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Abstract

Cleft lip and palate (CLP) is the most common congenital deformity of the orofacial. 
Clefts are thought to be of multifactorial etiology due to genetic and environmental fac-
tors. Different dental abnormalities are usually seen in cleft patients, including midface 
deficiency, collapsed dental arches, malformation of teeth, hypodontia, and supernu-
merary teeth. Moreover, feeding and speech are major functional dilemmas for those 
patients. The goal of treatment is to restore esthetics and functional impairments associ-
ated with clefts. The nature and the extent of medical and dental problems among CLP 
patients dictate the need toward multidisciplinary approach where different medical and 
dental specialists are involved in the treatment. The purpose of this section is to codify 
and synthesize a literature about management of cleft lip and palate deformity from birth 
until adulthood so that general concepts, principles, and axioms can be formulated. In 
this regard, feeding plates, nasoalveolar molding (NAM), lip and palate repair, palatal 
expansion, alveolar bone grafting, rhinoplasty, orthodontic treatment, and orthognathic 
surgery will be discussed. Furthermore, the question of proper timing for each therapeu-
tic procedure is scrutinized in this chapter. Suggested clinical tips and changes of treat-
ment modalities are summarized and illustrated as well.

Keywords: cleft lip and palate, multidisciplinary management, lip repair, palate repair, 
orthognathic surgery

1. Introduction

Cleft lip and palate (CLP) is the most common orofacial malformation affecting one in every 
700–1000 newborns worldwide [1]. The anomaly is characterized by the lack continuity of 

tissues forming the lip, alveolus, and soft and hard palate. The severity ranges from a small 
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Figure 1. Surgical instruments for cleft surgery (Heister’s surgical textbook, 1731).

notch in the lip to a complete fissure extending into the roof of the mouth and nose. Due to 
their disturbing appearance in many cases, these deformities have attracted much attention 
in terms of treatment and research. The large impact of the cleft lip and palate on appear-

ance and function renders them a major public health problem worldwide [2]. Data from 

human and animal studies have suggested that the etiology of cleft lip and palate results 

from gene-environment interaction where genes have a major influence. Current research is 
emphasizing on detection of location and nature of mutations in genes associated with cleft 

lip and palate.

In comparison with unaffected children, individuals with unilateral cleft lip and palate 
(UCLP) present with striking asymmetries of the soft tissues as well as the nasomaxillary 

and lower facial structures. The facial profile is significantly affected by the cleft anomaly; the 
profile is generally concave due to the maxillary retrognathia. Several studies had reported 
that unilateral cleft lip and palate children have increased nose width, reduced mouth width, 
nose asymmetry, increased nose width/mouth width ratio, reduced upper lip length [3], and 
reduced lip elasticity [4]. For the dentoalveolar relationships, crossbite and open bite are com-

mon findings among unilateral cleft lip and palate patients [5].

Bishara et al. suggested that differences in dentoalveolar morphology between cleft and non-

cleft subjects could be related to many factors. These include the morphogenetic pattern of the 
cleft anomaly, long-term management, and adaptive changes due to the mechanical presence 
of the cleft or lack of continuity of tissues [6].
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The management of children with cleft lip and palate is a real challenge. Intervention of cleft 
patients starts as early as intrauterine and continues into late adulthood. Related families are 

involved as well. Those patients are presented with various problems, and thus, effective 
therapeutic outcomes can be only through a multidisciplinary approach. The cleft team con-

sists of different specialists work closely together, so that maximum care can be delivered in 
the optimum way. There is a consensus that understanding of the requirements and specialist 
skills of the other team members is necessary so that all members within the team can work 

coordinately which leads to improving outcomes.

The first proven description of treatment of a cleft lip and palate appeared in ancient China 
in the fourth century after Christ. Heister in 1731 described a clinical picture of cleft lip and 
palate management (Figure 1). It was Hagedorn who laid the basics of geometrical anatomical 
and surgical lip repair in 1884. He developed the surgical technique of repair using a geomet-
ric cutting procedure, the flap exchange, which in principle is in practice up to now. Thus, he 
founded basics of oriented surgical procedures that were described later by clinicians in the 

twentieth century [7].

