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 The most common congenital defects

involving the face and jaws is clefting of the

lip, palate and sometimes other facial

structures

Other common congenital deformities

include heart defects, clubfoot, spina bifida.



 The cleft lip and palate occur when
mesenchymal connective tissues from different
embryologic structures fail to meet and merge
with each other.

 Where clefts occur is determined by the location
at which fusion of the various facial processes
failed to occur.

 This is influenced by the time in embryologic life
when some interference with development
occurred.



Clefts of the lip and palate are generally 

divided into two groups

Cleft lip with or without cleft palate

 Isolated cleft palate

Cleft lip

Unilateral 

 Bilateral







 The effect of clefts on speech, hearing 

appearance and psychology can lead to long 

lasting adverse outcomes for health and 

social integration.



Development of the face occurs primarily 

between wks 4 and 8. 

 It results mainly from enlargement and 

movement of the frontonasal prominence 

and the paired maxillary and mandibular 

prominences 

Bilateral localized areas of surface 

ectoderm thicken to form nasal placodes. 





 The mesenchyme along the periphery of the 

nasal placodes proliferates and forms 

horseshoe shaped ridges called the medial 

and lateral nasal prominences. 

 The centre of the placode forms the nasal 

pits with are the precursors of the nostrils 

and nasal cavities. 







 The maxillary prominences become larger and 

move medially towards each other and towards 

the medial nasal prominences.  

 The medial nasal prominences form the 

intermaxillary segment with gives rise to the 

philtrum (middle portion of the upper lip) the 4 

incisor teeth, alveolar bone and gingiva 

surrounding them and primary palate. 





Between weeks 7 -10

The maxillary prominences fuse laterally 

with the mandibular prominences, 

the medial nasal prominences fuse with 

the maxillary prominences and lateral 

nasal prominences.  



 Fusion of the prominences involves 1st a 

breakdown of the surface epithelium of the 

contact area to allow the cells in the 2 

prominences to mingle with one another. 





The palate begins to develop early in 

week 6 but not completed until week 12.

The most critical period is the end of the 

6th week to the 9th week. 



The entire palate develops from 2 

structures

The pry palate (premaxilla) is the 

triangular shaped part anterior to the 

incisive foramen. 

The 2º palate is the hard and soft palate 

posterior to the incisive foramen. 



 The 2º palate arises from paired lateral 

palatine shelves of the maxilla.  

 These shelves are comprised initially of 

mesenchymal connective tissue and are 

oriented in the superior – inferior plane with 

the tongue interposed.  

 Later the lateral palatine shelves becomes 

elongated, the tongue becomes relatively 

smaller and moves inferiorly. 



 This allows the shelves to become oriented 

horizontally to approach one another and 

fuse in the midline.  

 The lateral palatine shelves also fuse with 

the 1º palate and nasal septum. 



Clefts occur during the 4th stage of 
craniofacial development 

Formation of organ systems especially the      

pharyngeal arches and the 1º & 2ºpalates. 

 Cleft palate is the result of failure of the 

lateral palatine shelves to fuse with each 

other, with the nasal septum or the 1º

palate. 



 The common form of cleft lip is as a result of 

failure of fusion of the medial nasal process 

with the maxillary process.

Cleft lip and palate are distinct and separate 

congenital abnormalities but they often 

occur concomitantly. 



 Lifestyle and environmental risk factors

Maternal exposure to tobacco smoke

Maternal alcohol use

 Poor nutrition

Viral infection

Medicinal drugs 

 Teratogens in the workplace and at home

maternal exposure to organic solvents and    

paternal exposure to agricultural chemicals



Anticonvulsant drugs

Diazepam

 Phenytoin

 Phenobarbital

Corticosteroids



Genetic factors

Association of clefts with syndromes

Occurrence in families

 Predominance of left sided clefting

Male excess of cleft lip with or without 

palate suggest the importance of genetic 

susceptibility



 Patients with cleft lip/palate are best cared 

for by an Interprofessional team of 

specialists with experience in this field.

 Interaction and consultation between various 

professions enhances understanding of the 

possibilities and limitation of the various 

disciplines involved. 



 A typical Interprofessional team consists of the following 
basic members:

 Surgeon 

 Orthodontist 

 Paediatrician

 Paediatric Dentist

 Speech therapist 

 Community nurse 

 Prosthodontist

 ENT specialist

 Clinical Psychologist

 Social worker 

 Community dentist 

 Oral hygienist 

 Parents 



Others who may not attend regular clinic 

sessions. 

