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ABSTRACT

Cleft lip and palate are congenital craniofacial anomalies that require coordinated surgical, dental,
speech, otologic, nutritional, and psychosocial care throughout childhood and adolescence. The
objective of treatment is not only anatomical closure, but restoration of lip competence, nasal
symmetry, palatal function, normal speech, maxillary arch continuity, dental development, facial
growth, and psychosocial well-being. Primary cleft lip repair is usually performed during early
infancy, whereas palate repair is performed later, with timing influenced by the need to support
speech development while minimizing adverse effects on maxillary growth. Common unilateral
cleft lip techniques include Millard rotation-advancement, Tennison-Randall repair, Mohler
modifications, Fisher repair, and other anatomical or triangular flap designs. Palatal reconstruction
usually involves closure of the oral and nasal layers with functional reconstruction of the levator
veli palatini sling through techniques such as intravelar veloplasty, two-flap palatoplasty, von
Langenbeck repair, or double-opposing Z-plasty. Secondary procedures remain common and may
include fistula repair, speech surgery for velopharyngeal insufficiency, alveolar bone grafting, cleft
rhinoplasty, orthodontic treatment, and orthognathic surgery. Although multiple protocols have
been described, current evidence does not identify a single universally superior operative
sequence. Optimal outcomes depend on individualized surgical planning, standardized follow-up,
multidisciplinary coordination, and long-term assessment of speech, facial growth, dental
occlusion, airway function, and patient-reported outcomes.
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INTRODUCTION

Cleft lip and palate are among the most frequent congenital
craniofacial conditions and represent a
reconstructive challenge. Their impact extends beyond the

complex

visible facial defect, affecting feeding, speech, hearing,
dentition, maxillary growth, nasal form, airway function, and
psychosocial development. For this reason, cleft care is best
understood as a longitudinal reconstructive pathway rather
than a single operation [1,2].

Modern management is multidisciplinary and staged.
Surgical repair begins in infancy, but care continues through

speech development, mixed dentition, adolescence, and
sometimes adulthood. The main goal is to restore function
while producing balanced facial growth and acceptable
aesthetic outcomes. However, no universally accepted
protocol exists, and timing varies among institutions because
different strategies emphasize different priorities, particularly
speech development versus facial growth preservation [3-5].
Principles of Management

The surgical plan is determined by cleft anatomy, laterality,
cleft width, alveolar involvement, nasal deformity, syndromic
status, feeding ability, associated anomalies, and family
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access to long-term care. Early evaluation should include
feeding support, growth monitoring, airway assessment,
hearing evaluation, genetic screening when indicated, and
counseling by a cleft team. Presurgical orthopedics or
nasoalveolar molding may be used in selected infants,
particularly those with wide unilateral or bilateral clefts, to
improve segment alignment and nasal shape before definitive
repair [3,6].

The primary surgical sequence usually begins with cleft lip
repair, followed by palate repair. Later stages may include
management of middle-ear disease, speech therapy, alveolar
bone grafting, secondary lip or nasal revision, and
orthognathic surgery. This staged model reflects the fact that
cleft deformity changes with growth, and secondary
procedures are often part of expected care rather than
evidence of failed primary repair [7].

Primary Cleft Lip Repair

Primary cleft lip repair is usually performed during early
infancy once the child is medically stable, gaining weight,
and safe for anesthesia. The operation aims to reconstruct the
orbicularis oris muscle, restore the continuity and height of
the upper lip, align Cupid’s bow, correct the vermilion,
recreate the nasal sill, and improve nasal base symmetry. In
unilateral cleft lip, the key technical principle is muscular
reconstruction; skin closure alone cannot restore function or
symmetry [2,6].

Several techniques are widely used. The Millard rotation-
advancement repair remains one of the most influential
methods because of its flexibility and ability to place scars
along aesthetic subunit borders. Tennison-Randall repair uses
a triangular flap to address vertical lip deficiency, while
Mohler and modified Millard techniques attempt to improve
philtral column reconstruction and nasal base correction.
Fisher’s anatomical subunit repair emphasizes precise
landmarks and restoration of natural lip subunits. Current
evidence does not clearly establish one technique as
universally superior; choice depends on cleft morphology and
surgeon experience [6,8].