2. Incidence of cleft lip and palate

Incidence of cleft lip and palate had been the subjects of many studies. There are significant 
differences in the incidence of cleft lip and palate, with the highest rates in Asian popula-

tions and Native Americans, intermediate rates in Caucasians, and lowest rates in African 
American. According to the European registration of congenital and twins (EUROCAT), inci-
dence rates of cleft lip and palate for various regions in Europe between the year 1980 and 
1988 were 1.45–1.57/1000 living birth [8]. Unilateral cleft lip and palate (UCLP) occurred in 

40% of all cleft groups with male/female ratio (2:1) and was more common on the left side [9]. 

On the other hand, isolated cleft palate occurs more in females and is usually associated with 
syndromes [10].

3. Classification of cleft lip and palate

Different systems were introduced to classify cleft lip and palate.

3.1. Veau classification (1931)

Veau (1931) classified oral clefts based on the anatomy of the oral cavity into four groups:

1. Cleft of soft palate.

2. Cleft of soft and hard palate from incisive foramen up to the secondary palate.
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3. Complete unilateral cleft from the uvula to incisive foramen, going on one side through the 
alveolus at the side of the future lateral incisor tooth.

4. Complete bilateral cleft from the incisive foramen to the alveolus, the premaxilla remains 
suspended from the nasal septum.

3.2. Classification by International Confederation for Plastic and Reconstructive Surgery 
(1966)

International Confederation for Plastic and Reconstructive Surgery had classified oral cleft 
into three groups:

1. Clefts of anterior primary palate, where the lip and alveolus are affected.

2. Clefts of anterior and posterior palate, where the alveolus and the hard palate are 
affected.

3. Clefts of the posterior palate, where the hard and soft palate are affected.

3.3. Kernahan and Stark classification (1958)

This classification is based on embryology and classifies oral clefts into two main groups:

1. Cleft of primary palate: extends from alveolus up to the incisive foramen.

2. Cleft of secondary palate: extends from soft and hard palate up to incisive foramen. Both 
groups could be complete or incomplete, unilateral or bilateral (Kernahan and Stark, 
1958).

Kernahan and Stark classification was widely accepted because it is simple and embryologi-
cally sound [11].

3.4. Kernahan stripped “Y” classification

This classification is represented as a stripped “Y” with numbered blocks. Different numbers 
represent a specific affected area in the cleft deformity (Figure 2).

 - Blocks 1 and 4 indicate the lip.

 - Blocks 2 and 5 indicate the alveolus.

 - Blocks 3 and 6 indicate hard palate to the incisive foramen.

 - Blocks 7 and 8 indicate hard palate to incisive foramen.

 - Block 9 indicates the soft palate.

The shaded boxes represent the site of cleft deformity.
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3.5. Iowa classification

Iowa classification had classified cleft lip and palate into five groups (Figure 3). This descrip-

tive classification was a variation of Veau classification and is more commonly used.

Figure 2. Kernahan’s stripped “Y” classification.

Figure 3. Iowa classification of cleft lip and palate.
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4. Embryology background

Knowledge of the normal embryological development of the lip and palate is essential for 
understanding and management of cleft lip and palate. The face is formed by the fusion of a 

number of embryonic processes that form around the primitive oral cavity (stomodeum). By 

the 4th week of intrauterine life, five branchial arches develop at the site of future neck. The 
nasomaxillary complex is formed through the development of the first branchial arch (the 
mandibular arch). The upper boundary of the stomodeum (primitive oral cavity) originates 

as a large frontal prominence. The primary mouth is divided from the foregut by the bucco-

pharyngeal membrane. The dorsal end of developing mandibular arch gives off a bud called 
maxillary process with the formation of the nasal pit. One medial and two lateral nasal pro-

cesses are formed as the frontonasal process gets divided [12] (Figure 4).

4.1. Development of the primary palate (upper lip and premaxilla)

The maxillary process undergoes rapid growth between the 5th and the 6th weeks of intrauter-

ine life. By the 7th week, the maxillary, the medial, and lateral nasal processes are integrated 
to form the intermaxillary segment with its labial component forming the philtrum of the 

upper lip while its triangular palatal component forming the maxillary incisors and extend 

backwards to the incisive foramen. As a result, the upper lip and the maxilla are formed. Cleft 
lip may develop due to inadequate proliferation of the maxillary and medial nasal processes.