 Family general medical practitioners 

 Family dental practitioner 

Anesthesiologist 

Audiologist

Dental technicians



 Repair the defect (lip, palate, nose)

 Achieve normal speech, language and 

hearing 

 Achieve functional dental occlusion and good 

dental health



Optimize psychosocial and developmental 

outcomes

Minimize costs of treatment

 Facilitate ethically sound, family centered 

culturally sensitive care.



 In summary, the objectives of treatment are to 
allow the patient to 

 look well, 

 speak well, 

 and function well.  

 There should be a therapy/ treatment protocol 
which is the timetable used for scheduling certain 
treatment aspects and sequences in each particular 
cleft clinic: 





 Such protocols are scientifically motivated, 

judged and proven and should be adhered to 

as much as possible. 

 The purpose of the protocol is: 

 to treat a patient at the most optional time 

 to treat with the optimal techniques 

 to avoid overtreatment 



Age range Intervention

Prenatal Genetic counselling

Psychosocial issues

Feeding plan

Birth to 1 month Provide feeding instructions

PNAM

1-4 months PNAM, Repair cleft lip

5-15 months Instructions on OH, 

monitor tooth eruption

Information on expected 

dental development

16-24 months Monitor tooth eruption and OH

Expected dental development

2-5 years Lip and nose revisions, 

assess development

6-11 years Monitor jaw growth

Alveolar bone graft

12-21 years Monitor jaw growth and bone 

graft

Orthodontic treatment, OGS,

Provide prosthesis as required



 Early assessment and intervention is imperative. 
(Prenatal or neonatal referral to CL/P team)

 Interprofessional CL/P team is needed. 

Cleft lip and palate outcomes are in surgical,         

speech, hearing, dental, psychosocial and  

cognitive domains. 

 Care providers with training and expertise in 
CL/P care

 Continuity of care is essential because outcomes 
are measured throughout the child's life.



 Proper timing of intervention is critical

 Coordination of care is necessary because of 

the complexity of medical, surgical, dental 

and social factors that must be considered in 

treatment decisions

 Better early management leads to better 

outcomes, fewer surgeries and lower costs.



Problems

 Family need for information on care of CL/P

 Psychosocial crisis in family

Need to anticipate feeding plan

Anticipated closure of CL/P

 Team/ family need for accurate 

medical/diagnostic information on cleft: 

USS, genetic counseling, Obs etc



PROBLEM INTERVENTION

Family need for information 

on care of CL/P

Refer family to CL/P team

Psychosocial crisis in family Team   Nurse/ Psychosocial 

worker

Community resources

Need to anticipate feeding 

plan

Team Nurse

Provides feeding

instructions 

Specialised bottles

Anticipated closure of CL/P Plastic surgeon

Oral & Maxillofacial 

surgeon

Team/ family need for 

accurate 

medical/diagnostic 

information on cleft. 

Cleft team

OBS/Perinatologist

Geneticist

Pry care physician



Dental issues are of paramount importance in 

the management of patients with cleft 

lip/palate. 

 The Dental specialists (pediatric dentist or 

orthodontist) must be involved in the initial 

assessment during the first few weeks of life.



 In infancy before the initial surgical repair 
of the lip to primary dentition stage.

 During the late primary to early mixed 
dentition.

 During the late mixed and early 
permanent dentition. 

 Late Permanent dentition stage. 



 Suction or feeding plate which functions as
an obturator was fabricated in the past.

 It creates a temporary closure between the
nasal and oral cavities to achieve normal
suction and drinking pattern.

 discourages the development of abnormal
habits e.g. digit or tongue habits.



 It also facilitates normal breathing during

suction and feeding,

 It also enhances therapeutic speech muscle

development.

 Normal suction allows better development

of muscles used for speech.



 Important/Crucial in cleft care

 1. Cleft lip only

Can usually be fed by either breast or bottle.

2. Cleft palate with or without cleft lip.

Breast feeding and use of regular bottles are

rarely possible

May require specific bottles and a special

feeding technique



 Lack of knowledge of this important fact can

lead to failure to thrive

 The infant will look like he/she is sucking but

will be using up precious calories in a futile

attempt to gain adequate nutrition.

 Infant Formula



 Cleft palate nurser (Mead Johnson company)

Soft sided bottle

Haberman feeder (Medela company)

Large compressible nipple with one way

valve

 Pigeon Cleft palate nurser (Children's medical
ventures)

One way valve,

Thinner compressible underside







 Establish feeding goals and monitor weight 

gain

 Two feeding parameters must be observed to 

promote adequate weight gain.

 1. The infants intake over 24 hours should be 

2.5 ounces for each pound that he/she 

weighs.(I pound = 0.454kg, I ounce =29.57ml)

 2. No feeding session should take longer than 

30 minutes.



