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Comprehensive Management

of Cleft Lip and Palate

By Hugo St. Hilaire, MD, DDS,
FACS, a plastic surgeon at Childrens
Hospital; associate professor of Clinical
Surgery, division of Plastic and
Reconstructive Surgery, LSU Health New
Orleans School of Medicine; and associate

professor of Otolaryngology, division of
Head and Neck Surgery, LSU Health
New Orleans School of Medicine; and Mary Ellen Alexander,
RN, MN, the coordinator of the Cleft/ Cm’niqﬁzri(z[ Team at
Childrens Hospital for 20 years. This issue of Pediatric Review
is intended for pediatricians, family physicians and all other
interested medical professionals. For CME purposes, the authors
have no relevant financial relationships to disclose.

OBJECTIVES

At the end of this activity, the participant should be able to:
1. Discuss the important anatomical elements involved in
cleft lip and palace

2. Review the importance of a mulddisciplinary team in
management of patients with cleft lip and palate

3. Describe the treatment protocol for patients with cleft lip

and palate

INTRODUCTION

Orofacial clefting is the most common
craniofacial anomaly that will be encountered
throughout a pediatrician’s clinical practice. Cleft
lip, with or without cleft palate (CLP), needs to
be differentiated from isolated cleft palate (CP)
and atypical facial cleft as a clinical entity. Two
thirds of all cases of orofacial clefting involve the
lip with or without cleft palate while one third
has deformity isolated to the palate. LCP is more FIGURE1

common in males while isolated CP is seen more

CL, the left side is more commonly affected. The
incidence of CLCP in the Caucasian population
is 1:1000 while it is double in Asians and half

Important anatomical

landmark of the lip.

often in females. When looking at the laterality of A-nasal alae; B-columella;
C-nasal sill; D-philtral

column; E-white roll; F dry
mucosal lip; G wet mucosal lip.

among African-Americans. Of note is that there are no variations
throughout ethnicities for isolated CP with a frequency of 0.5 per
1000 live births. Approximarely 5% of patients with CLCP and CP
will have an associated syndrome, more commonly with isolated
CP. Atypical facial cleft are rare conditions and are well defined by

Tessier’s Classisfication, bur are beyond the scope of this article.

PERTINENT ANATOMY

The upper lip has important anatomical structures and
subunits that need to be reconstructed in order to provide
optimal results. There is a mucosal and a skin component to the
lip. The mucosal portion can be further divided into dry and
moist components. The white roll of the lip defines the extent of
the vermillion border. The orbicularis oris muscle allows the lips
to function as a sphincter. In patients with cleft, the later will be
discontinuous and inserts at the lateral aspect of the pyriform
aperture (bony nasal passage). The orbicularis oris also projects
fibers within the cutancous portion of the lip which creates the
phileral columns extending from the medial nasal sill to the
height of cupid’s bow.

Defining the extent of the cleft lip is important in
communication berween healthcare providers. Typically, the
laterality is identified first followed by the
complete or incomplete nature of the cleft. A
complete cleft lip extends and includes the nasal
sill while an incomplete cleft is anything short
of that. Microform or “forme fruste” cleft lip
typically referred to a notch in the |ip with or
without muscle involvement. Finally, asymmerric
bilateral cleft lip is seen where the degree of
clefting is different on both sides.

It should be noted that despite the clinical
presentation being referred as a cleft lip,
significant deformities are associated with the
nose. In unilateral cleft lip, the ipsilateral alae
will be displaced laterally inferiorly as well as
being depressed. This is seen both in complete
and incomplete situations as well as in bilateral

cleft lip.



The palate can be divided into primary and secondary.
‘The incisive foramen is the structure thar divides the later. The
primary palate extends from the vestibule and includes the
dental alveolus while the secondary palate extends to the tip
of the uvula. The secondary palate includes the hard and soft
palate. The soft palate includes two imporrant muscles, the
levator veli palatini and the tensor veli palatini muscles. The
former is most important for palatal function and require careful
reconstruction in palatal repair (intravelar veloplasty). Palatal
cleft presents an abnormal muscle orientation where the levator
veli palatini runs antero-posteriorly. In order to insure adequate
velopharyngeal function, the fibers needs to be detached from
the posterior palatal shelves and reconstructed in the midline
following dissection from the oral and nasal mucosa.