4.2. Development of the secondary palate

The rest of the palatal shelves forms hard and soft palates, which are formed from secondary 
palate. By the 6th week of the intrauterine life, palatal shelves are formed from the medial sur-

face of the maxillary process. These will grow medially and downwards, lateral to the tongue 
being elevated in the 7th week, and more marked in the anterior region and leading to growth 
of the mandible.

Figure 4. Facial embryo at day 45.
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The tongue plays a vital role in the initial prevention of the palatal shelves union. Thus, the 
shelves grow vertically down. By the 8th week of intrauterine life, palatal shelves approximate 
touching each other. As a result, the related epithelium degenerates and mesenchyme from 
both shelves join in the midline. Final closure by fusion is completed by the 10th week and 

usually occurs a little bit later in males than females. Failure of fusion of the maxillary shelves 
with each other and with the frontonasal processes results in cleft palate.

5. Etiology of cleft lip and palate

Recent studies have shown that the etiology of cleft lip and palate is multifactorial. The under-

lying genetic factors are enhanced by environmental factors [13].

5.1. Genetic factors

The genetic factors for the etiology of nonsyndromic cleft lip with or without cleft palate and 

for nonsyndromic cleft palate only were first indicated in the population studies of Fogh-
Anderson. Animal studies of cleft deformity were directed toward the importance of the 
secondary palate formation. These studies have pointed out the importance of extracellular 

matrix proteins and soluble factors in normal palate formation. Transforming growth factor-α 
(TGF-α), epidermal growth factor, fibroblast growth factor, and TGF-β3 are of clinical signifi-

cance in this process. Moreover, transforming growth factor-α (TGF-α) has been suggested as 
a target gene in the etiology of nonsyndromic cleft deformity. In animal studies, high levels 
of TGFA were detected in the epithelial tissue of the medial edge of the palatal shelves at 
the time of shelf fusion. The biologic support for the role of TGFA gene in cleft etiology was 
addressed due to the reported association of TGFA alleles with human cleft lip and palate [14].

Glu mutation of the PVRL 1 gene proved to be a genetic factor for nonsyndromic clefts of the 

primary and the secondary palates, but simultaneous occurrence of PVRL1 and CLPTM 1 
gene mutations in cleft patients does not correlate with the type of cleft (left, right, bilateral) 
or the gender of the patients [15, 16].

5.2. Environmental factors

A positive association between maternal cigarette smoking and cleft lip and palate has been 
observed in number of studies [17]. A case-control study of the association between cleft lip 
and palate and maternal exposure to tobacco smoke during the first trimester of pregnancy 
in United Kingdom proved that there is a statistically significant positive association between 
active smoking during pregnancy and the risk of developing cleft lip and palate [18]. B group 

vitamin deficiency (including folic acid) during pregnancy has been shown to be a teratogen 
in the etiology of cleft lip and palate formation in humans [19].

Krost and Schubert evaluated the seasonal influence on the occurrence of cleft lip and palate and 
proved a significant maximum risk in spring and minimum in winter for the conception date. 
They claimed that there are seasonal factors implicated in the etiology of cleft lip and palate. 
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These include deficiency of vitamins and fluctuations in mother’s diet, intensive UV light expo-

sure, the use of fertilizers and pesticides in agriculture, and infectious disease cycles [20].

6. Cleft management

Management of children with cleft lip and palate should go through a multidisciplinary team 

who will provide the optimal treatment (Bill, 2006). The managing team should provide com-

prehensive diagnosis, planning, and treatment. The cleft team usually includes orthodontist, 
maxillofacial surgeon, plastic surgeon, prosthodontist, speech therapist, audiologist (ENT 
specialist), psychologist, and pediatrician [21]. Goals of treatment of the child with a cleft 

lip and palate should include the repairing the birth defect (lip, palate, and nose), achieving 
normal speech, language, hearing, functional occlusion, and good dental health. It should 
also optimize the psychosocial and developmental outcomes [22]. However, protocols for the 
management of CLP patients vary from center to center. According to the Eurocleft project 
between 1996 and 2000, there were 194 different surgical approaches followed for treatment 
of unilateral cleft alone [23]. Management is discussed according to specific time periods as 
shown below.