Primary nasal correction is commonly performed at the time
of lip repair. Conservative repositioning of the alar cartilage,
nasal base, and nasal floor can improve early symmetry and
may reduce the severity of later cleft nasal deformity.
Definitive cleft rhinoplasty, however, is usually delayed until
facial growth is near completion.

Bilateral Cleft Lip Repair

Bilateral cleft lip repair presents additional challenges
because of prolabial deficiency, premaxillary protrusion,
short columella, and bilateral nasal deformity. Surgical goals
include central lip reconstruction, orbicularis muscle repair,
columellar and nasal base improvement, and preservation of
premaxillary vascularity. Wide bilateral clefts may benefit
from presurgical orthopedic treatment to improve alignment
before repair. Even with careful primary correction,
secondary revisions are common because columellar

deficiency, vermilion mismatch, nasal flattening, and lip
tightness may become more evident with growth.

Primary Palate Repair

Palate repair is performed to separate the oral and nasal
cavities and to create a functional velopharyngeal mechanism
for speech. The timing remains debated. Earlier repair may
improve speech development by restoring palatal function
before the child develops compensatory articulation patterns.
Delayed hard palate closure may theoretically reduce
maxillary growth restriction, but it may prolong feeding
difficulties, nasal regurgitation, and speech-related problems.
Systematic review evidence has not shown a consistent
overall advantage of one-stage over two-stage palatoplasty
across growth, speech, hearing, fistula, or complication
outcomes, and certainty remains limited [7].

The essential technical goal of palatoplasty is not only
mucosal closure but reconstruction of the levator veli palatini
sling. In cleft palate, the levator muscles insert abnormally
along the posterior hard palate and cleft margins rather than
forming a transverse sling. Intravelar veloplasty reorients
these muscles to improve velopharyngeal closure. Common
techniques include von Langenbeck repair, Bardach two-flap
palatoplasty, straight-line repair with intravelar veloplasty,
and Furlow double-opposing Z-plasty. Comparative studies
suggest that outcomes depend heavily on patient anatomy and
surgical execution rather than technique alone [8].
Single-Stage Versus Staged Repair

Most centers perform staged lip and palate repair, but single-
stage primary repair has been described. A single-stage
approach may reduce the number of anesthetic events and
improve access in settings where repeated operations are
difficult. However, concerns include higher fistula rates,
speech abnormalities, and increased surgical burden during a
single anesthetic in some series. Therefore, single-stage
repair may be appropriate in selected settings but has not
replaced staged protocols as a universal standard [9].
Secondary Procedures and Long-Term Burden

Even after successful primary repair, secondary surgery is
common. Oronasal fistula may cause nasal regurgitation,
speech distortion, recurrent inflammation, and family
distress. Velopharyngeal insufficiency may require speech
therapy, nasoendoscopic evaluation, and procedures such as
pharyngeal flap, sphincter pharyngoplasty, palatal
lengthening, or revision intravelar veloplasty. Otologic
disease is also frequent because eustachian tube dysfunction
predisposes children with cleft palate to otitis media with
effusion and conductive hearing loss.

The operative burden can be substantial. One tertiary-center
audit found that children with cleft lip and palate underwent
an average of four operations in early childhood, with ear-
related procedures being the most common after primary
repair [10]. Long-term studies of bilateral cleft lip and palate
also demonstrate high secondary surgery rates, including
fistula repair and speech-correcting surgery before or around
the time of alveolar bone grafting [11].
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Alveolar Bone Grafting and Orthognathic Management
Alveolar bone grafting is typically performed during mixed
dentition, before eruption of the permanent canine. Its goals
are to restore maxillary arch continuity, close residual
alveolar fistulae, support tooth eruption, stabilize orthodontic
expansion, and improve nasal base support. Iliac crest
cancellous bone remains widely used, although alternatives
such as recombinant human bone morphogenetic protein-2
have been investigated in selected protocols [12].

As the child grows, orthodontic treatment becomes central to
arch coordination and occlusal development. Maxillary
hypoplasia may occur due to the cleft deformity itself,
surgical scarring, or both. In patients with significant class I11
malocclusion or midface retrusion, orthognathic surgery,
usually Le Fort I maxillary advancement, may be required
after skeletal maturity.