Many classification of palatal cleft exist. We favor a simple
anatomical description of the defect. The laterality of the defect is
identified first. It is relatively easy to identify in the primary palate
while it may be a little more difficult to visualize on the secondary
palate. The vomer and nasal septum will define the laterality of
the secondary palatal cleft. In bilateral situation, the nasal seprum/
vomer will not be attached to the palatal shelves while in unilateral
situations, it will be attached to the contralateral palatal shelves.

Submucous cleft palate refers to a situation where there is
no frank oronasal communication but the levator veli palatini
muscle is oriented antero-posteriorly. As such, it creates a central
area of thin white mucosa centrally (zona pellucida) and will need
to be corrected surgically. Finally, bifid uvula is considered part of
the spectrum of cleft palate. It may be associated with submucous

cleft burt as an isolated finding will not require surgical repair.

FIGURE 2

Left complete cleft lip and palate. The nose shows typical deformity
with a depressed alae that is inferiorly and laterally displaced.

DiaGgNosIs
Clearly, a thorough physical exam in the baby nursery
will identify if the newborn has a CLCP. Even if dithcult, it

is important to visualize the entire palate including the tip of
the uvula. With improvements in ultrasound technology and
easier access, pre-natal diagnosis is now relatively common.
While pre-natal diagnosis can be simple for a well-seasoned
radiologist, evaluation of the intra-oral strucrures is often
dithcult. Pre-natal diagnosis of CL or CLCP should prompt
a visit to a craniofacial team, to ensure the parents are well

prepared to care for their newborn.

THE IMPORTANCE OF THE CLEFT AND
(CRANIOFACIAL TEAM

The complex and specialized nature of the treatment
required by children with CLCP has long been recognized. In
order to address these needs appropriately, multidisciplinary
teams have been developed to ensure comprehensive care
of the children with CLCP. Critical members of the team
include audiology, genetic, nursing, otolaryngology, oral and
maxillofacial surgery, orthodontics, pediatric dentistry, plastic/
(.‘I".lni()f-‘.lcial Surger'\’. SPCECh [hcrap)’ ﬂ[ld S()Ciﬂl “,"nrk. R&.’gu]ar
meetings with the team ensure that delivery of care is well

coordinated and offered in a timely fashion.

COMPREHENSIVE MANAGEMENT

The initial intervention in the care of a child born with
CLCP remains appropriate feeding counseling to the parents.
Breastfeeding may be more difficult, but is certainly possible
with clefe lip only. Understanding the mechanics of feeding
in an infant as well as the pathology in CLCP will ensure
adequate caloric intake. More frequent burping and feeding
with the head slightly elevated will optimize feeding. There are
multiple specialized bottles available on the market. Our group
often recommends a time-proven
technique: a bottle with a cross cut TS
nipple. The latter allows adequate

flow that can be easily controlled.

Primary Cheilorhinoplasty
(Cleft lip repair)
‘The initial surgical intervention

is the repair of the cleft lip.

In situations where the cleft

FIGURE 3

lip is complete, a preliminary
Early result of a left cleft
lip repair which shows
adhesion and/or alveolar molding ~ good symmetry of the
lip and nose.

intervention in the form a lip

(thmugh taping or specialized
appliance) will optimize the
position of the alveolar segments at the time of the formal cleft
lip repair. The latter is typically performed at 3 months of age.
Multiple techniques have been designed but all have a common

goal, which is to restore the estheric and function of the lip
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while minimizing the appearance of the scar. Furthermore, great
attention is given to the nasal deformity. Again, restoration of
form and function is paramount in the initial management of
the cleft nose. Typically, non-absorbable suture will be used and
need to be removed the following week under anesthesia. A nasal
conformer, which helps shape the lower lateral nasal cartilage will

be worn for two months.

Cleft palate repair (Palatoplasty)

The timing for repair of cleft palate is from 10 to 12
months of age. The surgical goals are to repair the oronasal
fistula and restore function of the soft palate to assure adequate
velopharyngeal function. Meticulous repair of the levator veli
palatini muscle will promote the latter. In order to avoid trauma
to the repair while feeding, patients will typically feed using a
sippy-cup with a short tip. In conjunction with the cleft palate
repair, myringotomy tubes are typically placed in the same setting.
The distorted anatomy of the tensor levi palatini predispose to

abnormal middle ear drainage and recurrent ear infection.