6.1. Pre-natal diagnosis

Ultrasound examination may detect clefts of the lip and alveolus unlike cleft palate, which is 
difficult to diagnose through routine screening (Figure 5). Additional examinations and tests 
can confirm the presence of deformity. These include cephalic presentation of the child, low 
body mass index of the mother, and examination preferably around the 20th gestational week 
[24]. Moreover, information about family history should be addressed so that provisions for 
postnatal measures in adequately equipped hospitals can be made in with improvement in 
ultrasound technology.

In case of cleft identification, genetic counseling the family including amniocentesis should 
be performed. For this purpose, a complete pregnancy progress and family history should 
be addressed. Exposure to any teratogenic factors, the presence of family members with cleft 
or other birth defects, developmental problems, and genetic syndromes are all important 
parameter to explore during counseling. In cases where clefts are diagnosed prenatally, the 
cleft team will be involved in the management so that the family can learn about the nature 

of the deformity and its care and treatment strategies. Psychological and emotional support 

of the family is very essential procedure at this time due to the very negative effect once the 
diagnosis was confirmed.

6.2. Birth time

The most immediate problem caused by orofacial clefting is likely to be difficulty with feed-

ing. The anatomical characteristics of cleft lip and palate greatly hinder infants’ ability to 

feed. Poor intraoral suction may produce choking, emission of milk through the nose, and 
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excessive air intake. The feeding process can also be extremely stressful for the parents of 

such infants who often struggle to find effective feeding method [25]. Early referral to the 
infant-feeding specialist or nurses associated with cleft teams can facilitate to solve this prob-

lem. Those children need special teat and bottles that allow milk to be delivered to the back 
of throat where it can be swallowed (Figure 6). In addition, we may use special dental plates 
(palatal prosthesis) to seal the cleft side. Such prosthesis could be effective in increasing the 
volume of fluid intake, decreasing time of feeding, and promoting adequate growth and gain 
in infants with cleft lip and palate [26]. Some babies may not have the energy to suck from a 

teat, and here a cup and spoon method may be helpful (Figure 7).

Presurgical orthopedics and nasoalveolar molding have become part of the treatment proto-

col in many cleft centers to improve the treatment outcome. Presurgical orthopedics approxi-

mates the maxillary alveolar segments and results in reduction of the tension on the repaired 

lip. The Latham appliance is an active presurgical orthopedic device used for cleft defects 

(Figure 8). Its long-term effects are debated. The basic idea behind appliance is to decrease 
the anatomical dilemma in cleft deformity so that better surgical outcome can be obtained. 
The device has proved its success in expanding and aligning the maxillary segments; retrud-

ing protruded premaxilla; aligning bilateral alveolar ridges; reducing tension on surgical clo-

sures; and reducing rates of fistula development. However, its long-term effect on maxillary 
development or occlusion has not been proven [27].

On the other hand, presurgical nasoalveolar molding (PNAM) can reduce soft tissues and 
cartilaginous cleft deformity to facilitate surgical soft tissue repair with minimum tension 

Figure 5. Three-dimensional neonatal view—various cleft deformities.
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to minimize scar formation [28]. It stimulates and redirects growth of the alveolar segments, 
which will lead to ideal arch formation. Moreover, it aids in normal speech development 
through better positioning of the tongue. Other benefits include improvement of appearance 

Figure 6. Special feeding bottle for cleft patients.

Figure 7. Spoon feeding for cleft patients.
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psychosocial wellbeing, better feeding, and bone contour [29]. PNAM appliance consists of 
a removable alveolar molding plate made of orthodontic acrylic from a dental cast of the 

infant’s maxilla. The nasal stent is bent at the end of a 0.032-inch stainless steel wire that is 
embedded into the anterior portion of the alveolar molding plate (Figure 9). The nasal stent 

Figure 8. Pre-surgical orthopedic plate—Latham appliance.

Figure 9. Active alveolar molding appliance.
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and the intraoral molding plate are adjusted weekly or biweekly to gradually correct the 
nasal and alveolar deformities, giving rise to the name nasoalveolar molding. PNAM can be 
applied to the entire range of cleft deformities including complete clefts without an intact 

nasal floor [30].

