

[3]the cleft.
Growth Assessment: Monitoring craniofacial 

development in growing patients to ensure appropriate 
timing of therapeutic interventions.

Imaging Modalities:
CBCT: Offers detailed three-dimensional visualization 
of bone structures, essential for planning implant 
placement and bone grafting procedures.
Digital Impressions: Allow accurate reproduction of 
oral structures for fabrication of prosthetic appliances 
such as palatal obturators.
Radiographs: Useful for cephalometric evaluation and 
long-term monitoring of craniofacial growth.
3D Printing: Assists in precise appliance fabrication 
and enhances surgical planning.
Documentation: Regular and systematic recording of 
findings facilitates long-term monitoring and necessary 
modifications in treatment during different growth 

[17]phases.

Functional and Aesthetic Evaluation:
This assessment ensures both form and function are 
restored:

 Speech Evaluation: Emphasis is placed on 
articulation, resonance, and nasal tone. 
Appliances such as palatal obturators and 
speech bulbs help reduce hypernasality by 
improving velopharyngeal function.

 Mastication: Improper occlusion and jaw 
discrepancies are frequently observed; 
prosthodontic and orthodontic interventions 
are directed toward re-establishing efficient 

[18]chewing ability.
 Aesthetic Considerations: Assessment 

includes facial balance, lip form, and smile 
appearance. Management may involve 
prosthetic rehabilitation, lip or nasal corrective 
procedures,  and implants to enhance 
appearance and boost self-confidence.

Multidisciplinary Team Collaboration:
A successful CLP management approach involves 
coordinated input from:
C o r e  Te a m :  T h e  t e a m  t y p i c a l l y  i n c l u d e s 
prosthodontists, surgeons, orthodontists, speech 
therapists, audiologists, and psychologists.
Collaborative Planning: Periodic discussions enable 
coordination of surgical, orthodontic, and speech-
related approaches, particularly for procedures such as 
bone grafting or implant placement.
Patient-Centered Care: Treatment plans are tailored to 
each individual, focusing on functional needs, 
psychological well-being, and aesthetic expectations.
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Challenges & Solutions: Clear communication, 
defined roles, and mutual respect are essential to 
manage team interactions and ensure comprehensive 
patient care.

Surgical and Prosthodontic Management:
Timeline-

 Lip Repair (Cheiloplasty): 3–6 months
 Palatal Repair (Palatoplasty): 9–18 months
 Alveolar Bone Grafting: 7–11 years
 Orthognathic Surgery: After skeletal 

maturity
 Revisions: As needed for aesthetics or 

function

Surgical Techniques-
 Millard's and Tennison-Randall methods for 

lip closure.
 Furlow Z-Plasty and von Langenbeck for 

palate repair.
 Pharyngeal flap surgery for velopharyngeal 

insufficiency.

Surgical Management: Surgical management of 
cleft lip and palate follows a staged approach aimed at 
restoring anatomy, function, and facial aesthetics while 
supporting feeding, speech development, and 
psychosocial well-being.

1. Cheiloplasty (Lip Repair): Usually performed at 
3–6 months of age to close the lip defect, restore 
orbicularis oris muscle continuity, and improve lip 
symmetry.Common techniques include the Millard 
rotation-advancement flap and Tennison-Randall 

.repair.

2. Palatoplasty (Palatal Repair):Typically carried out 
between 9–18 months to separate the oral and nasal 
c a v i t i e s  a n d  f a c i l i t a t e  n o r m a l  s p e e c h 

. [12 ,17]
development Objectives include improving 
velopharyngeal function and reducing nasal 
regurgitation. Common procedures are the Von 
Langenbeck technique and Furlow double opposing Z-

.plasty
3. Alveolar Bone Grafting: Usually performed 
between 7–11 years of age to repair alveolar defects, 
support tooth eruption, and improve arch continuity. 
Autogenous bone from the iliac crest is commonly 
used.
4. Management of Velopharyngeal Insufficiency: 
Persistent velopharyngeal insufficiency may require 
pharyngeal flap surgery along with speech therapy to 

[19]improve speech resonance and articulation.

5. Orthognathic Surgery: After completion of facial 
growth, orthognathic procedures such as Le Fort I 
osteotomy may be performed to correct maxillary 
deficiency, improve occlusion, and enhance facial 
aesthetics
6. Secondary and Revision Procedures: Revision 
cheiloplasty, rhinoplasty, and nasal reconstruction may 
be undertaken during adolescence or adulthood to 
address residual functional and aesthetic concerns.
Overall, successful surgical rehabilitation requires 
coordinated multidisciplinary care and long-term 
follow-up to optimize functional and aesthetic 
outcomes.