Perioperative and Multidisciplinary Considerations
Perioperative care influences surgical outcomes. Feeding
optimization, safe anesthesia, pain control, wound protection,
standardized postoperative feeding, and early identification
of dehiscence or fistula are important. Speech-language
pathologists and audiologists should be involved early
because speech and hearing outcomes cannot be corrected by
surgery alone. Psychosocial support is also important,
especially as children enter school age and adolescence
[3,13].

Access to timely cleft repair remains unequal. National data
have shown disparities in timing of primary cleft lip and

palate repair across racial and ethnic groups, emphasizing the
importance of early referral, centralized cleft teams, and
systems that reduce delays in care [14].

Discussion

The central challenge in cleft surgery is balancing early
functional repair with long-term growth and development.
Lip repair seeks early muscular and nasal reconstruction,
while palate repair must support speech without producing
excessive maxillary growth restriction. Because these goals
sometimes compete, different centers have developed
different protocols.

Current evidence suggests that no single technique or
sequence is superior for all patients. Outcomes are influenced
by cleft severity, surgeon skill, perioperative care, speech
therapy, orthodontic support, and consistency of follow-up.
For this reason, comparative studies often show similar
results between protocols, and many conclusions remain
limited by retrospective design, small sample size,
inconsistent outcome measures, and institutional variability
[4,5].

The best results are achieved when surgery is integrated into
a long-term cleft pathway. A good primary repair reduces the
need for secondary procedures, but it does not eliminate the
need for growth-based reassessment. Cleft care should
therefore be evaluated not only by early wound healing, but
also by speech, hearing, occlusion, facial growth, nasal
airway, aesthetic appearance, and patient-reported quality of
life.

Figure 1. Millard II Unilateral Repair (Markings)
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CONCLUSION

Surgical management of cleft lip and palate is staged,
multidisciplinary, and individualized. Primary lip repair in
infancy restores lip continuity, orbicularis function, and nasal
base symmetry. Palate repair later in infancy or early
childhood separates the oral and nasal cavities and
reconstructs the velopharyngeal mechanism, with timing
guided by speech and growth considerations. Multiple lip and

Figure 2. Preoperative and postoperative view for conventional technique

palate techniques are effective, but no universally superior
protocol has been established. Secondary procedures for
fistula, velopharyngeal insufficiency, alveolar cleft, nasal
deformity, dental malocclusion, and maxillary hypoplasia
remain common. Long-term success depends on coordinated
surgical care, speech therapy, hearing management,
orthodontics, psychosocial support, and equitable access to
specialized cleft teams.

preparation

orthopedics in selected cases

Stage Approximate timing Main intervention Primary goals

Neonatal Birth to first weeks Feeding support, airway assessment, | Stabilize infant and plan care
evaluation genetics, team referral

Presurgical First weeks to months Nasoalveolar molding or presurgical | Align segments and improve

nasal form

Primary lip repair

Early infancy

Cheiloplasty with muscle
reconstruction and nasal base
correction

Restore lip continuity,
symmetry, and orbicularis
function

Primary
correction

nasal

Often with lip repair

Alar base and lower lateral cartilage
repositioning

Improve early nasal symmetry

1594  Volume 06 Issue 07 July 2026

Corresponding Author: Javier Guzman Villalén




Surgical Management of Cleft Lip and Palate: A Staged Multidisciplinary Approach

Primary palate | Usually later infancy or early | Palatoplasty with intravelar | Separate oral/nasal cavities and
repair childhood veloplasty when appropriate improve speech potential
Otologic care Infancy onward Audiology, tympanostomy tubes | Prevent hearing-related speech
when indicated delay
Speech surveillance | Early childhood onward Speech therapy, nasoendoscopy, VPl | Detect and treat speech
assessment dysfunction
Secondary speech | Childhood when indicated Pharyngeal flap, sphincter | Correct structural VPI
surgery pharyngoplasty, palatal revision
Alveolar bone | Mixed dentition lliac crest bone graft or selected | Stabilize arch and support tooth
grafting alternatives eruption
Secondary lip/nasal | Childhood to adolescence Scar, vermilion, nasal, or columellar | Improve function and
revision correction appearance
Orthognathic After skeletal maturity Le Fort | advancement or related | Correct maxillary hypoplasia
surgery procedures and occlusion
Definitive Late adolescence/adulthood Cleft septorhinoplasty Final nasal symmetry and
rhinoplasty airway improvement
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