6.3. Lip repair

There is a wide variation in the timing and techniques of primary lip repair depending 
upon the preference and protocol of the surgeon and cleft team involved. These include 

LeMesurier—1949, Tennison—1952, Randall—1959, Pfeifer—1970, Millard—1976, Del chei-
lorhinoplasty technique (Delaire—1978), "alar-leapfrog" technique (Pigott—1985) and many 
others. In broad terms, lip repair is performed at 3 months of age and palate repair at 12 
months of age (Millard technique). Other schools perform surgery earlier (soft palate repair 
at 3 months of age and lip and hard palate repair at 6 months of age) as in the case of Malek 
protocol [31]. Cleft surgery has a major target in dissecting and approximating the muscles 
of the lip and alar base in their correct anatomical position. Debates continue to point out the 

suitable dissection procedure (subperipostal dissection or supraperiosteal dissection) [32].

Neonatal repair is still being evaluated. Some schools suggest doing the surgery as early as 
possible. According to them, the early surgery improves the facial appearance and reduces 
parent’s apprehension. Moreover, earlier surgeries would help in the development of normal 
articulation [33]. On the other hand, some schools oppose earlier surgical intervention as this 
will restrict future growth leading to maxillary collapse and occlusal crossbites. Moreover, 
delayed surgery means that surgeons will have more tissues to deal with giving better outcome.

6.4. Palate repair

Cleft palate repair is a challenging procedure to learn because of the delicate tissue handling 

required and the small confines of the infant oral cavity. Hard and soft palate repair is per-

formed at the age range of 9–18 months. The idea behind this relatively early intervention 
is giving priority to development of normal articulation, which can be extremely difficult to 
eradicate after the age of 5 years [34]. Different surgical protocols are followed to repair the 
palate; these include: Von Langbeck repair, vomer flap repair, and Z-plasty repair. In general, 
scar retraction due to exposed bone in palatoplasty is the leading cause of constricted maxilla. 

Modern techniques have focused on minimizing the effects of scarring by reducing the expo-

sure of the bone area.

It is self-evident that a physical defect that affects the structures of the mouth and face has the 
potential to influence articulatory development [35]. Cleft palate often causes problems with 

speech and hearing. It has been primarily considered as a disorder of the vocal tract. Parents 
are encouraged to stimulate and converse with infants normally expecting the development 

of good speech. Speech and language therapist should carry out early assessment with spe-

cial expertise in clefts. Assessment at 18 months gives a good indication and is repeated, for 
example, at 3 years. In most cases, the majority of children following cleft palate repair have 
normal intelligibility. On the other hand, many babies with cleft lip and palate have recurrent 
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otitis media and develop glue ear. A possible etiology for this is that palatal muscles (levator 
palati and tensor palati) are involved in cleft deformity leading to eustachian tube dysfunction. 

Cleft subjects need extensive screening in ENT department [36].

6.5. Primary dentition (2–6 years)

Velopharyngeal insufficiency (VPI) is a common finding in cleft patients. VPI is the incom-

plete closure of the velopharyngeal sphincter resulting in hypernasal resonance, which can 
compromise speech intelligibility. Most sounds are divided to be oral (produced in the oral 

cavity) and nasal (m & n only). Speech nasality happens when the oral cavity is not com-

pletely sealed from the nasal cavity. As a result, air escapes through the nose. Even after 
palate repair, cleft patients can still sound nasal due to the inability of the soft palate to seal 
and separate these two cavities. The reason for that is weakness in muscles of the soft palate. 

Moreover, the soft palate is short, which hinders its contact with pharyngeal wall [37]. Speech 

assessment might be commenced as early as 18 months of age taking into consideration the 

needs of the patient [38]. Assessment of speech must continue through childhood along with 
cleft team to detect any developing problems that may arise with growth. ENT surgeon will 
be involved throughout all monitoring phase. Lip revision and closure of any residual palatal 

fistula before schooling might be considered to support speech development [39].

Orthodontic treatment in this stage is limited to the correction of certain posterior crossbite 
and anterior crossbite of mild-to-moderate degree. Posterior crossbites are of both skeletal 

and dental origin. A crossbite of a dental origin and accompanied with occlusal shift can be 
managed by selective grinding; anterior crossbite of mild-to-moderate degree can be man-

aged by the use of elastic protraction forces delivered through a facial mask [40]. However, if 
this crossbite is related to severe maxillary hypoplasia, the patient is best managed with surgi-
cal procedures that are done at later stages. During this age, it is important to develop good 
dental care habits, instituting fluoride supplements in nonfluoridated areas [41].