Prosthodontic Appliances:
F u n c t i o n a l  R e h a b i l i t a t i o n - P o s t o p e r a t i v e 
prosthodontic rehabilitation is essential for restoring 
mastication, speech, and overall oral function in 
patients with cleft lip and palate. Preoperative 
appliances, such as feeding obturators, help improve 
feeding efficiency and nutritional intake during infancy. 
Following surgery, additional prosthetic intervention 
may be required during the healing phase or in cases 
where functional and aesthetic outcomes remain 
compromised. Various prosthetic options are available, 
including removable or fixed partial dentures, implant-
supported prostheses, and overdentures combined with 
palatal lift appliances, particularly for edentulous 
patients with velopharyngeal dysfunction.

I n d i c a t i o n s  f o r  P r o s t h e t i c  M a n a g e m e n t -
Prosthetic treatment is considered in situations where:
 Surgical closure is inadequate or cannot be achieved
 Neuromuscular dysfunction is present (e.g., paralysis 
of the soft palate)
 The patient is medically compromised or unwilling to 
undergo surgery

Types of Prosthesis in CLP Management:
Speech prostheses play an important role in supporting 
velopharyngeal function and oral rehabilitation in cleft 
lip and palate (CLP) patients. The three main types 
include:

Palatal Obturator: A palatal obturator closes defects of 
the hard palate or velum, preventing nasal regurgitation 
and improving speech by maintaining intraoral 
pressure. It is commonly used for palatal fistulas, 
particularly when surgery is delayed. Lightweight 
hollow designs may be used to improve comfort and 
retention, especially in children and during 
postoperative healing.
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Palatal Lift Prosthesis: A palatal lift prosthesis is 
indicated for velopharyngeal incompetence when the 
soft palate is adequately long but has limited 
movement. By elevating the soft palate toward the 
posterior pharyngeal wall, it improves speech 
articulation and reduces hypernasality. The appliance is 
adjusted gradually and has been shown to enhance 
speech outcomes.

Speech Bulb Obturator: A speech bulb obturator is 
used in patients with velopharyngeal insufficiency 
caused by a short soft palate. The bulb fills the gap 
between the velum and posterior pharyngeal wall, 
reducing nasal air escape and improving speech. It is 
particularly useful for patients awaiting surgery or 
those unsuitable for surgical treatment.

Anatomical Components of Speech Prosthesis:
Parts of the Prosthesis-
1. Palatomaxillary Section (Anterior)-Provides 
stabilization to the premaxilla and replaces missing 
teeth Functions as an obturator for hard palate defects
 Typically resembles an orthodontic retainer

2. Palatovelar Section (Middle)- Joins the anterior 
and posterior components Designed to minimize 
interference with speech function Retained using 
clasps or customized crowns/caps.

3. Nasopharyngeal Section (Posterior)-Establishes 
contact with the posterior pharyngeal wall to create a 
seal. Made from materials that are biocompatible and 
comfortable. Facilitates lateral pharyngeal wall 
movement during speech.

Coordination with Speech Therapy: Speech-
language pathologists are essential in modifying the 
prosthesis to achieve optimal speech results. Therapy 
focuses on correcting hypernasality, facial grimacing, 
and articulation defects. Assessment methods include 
video nasoendoscopy, cold mirror testing, and auditory 
evaluation.

Psychological Rehabilitation: Cleft lip and palate 
(CLP) can have a significant psychological impact, 
affecting self-esteem, confidence, and social 
interactions. Therefore, management should adopt a 
multidisciplinary approach that addresses functional, 
aesthetic, and psychological needs. Although 
psychological assessment is available in only a limited 
number of cleft care teams, early psychological support 
can improve treatment outcomes, facilitate social 

[20]adjustment, and enhance patient confidence.

Postoperative and Supportive Care in Cleft Lip and 
PalatePatients

Nutritional Management after Surgery: Adequate 
nutrition is essential following cleft lip and palate 
(CLP) surgery to promote healing and prevent 
complications. Malnutrition and protein deficiency can 
impair tissue repair, growth, and immune function, 
increasing the risk of infection and delayed wound 
healing. Iron deficiency may result in anemia, while 
inadequate vitamin C intake can compromise collagen 
synthesis and tissue regeneration. Nutritional 
assessment, dietary counseling, and appropriate 
supplementation are therefore important components 
of postoperative care.

General Postoperative Care: Postoperative 
management should focus on maintaining adequate 
nutrition, oral hygiene, and infection control. Caregiver 
education and regular follow-up visits are essential to 
monitor healing and ensure optimal recovery. Safe 
postoperative practices should be encouraged to 
minimize trauma to the surgical site.

Surgical Site–Specific Care: Cleft Lip Repair 
(Cheiloplasty): Care involves maintaining wound 
cleanliness, preventing infection, and implementing 
scar management measures to optimize aesthetic 
outcomes.