Velopharyngeal competence

The next important phase in the development of patient
with CLCP or CP is the development of appropriate speech. A
significant number of patients will benefit from speech therapy
in order to prevent the development of a speech disorder in
patients where velopharyngeal function is marginal. Speech
therapy overseen by an experienced therapist in the management
of cleft patients will provide maximum benefit. In refractory
velopharyngeal insufficiency, surgical correction may be
required. In order to appropriately diagnose the pathology,
nasopharyngoscopy is performed. Inadequate nasopharyngeal
closure can be directly observed and adequate surgical correction
through a superiorly based pharyngeal flap or a sphincter
pharyngoplasty can be planned. In the setting of patients with
velocardiofacial syndrome, pre-operative imaging should be
performed prior to pharyngeal surgery as medialization of the

internal carotid is sometimes seen.

Dental management

Appropriate dental management of patients with cleft lips
and palate is paramount. The first visit to the pediatric dentist
should be by 1 year of age or within six months of the first tooth
eruption. This will ensure good dental health bur also familiarize
the child to the dental office and prepare him or her for the first
stage of orthodontic treatment. Patients with CLCP may develop
transverse discrepancies in maxillary/mandibular relationship.
Initial correction with orthodontic alignment and maxillary
expansion is performed at around 7 years of age (once the
permanent first molars have erupted). This will set the stage for

the alveolar cleft reconstruction.

Proiatric Review

FIGURE 4

Complete secondary cleft of the secondary palate, U-shaped in a
patient with Pierre-Robin sequence.

Skeletal reconstruction

Alveolar cleft reconstruction is typically done at 9-12 years
of age and is based on the dental maturity of the patient. It is
timed according to the eruption of the ipsilateral permanent
canine. Radiograph will allow evaluation of the root formation.
Alveolar cleft bone graft, along with closure of persistent oronasal
fistula will be performed with bone typically harvested from the
iliac crest. There are certainly alternatives available but the later
remains the gold standard. Adequate alveolar reconstruction
will not only restore the continuity of the maxilla but will also
augment the deficient pyriform aperture thereby improving alar
support. Furthermore, when the permanent lateral incisor is
missing, it should provide enough bone stock for the placement
of an osseointegrated dental implant.

The following years will be followed by significant
maxillofacial growth. This will need to be monitored to ensure
that if disharmony between the maxillary and mandibular arch
develops, it can be addressed orthodontically. In situations where
the discrepancies are significant, corrective jaw surgery will be
needed. The later will not be performed prior to maxillofacial
skeletal maturity (16 years old for female and 18 years for
male). Once the harmony of the dental arches is achieved by

orthognarhic surgery, the final stage of surgical trearment will



FIGURE 5

Left alveolar cleft showing a nasolabial fistula. The radiograph shows
an unerupted lateral incisor. This patient missed the opportunity of a

timely bone graft as the canine is already erupted.
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be the completion rhinoplasty. The later will not only address
the external nose, improving its appearance but also commonly

involves turbinectomy and seproplasty to improve nasal air flow.
COMMON CONDITIONS ASSOCIATED WITH CP

Van der Woude syndrome (VdWs)
VdWs is a genetic disorder that is characterized by CLCP

and lower lip pits. It is inherited in an autosomal dominant
fashion and, as such, affected parents have a 50 percent chance of

passing their mutation to their offspring,

Velocardiofacial syndrome (VCFs)

VCFs is a genetic condition (22q11.2 deletion)
characterized by abnormal development of the pharyngeal arch
resulting in defective development of the parathyroid, thymus
and heart. Furthermore, an overt or submucous cleft palate may
be present. As noted previously, medialization of the internal

carotid can be seen.

Pierre Robin sequence (PRS)

PRS is a condition characterized by micrognathia and
glossoptosis leading to airway obstruction. The presence of a large
U-shaped cleft palate is common but not necessary for diagnasis.
In order to alleviate the airway obstruction, prone positioning,
tongue lip adhesion, mandibular distraction osteogenesis or

tracheostomy may be needed.
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Pediatric Review to go
completely digital in 2016

Starting in January, Pediatric Review will be moving
to a completely digital format.

The journal will no longer be printed and mailed to
physicians. Instead, it will be sent in PDF format by e-mail
and also be made available for download on the Children’s
Hospital website at www.chnola.org/PediatricReview.