Although the defects are strictly physical 

abnormalities, their impact on patient may 

be wholly psychological. 

 Studies have shown that abnormal facial 

appearance could be a social handicap. 



 There are 2 interrelated ways in which 

unacceptable facial appearnce may operate against 

the psychosocial wellbeing of an individual. 

 Poor self esteem: i.e. the impact on self esteem 

and body image. 

Unfavourable social response i.e. the attitude of 

the society and the community to the defect. 



 Facial appearance has important implications 

for self esteem. 

 If an individuals appearance is not personally 

pleasing, they may develop anxieties which 

can eventually lead to psychological 

problems. 



 Societal forces define the norms for acceptable,
normal and attractive physical appearance.

 Physically unattractive individuals make less

favourable first impressions than attractive ones.

 Peers: Teasing or ridicule.

 Teachers.

 The greater the deformity, the more likely an

individual will be stigmatized and will

experience a social or psychological handicap.



 PNAM/ NAM 

 presurgical orthopedics in the form of
nasoalveolar molding is needed to bring the
lip/jaw segments closer together before surgery

 The cleft patient cannot be managed only with
surgical repair to achieve the objective of
restoring normal anatomy of the lips and nose.

 Presurgical infant orthopaedics has been
employed since the 16th century as an adjunctive
neonatal therapy for correction of cleft lip and
palate.



 Recently the paradigm has shifted from the

traditional method of presurgical infant

orthopedics.

 Some of the problems the traditional method

failed to address are deformity of the nasal

cartilage and deficiency of the collumela.



Head cup with extraoral appliance

Head cup with facial extensions

 Bandages over prolabium

 Facial adhesive straps

Compression bandages with head bonnet

 Rubber bands

 Elatic bands with head cap

Wires



 The start of the era of modern presurgical

orthopaedic appliances is attributed to

McNeil (1950).

He used an intra oral acrylic appliance to

approximate alveolar segments.

Unfortunately he believed presurgical

orthopaedics would obviate the need for

surgery and subsequent orthodontic

treatment.



NAM is another approach to the traditional 

method of presurgical infant orthopedics

Described by Grayson et al 1993

 Brechet et al 1995

Grayson & Santiago 1997

 Cutting et al 1998

 It is a critical element of care of the cleft lip 

and palate patient 



 This treatment modality has the objective of 

 active molding and repositioning of the 

deformed nasal cartilages and alveolar 

processes

 as well as lengthening of the deficient 

columella. 



 The lower lateral alar cartilage is depressed and 
concave in the alar rim, separated from the 
contralateral cartilage located high in the nasal 
tip

 This results in depression and displacement of 
the nasal tip. 

 The condition is also associated with overhang of 
the nostril apex

 The columella and nasal septum are inclined 
over the cleft with the base deviated towards 
the non cleft side. 







The lower lateral cartilages have failed to 
migrate up into the nasal tip to stretch 
the columella.

The prolabium lacks muscle tissue and is 
positioned directly on the end of the 
shortened columella.  





 The alar cartilages are positioned along the 
alar margins and are stretched over the cleft 
in a flared fashion. 

 In the complete bilateral cleft, the 
premaxilla is suspended from the tip of the 
nasal septum while the alveolar segments 
remain behind. 









Align and approximate the intraoral alveolar 

segments

Correct the malposition of the nasal 

cartilages

Correct the nasal tip and alar base on the 

affeted side 

Correct the position of the columella and 

philtrum 





 To lengthen the columella

 Reposition the apex of the alar cartilages 

towards the tip

Align the alveolar segments and premaxilla 

to from a normal maxillary arch. 



 It has been shown that correction of nasal

cartilage deformity and non-surgical

elongation of the deficient columella can be

achieved in combination with molding of

alveolar process through PNAM.



 This technique takes advantage of the
malleability of immature cartilage and its
ability to maintain a permanent correction of
its form.

 The nasal cartilage has a high degree of
plasticity in the neonatal period.



 The temporary plasticity of nasal cartilage is

believed to be caused by high levels of

hyaluronic acid, a component of the

proteoglycan intercellular matrix and which

is found circulating in the infant for several

weeks after birth

 Estrogen increases the level of hyaluronic

acid which increases the level of plasticity in

the cartilage.



With neonatal levels of maternal estrogen

highest immediately after birth, the period

of plasticity is slowly lost during the first

months of neonatal life.

Active soft tissue and cartilage molding

therapy is most successful during the first 3

to 4 months after birth.