6.6. Mixed dentition (6–12 years)

The negative effects of surgical repair become clear during this phase including maxillary 
collapse and arch discrepancies. Moreover, defects in alveolar bone, tooth number, forma-

tion, and position can be detected. Surgeons start to consider alveolar bone graft to correct 
the maxillary defects at this stage (Figure 10). Grafting is best performed with autogenously 

cancellous bone. Alveolar bone grafting will provide maxillary-alveolar ridge continuity 
for tooth eruption and alignment. It also provides nasal base support and provides bone 
through which the permanent canines and laterals can erupt into the dental arch. In bilateral 
cases, alveolar bone grafting stabilizes the premaxillary segment with bone support [42]. 

Alveolar bone grafting is performed using a gingival flap of mucoperiosteum, turned back 
“book” flaps and cancellous bone harvested from the iliac crest. The covering flap of gingival 
mucoperiosteum is used to cover the graft in the alveolus, nostril floor, and anterior max-

illa. The ideal age for bone grafting is 9–11 years to give chance for the lateral incisor or the 
canine to erupt through the graft and stabilize it. Supernumerary teeth in the surgical site 

should be extracted 8–12 weeks before surgery. This will allow the surgeon to have intact 
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gingival tissues for proper coverage of the alveolar bone graft. At the time of complete erup-

tion of permanent dentition (approximately 12 or 13 years of age), orthodontic treatment is 
commenced.

The timing of bone grafting will be decided on the basis of the dental development of individ-

ual patients [43]. In patients with well-formed lateral incisors that are in the line of the dental 
arch, bone grafting can be done quite early, around 7 or 8 years. However, most patients with 
complete unilateral cleft lip and palate have a missing, ectopic, or deformed lateral incisor, so 
it is preferable that bone grafting is postponed until they are 10 or 11 years of age (Figure 11). 

This allows the root development of the cleft-side canine to progress more and may help in 

better canine eruption [44].

An interceptive orthodontic treatment is undertaken in the mixed dentition to reposition the 
dentition adjacent to the cleft preparing the cleft side for the secondary alveolar bone graft, 

Figure 11. CBCT of alveolar bone graft in UCLP patient (A: before and B: after).

Figure 10. Alveolar bone graft.

Insights into Various Aspects of Oral Health112



but such procedure must be postponed until the development of the incisor roots to avoid any 

resorptive effect on teeth. If maxillary segments and dentition on either side of the cleft are 
well aligned, it is not necessary to do presurgical orthodontics [45]. Thus, orthodontic treat-
ment is not generally commenced until age 9 or 10 years when, if necessary, the maxillary seg-

ments are expanded to correct the transverse relationship using palatal expansion appliances, 
these include upper removable appliance, quad helix (Figure 12), rapid maxillary expansion, 
bonded “fan” appliance (Figure 13), and others [46, 47].

6.7. Permanent dentition

Definitive orthodontic treatment must be commenced at this time. The goals of treatment are 
similar to those for noncleft patients, but certain conditions must be taken into consideration 
during the treatment planning. These include maintenance of the integrity of the dentition 

and supporting structures especially for teeth adjacent to the cleft side, correction of impacted 
and transposed teeth, and management of congenitally missing teeth [48].

If the cleft side lateral incisor is missing, management will be based on either replacing the 
missing tooth with prosthesis or closing the space. In those patients with missing lateral 
incisor in whom the maxillary canine has migrated mesially and is erupting into the grafted 

alveolar ridge, replacement of the missing lateral incisor by the canine and movement of 
all posterior teeth forward will be the treatment of choice. In cases where the alveolar bone 
graft is not ideal, bone morphology can be improved by moving the canine forward into 
graft side [49].

Extractions may be required to create space for arch alignment with the second premolars 
being first choice in the maxilla. This is related to formation of scar tissue during the course 
of primary palatal repair, which pulls the premolars palatally. However, relapse is common 
after orthodontic correction. Invariably, fixed appliances are required to achieve a satisfactory 
degree of precision in tooth alignment with sound values of tip and torque movements [50]. 