Children’s Hospital will continue to designate the
publication as an enduring material education activity for
a maximum of 1 hour of CME credit for physicians. To
receive CME credit after the move to the digital format,
participants will be able to access an online post-test at
the above link or they can continue to do what they have
always done: mail, e-mail or fax a completed post-test form
to the CME Office at Children’s Hospital.

* Mail: 200 Henry Clay Ave, New Orleans, LA70118

* Fax: (504) 896-3932

« Email: Catherine.Mooney@I|cmchealth.org

In order to ensure you continue to receive a copy of
Pediatric Review, please provide us with the email address
you would like the publication delivered to by contacting
the director of Public Affairs at Cathleen.Randon@lcm-
chealth.org or the hospital's CME coordinator at Catherine.
Mooney@Ilcmchealth.org. Catherine Mooney can also be
contacted to answer any CME inquiries or questions at
(504) 896-9264.
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*Please ensure you are sending electronic referrals securely.
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ARTICLE EVALUATION

You must complete the following
evaluation to receive your CME credit.

It enhanced my knowledge of the rtopic:

Verymuch.................. Very little
5 4 3 2 1
The author mer the srared objecrives:
Greatlyes o ma swwm 8 s i o & Nort ar all
5 4 3 2 1
The overall evaluation of the article:
Bxgsllenitn o spumns o wawan w3 v Poor
5 4 3 2 1

Did you receive any commercial bias in the
material presented in this activity?

dYes dNo

How long did it take you to read the issue
and complere the quiz:

30 minutes Q1 hour

CME Offerings

Pediatric Grand Rounds
Wednesdays, 8 — 9 a.m.
Children’s Hospital Auditorium
[ ]

Child Neurology Case Conference
Wednesdays, 2 - 3 p.m.

ACC Room 3302
&

Tumor Board
Wednesdays, 4 - 5 p.m.
Children’s Hospital Auditorium
L ]

Weekly Pathology Conference
Thursdays, 8 - 9 a.m.
Research Center, Room 4222
®
Neonatology Conference
Thursdays, 12:30 - 1:30 p.m.
NICU Conference Room
®
Cath Conference
Fridays, 8 - 9 a.m.

ACC Room 3302

Please call the CME office

at (504) 896-9264

for more information.
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CONTINUING MEDICAL EDUCATION

Children’s Hospital is accredited by the Louisiana State Medical Society to
provide continuing medical education for physicians. Children’s Hospital CHILDREN'S
designates this enduring material educational activity for a maximum of HOSPITAL
1.0 AMA PRA Category 1 Credit.™ Physicians should only claim credit

commensurate with the extent of their participation in the activity. Please LSM
PRINT your personal information. Louisiana State Medical Saciery

Name:

Physician ID number or last four SSN digits:

Mailing address:

Topics that you would like to see in future issues:

Please record your responses to the questions on the form below.
Please circle the best possible answer. CME offer is good unil February 29, 2016.

1. Initial intervention in the care of the newborn with a cleft palate is
a.  surgery
b. feeding instruction

c.  genetic testing

2. The usual timing for the surgical repair of the cleft palate is
a.  10-12 months
b. 2 months

c. 3 years

3. 'The distorted anatomy of the tensor levi palatini muscle predisposed the child
with a cleft palate to

a.  dental decay
b. eustachian tube dysfunction

c. growth disturbance

To receive CME credit, participants must score 100%,
To receive CME credit, mail, e-mail or fax your completed form to:
CME Ofhice * Children’s Hospital ¢ 200 Henry Clay Avenue * New Orleans, LA 70118
E-mail: cmooney@chnola.org * Fax: (504) 896-3932
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Children’s Healthcare Assistance Plan (CHAP)
Do your patients qualify for FREE specialty care?

Children’s Healthcare Assistance Plan (CHAP) is a free program designed to assist families with
income too high to qualify for Medicaid, but whose lack of resources limit their access to quality healthcare.
» Includes children whose family income is between 200% (Medicaid limit) and 350% of the poverty income guidelines

* Hospital and specialist services are provided to children birth to 21 with or without insurance coverage

« Covered services include inpatient, short stay services, outpatient clinics, emergency room, therapies provided by Children’s Hospital and The Tooth Bus
« Limited to participating physician services performed at Children’s Hospital

Applications can be completed prior to or upon registration or admission to Children’s Hospital.
For additional information, please call (504) 894-5166.
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