 Reassure parents

 Feeding instructions

 An impression of the intraoral cleft defect is made 
with an elastomeric material in an infant acrylic 
impression tray.

 Baby fully awake

 Baby positions

 Preferably in a hospital setting

 Attention to airway 





 Teach the parents how to tape the lips.

 Tape from non-cleft to cleft side in UCL.

 Lip taping should be done 24hrs/day

Change the tape once a day, except taping is

loose.

 Remove the tape with wet cotton swab, as

gentle as possible

Don’t tape at same spot all the time.







 A conventional plate is fabricated on the cast
using clear acrylic resin.

 nasal conformers are attached to the intra
oral molding plate.

 Both are adjusted weekly over a period of 3
months before 1º lip and nose repair.



Molding plate delivery

 Instructions 

Wear plate 24hrs/day

Clean plate once daily

Clean baby’s mouth

 Baby will cry at the beginning but will adapt 

to the plate

Don’t feed baby without the plate

Many visits weekly until surgery is done.





 The NAM appliance is held in place with
denture adhesive and elastics are applied to
the cheeks.

 The premaxilla is retracted by using the
molding plate in conjunction with micropore
tape and elastics.

 The presurgical reduction in hard and soft
tissue cleft deformity reduces the magnitude
of the surgical challenge.





 Through gradual modifications made weekly, 

the shape of the nasal and oral structures are 

molded to resemble their normal shapes.

 At the conclusion of PNAM the nasal 

cartilages, columella, philtrum and alveolar 

segments should be aligned to facilitate the 

surgical restoration of normal anatomic 

relationships. 







A one stage primary lip-nose repair is done at 

about 3 -4 months (12-16 weeks)

Grayson recommended a 

Ginivoperiosteoplasty (Millard and Latham 

1990) to close the alveolar cleft during the 

initial surgery.



Guides alveolar segments into normal 

position prior to surgery

 Reducing the cleft gap facilitates primary 

gingivoperiosteal closure which increases 

probability that a complete osseus bridge is 

formed

Approximation of segments results in 

predictable correction of the alveolar, nasal 

cartilage and soft tissue deformities.



Healing of surgical repair occurs under 

minimal tension thereby reducing scar 

formation.

 Lengthening of the columella, overcorrection 

recommended

 Reduction in number of surgical revisions

 Less scaring



Normal growth of nasolabial complex

 Stretching of the nasal lining, which allows 

repair of the nose with less resistance 

 Reduction in the need for alveolar bone 

grafting

 Reduction in overall costs of treatment fom

birth to adolescence  



 Place infant plate into baby’s mouth

Mark the wire 10mm away from upper lip

 Bend the wire 80 degrees upwards extra 

orally

 The wire should be close to the mesial nasal 

dome.







































 Lip taping, 2 Long, 2 short tapes





































 Soft tissue breakdown if force applied exceeds 

tissue tolerance (ulceration)

 Premature emergence of maxillary deciduous 

central incisor through the overlying gingival 

tissue.

 Ectopic tooth bud may present on the mucosa at 

the lateral margin of the premaxillary segment

 Relapse if appliance is not worn

 To avoid nostril distortion and optimize aesthetic 

results

 “Nose up”  a surgical nostril retainer (silicon)





 The strategy to improve NAM success

Cleft team must provide parents with

education, active support and

encouragement during NAM treatment.

 Lack of parental comprehension, compliance

and commitment results in less than ideal

clinical outcomes.



 The debate is ongoing

Much of this controversy was based on the 

unrealistic claims made by the initial 

proponents of presurgical infant orthopaedics

NAM does not enhance maxillary growth

Orthodontic benefits are limited

Non surgical closure of defects in the palatal 

bone and soft tissue is impossible



 The establishment of the 1º dentition facilitates 
evaluation of the developing malocclusion. 

 The maxillary lateral incisor next to the cleft 
may be

 malformed 

 hypoplastic, 

 duplicated  

 displaced 

 rotated

 the tooth may partially erupt into the palate. 





 Constriction of the maxilla may exist, which 
could be lagging behind the mandible.

 Constriction of the maxilla may also lead to 
posterior crossbite. 

One or more incisors may erupt in lingual 
crossbite.

Orthodontic treatment is not usually carried 
out in the primary dentition but may be 
necessary. 





Children with cleft lip/palate have both the 

usual childhood dental needs and special 

problems arising from the clefts.

Good dental care is essential. These children 

have an increased need for preventive and 

restorative dental care due to underlying 

dental anomalies



 Regular dental visits should begin early.