Cleft Palate Repair (Palatoplasty):  Proper 
positioning, maintenance of oral hygiene, a soft diet, 
and avoidance of activities that may disrupt healing are 
recommended during recovery.

Alveolar Bone Grafting: Postoperative care is similar 
to that of palatoplasty, with additional attention given to 
donor-site management and pain control.

O r t h o g n a t h i c  S u r g e r y  a n d  D i s t r a c t i o n 
Osteogenesis: Recovery includes pain management, 
dietary modifications, and protection of the surgical 
area to support healing.

Velopharyngeal Surgery: Careful airway monitoring 
and speech rehabilitation may be required to improve 
functional outcomes.

Dental and Oral Care:

Pre-Surgical Care: Oral hygiene instruction, feeding 
guidance, and monitoring of dental development are 
important before surgery.

Post-Surgical  Care :  Long-term oral  health 
maintenance includes regular dental visits, antiseptic 
oral care measures, early orthodontic evaluation, bone 

                                                                      People’s Journal of Scientific Research / Volume 19 / Issue 1 / Jan-June 2026

Singh R, et al.: Cleft care and treatment



grafting when indicated, and continuation of speech 
and feeding therapy.

Long-Term Follow-Up: Continuous follow-up is 
necessary to assess craniofacial growth, monitor 
treatment outcomes, and identify complications. 
Orthodontic treatment and speech therapy may be 
required throughout growth and development to 
achieve optimal functional and aesthetic results.

Collaborative Care Model: Successful management 
of CLP requires a multidisciplinary approach involving 
surgeons, orthodontists, prosthodontists, speech 
therapists, pediatricians, dieticians, psychologists, and 
genetic counselors. Coordinated care among these 
specialists ensures comprehensive management of 
functional, aesthetic, nutritional, and psychosocial 

.needs.

Aesthetic Considerations and Advanced 
Techniques:

 Lip Reconstruction & Philtrum Restoration
 Nasal Asymmetry.
 Alveolar Ridge & Dental Alignment
 Midfacial Growth Issues
 Psychosocial Impact
 Non-Surgical Enhancements

Advances in Cleft Surgery and Dental Technology:  
Modern cleft surgery focuses on rapid recovery and 
reduced opioid dependence using multimodal 
analgesia, including infraorbital and suprazygomatic 
nerve blocks. Selected patients may undergo outpatient 
cheiloplasty. The Fisher anatomical subunit technique 
provides better lip symmetry and aesthetics with fewer 
scar revisions. Botulinum toxin is also used to improve 
scar healing.
 Palatoplasty is usually performed before 18 
months. Techniques like buccal fat pad and buccal 
myomucosal flaps help close wide clefts, lower fistula 

[20]rates, and improve speech.
 Advances in dental care include CBCT and 
digital planning for precise treatment. 3D printing 
enables customized guides and prostheses. Clear 
aligners offer aesthetic orthodontic options, while 

[20]osseointegrated implants provide stable support.
 Minimally invasive and laser-assisted methods 
enhance healing, especially in children.
 Future developments include AI-based 
planning and regenerative materials for better tissue 
repair.

Long-Term Management and Maintenance: Long-

term management of cleft lip and palate requires a 
multidisciplinary approach addressing dental, 
functional, and psychological needs. Dental care 
begins early, with evaluation by a pediatric dentist 
around six months. Monitoring tooth eruption, 
maintaining oral hygiene, and using appliances such as 
nasoalveolar molding (NAM) help guide proper 
alignment before surgery. Orthodontic treatment 
continues from childhood into adulthood, including 
braces, alveolar bone grafting (7–11 years), and clear 
aligners for final alignment.
 Restorative treatments like crowns, bridges, 
and dental implants improve both function and 
appearance, particularly in cases of missing or 
malformed teeth. Early speech and feeding therapy 
helps develop proper articulation and feeding skills.
 Patient education is essential. Families are 
informed about treatment stages and challenges, while 
patients are encouraged to maintain oral hygiene, 
follow therapy exercises, and attend regular check-ups. 
As they grow, they take greater responsibility for their 
care. Psychological support, including counseling and 
peer interaction, improves confidence and emotional 
well-being.
 This coordinated approach ensures better 
long-term outcomes and quality of life.

CONCLUSION:
 Cleft lip and palate are complex craniofacial 
conditions with multiple contributing factors, requiring 
early detection and a coordinated multidisciplinary 
approach. Management spans from prenatal diagnosis 
to adult care and includes surgical correction, 
prosthetic rehabilitation, speech therapy, and 
psychological support.
 Recent advancements in imaging, surgical 
techniques, and biomaterials have significantly 
improved treatment outcomes. However, ensuring 
equal access to care, proper family education, and 
consistent long-term follow-up remains essential for 
achieving optimal functional and aesthetic results.
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