Once the permanent dentition has been established, planning for orthognathic surgery must 
take place in a tempt to correct mid-face retrusion. Factors such as maxillary retrognathia, the 
magnitude and effect of any future growth, and patient wishes should be taken into consider-

ation. Surgical correction is indicated only when growth is complete. Surgical revision of the 

nose (rhinoplasty) will be the last surgical step. This is because movement of the underlying 

bone will affect the contour of the nose [51].

Hypodontia, microdontia, and conical crowns are common findings in cleft lip and palate 
(Figure 14). In broad terms, treatment strategies reflect the pattern of tooth absence, the 
amount of residual spacing, existing malocclusions, and patient’s attitude [52, 53]. The con-

genital missing of teeth may result in minimal spacing; still, it may not be an esthetic concern 
to patients and can be accepted. Space closure and modification of the canine to resemble a 
lateral incisor is a common treatment option where maxillary lateral incisors are missing. 

However, where several teeth are congenitally absent, the orthodontic redistribution of space 
to allow restoration with prostheses is frequently the treatment of choice. The esthetic and 
functional outcomes of such an approach should be confirmed with a trial diagnostic set-up.
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Replacement of missing teeth with prosthesis includes removable partial dentures, conven-

tional and adhesive bridges, and implant supported prostheses. Clearly, both the timing and 
manner of their application must reflect the needs and limitations imposed by a young, grow-

ing individual [54].

6.8. Orthognathic surgery

The midfacial hypoplasia or maxillary constriction is a common secondary deformity in cleft 

deformity involving primary palate. This hypoplasia and constriction are related to growth 

impairment and scar formation in hard palate during the palate repair. Despite of orthodon-

tic treatment, up to 25% of patients with cleft lip and palate needs surgical interventions to 
achieve balanced and harmonious facial appearance.

Figure 12. Quad helix expansion in UCLP.
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At approximately the age of 17–18, a final assessment of facial pattern is carried out clinically. 
Detailed cephalometric assessment and growth analyses are carried out to plan for orthog-

nathic surgery. No orthognathic surgery is carried out until growth is complete. Surgeons 
perform the corrective surgery in the maxillary bone or both jaws according to the severity of 
the underlying skeletal discrepancy. The advantage of this surgical-orthodontic approach is 

that the clinicians can provide the patient with occlusal relations close to ideal and markedly 

improved function and esthetics.

Figure 13. Bonded “fan” expansion appliance.

Figure 14. Hypodontia in cleft lip and palate.
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6.9. Psychological effects

Children with craniofacial anomalies are at greater risk of developing behavioral, emotional, 
or social competence problems [55]. Some children with oral clefts have decreased social com-

petence as shown by fewer friends and poor social interaction. Slifer et al. have found that 

30–50% of children with cleft lip and/or palate between the ages of 6 and 16 are rated by their 
parents to be 1.0 or more standard deviations below the mean compared to noncleft peers 

on measures of social adjustment and competence (sharing their friends in social activities, 
degree, and quality of social interaction). Unfortunately, this tendency continued through 
adolescence and into adulthood [56].

All the above features will have psychological effects on cleft patients as well as their families; 
these effects become more significant when patients get younger. Two stages where those 
children have a real challenge to deal with; are when they go to school (5–6) years i.e. the dif-
ficulty of being different. The second when they start to look after their appearance, i.e. the 
pre-puberty and adolescence time. Children with visible clefts are often very self-conscious 

about their appearance, speech, and schooling.

6.10. Learning disorders and behavioral problems

Children with cleft lip and palate are at an increased risk for learning disorders. There is a 

consensus that language skills of cleft palate patients tend to be delayed even if the cleft was 

a small one [57]. Broder et al. have examined the prevalence of learning disability, level of 
school achievement, and prevalence of grade retention by type of cleft and gender at two 
craniofacial centers. The results showed that 46% of subjects with cleft had learning disabil-
ity and 47% had deficient educational progress. Moreover, 27% had repeated a grade in the 
school. The results also showed that males with only cleft palate and females with cleft lip and 

palate were at higher risk among all cleft subjects [58].
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