 Reassurance

 Information

 Preventive advice

 Acclimatization

 Tooth eruption should be monitored

 Preventive measures



 Preventive counselling should take place 

regarding diet, proper tooth brushing, baby 

bottle caries, etc. 

Good oral hygiene is essential for successful 

cleft rehabilitation. 

Unhealthy teeth and gums compromise later

orthodontic and surgical interventions, and

may contribute to low self-esteem.



 Fluoride application may be done as caries

may complicate existing problems.

 Restorative treatment



 Any tooth adjacent to the cleft should be

maintained as much as possible

 Extraction can lead to bone resorption

adjacent to the cleft

 Results in a wider alveolar cleft which would

be more difficult to close at a later stage.



 Spacing of teeth may be also be present due

to missing teeth.

Orthodontic treatment at this stage is to

align the teeth and close spaces

 Simple treatment with URA to procline

incisors and eliminate crossbites can be

done.



 Alveolar bone grafting is usually performed
at about 8-10 years.

Done after the eruption of the lateral incisor
and prior to the eruption of the canine.

 (or before eruption of laterals when the
teeth adjacent to the cleft side is about ½
formed).

 Cancellous bone is grafted in to eliminate
the cleft.



 The alveolar bone graft facilities the
construction of a continuous arch

 Stabilizes the maxillary segment,

 Improves the appearance of the ridge,

 Assists the closure of any fistula,

 Facilitates the eruption of the canines into
the cleft site.



 The graft also facilitates orthodontic tooth

movement

Osseointegrated implants may also be placed

into the graft for replacement of missing

teeth.



 Extraction to relieve crowding may also be carried
out at this stage.

 Supernumerary teeth are extracted.

Monitoring of growth with study models and serial
cephalometric radiographs.

 Treatment given will depend on individual patient
evaluation

where there is no orthognathic deformity, full
orthodontic treatment may be performed.



 Problems include: 

 delayed eruption of 2º teeth, especially PM and 

canines 

 crowding 

missing teeth 

 abnormal tooth formation adjacent to the cleft 

 impactions (canines) 

 supernumerary teeth usually 2º (lateral) 

 buccal segment crossbites 



 Full orthodontic treatment 

 relieve crowding 

 expansion of the arch 

 alignment of teeth 

 correction of vertical discrepancies of the 

dental arches 

 closure or creation of space 



 Transverse expansion

Quadhelix

 Fixed palatal arch 

URA with screw (midline) 







Vertical discrepancies

Lack of vertical development: opening up of the

occlusion by means of a removable appliance

with a bite plane.

Submerged PM and molar teeth may be

extruded by means of intermaxillary elastics.

Horizontal

Patients with mild class III malocclusion may be

treated with a reverse pull headgear.



 If it is obvious that a patient is developing an

orthognathic problem, the main orthodontic

treatment may be postponed.

 The patients are reassessed as they enter

adulthood.

 Results of previous treatment are examined.



 The aim is to combine orthodontic and

surgical treatment to correct the skeletal

components of malocclusion.

 This involves management with the Oral &

Maxillofacial Surgeon.

 Proper evaluation with Cephalometric xrays

is necessary.



 Many patients have under developed maxilla with class
III skeletal relationship.

 Maxillary advancement osteotomy is usually the
treatment given, usually a Lefort 1,

 if the discrepancy is large, a mandibular pushback may
also be required.

 Occasionally a Lefort II level surgery is required which
may also be combined with a Lefort I.



 Presurgical ortho treatment may be necessary

 to decompensate the dentition:

 align the teeth,

 correct midline discrepancies etc,

 surgery then takes place followed by a post surgical
orthodontic phase for detailing of the occlusion.

 Surgery First Face First option is possible.



 DO has been around since 1903

 Gained recognition in the 1960s through the work of

Dr. Gavril Ilizarov of Russia to treat bone problems in

the leg.

 In 1992, DO was performed successfully on a human mandible

and since the mid-1990s, it has been used to treat midface

hypoplasia



 LeFort I maxillary advancement

Adolescents with cleft palate when their upper jaw

has not grown properly.

 LeFort III midface advancement

Younger children with Apert syndrome when their

entire upper face has not developed properly.

 Mandible distraction

Children of any age, from newborn to teenager e.g.

Pierre Robins sequence



Other specialties e.g. restorative dentist may 

need to fabricate crowns and bridges as part 

of the overall rehabilitation plan for the 

patients occlusion and long term stability. 



 The Smile Train

Noordhoff Craniofacial Foundation

Department of Craniofacial Orthodontics

Chang Gung Memorial Hospital

Taipei Taiwan

Management of OAUTHC







Thank you 

for your attention


