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Summary: This article serves as a practical guide for plastic surgeons focusing on
repair of primary cleft lip and nasal deformity. We discuss the key anatomic dis-
ruption present in cleft lip and nasal deformity and the goals of primary repair.
In addition, our preferred surgical technique for unilateral and bilateral cleft
lip and nasal deformity is summarized along with technical pearls and pitfalls.
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INTRODUCTION

The cleft population as a whole is heterogeneous, and
many treatment protocols have been developed worldwide
to prioritize the needs of individual patient populations.'®
Within different population groups, variations exist in the
treatment of patients with cleft lip and nasal deformity.
The variations include timing of repair, technique used,
sequencing, scar burden, emphasis on facial growth and
speech outcomes, socioeconomic restraints, resource
availability, and cultural perception.”'? An understanding
of characteristics specific to the patient population being
cared for is essential to achieving optimal outcomes.

The challenge in reconstruction of the cleft lip and
nasal deformity is based on restoration of the normal anat-
omy of the individual orofacial cleft, which can present
with varying degrees of severity, as well as correction that
anticipates the fourth-dimensional changes that occur
over time. Constant self-evaluation of surgical outcomes
and course correction is necessary to continually improve
and achieve consistent results.

In this article, we will focus on the analysis of patients
with cleft lip and nasal deformities, describe the aber-
rant anatomy, and discuss preoperative adjuncts that can
be used to optimize results. We will also underscore the
importance of the nasal repair as the central component
in repair of the cleft lip and nasal deformity. Finally, we
aim to highlight technical pearls to optimize outcomes
in patients with unilateral and bilateral cleft lip and nasal
deformity.
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ANALYSIS OF THE CLEFT LIP AND NASAL

DEFORMITY

Following Sir Harold Gillies’ principle “diagnose
before you treat,” accurate assessment of the heterog-
enous cleft lip and nasal anatomic deformities is crucial
to surgical design."” The anatomic variations are based on
differences in rotation and projection of the premaxillary
segment, width of the alveolar cleft, length of columella,
displacement of the caudal septum, malposition of the
lower lateral cartilage (LLC), fullness of the dry vermilion
along the premaxillary segment and lateral lip, and the
height of the lateral and medial lip segments. Each vari-
able must be incorporated into the initial markings and
surgical repair, while simultaneously considering ethnic
differences in growth and scar quality to anticipate fourth-
dimensional changes.

Although numerous techniques have been described
to address each component in patients with cleft lip and
nasal deformities, a critical analysis of the surgeon’s indi-
vidual patient populations is necessary to decipher the
optimal technique to achieve the desired outcome.'**
Early methods of primary cleft lip repair differed in skin
markings, which resulted in the unequal vertical heights
seen in the straight-line repair technique. While Tennison
and LeMesurier modified the initial markings and pro-
vided vertical height symmetry, their technique resulted
in a disrupted philtral column and did not address the
nasal deformity. In contrast, the Fisher anatomical subunit
repair addressed the tissue deficiency, but did not address
the primary nasal deformity.'**

In our patient population of predominantly Hispanic
ethnicity, our surgical design for the unilateral cleft lip
and nasal deformity is a modification of the Millard rota-
tion advancement technique."™*** This modification
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evolved after analysis of our long-term results, where an
unfavorable lip shortening and elevation of Cupid’s bow
was noted on the cleft side, despite placement of a small
Z plasty above Cupid’s bow. As a result, a triangular flap
marked on the lateral lip segment was incorporated into
the surgical design and has since augmented this lip
length deficiency. In addition, we prioritize correction of
the nasal deformity. A component of the repair that has
evolved throughout practice is the recognition that the
nose is the most visible and central component of the face,
while the lip lies in its shadow.

In patients with a bilateral cleft lip and nasal defor-
mity, our preferred surgical approach is a modification
of Byrd’s technique.” This modification abandons the
incision around the alar base due to the hypertrophic
scarring seen in our Hispanic patients. Although some
authors advocate for a two-stage repair in patients with
asymmetric bilateral cleft lip and nasal deformity, includ-
ing lip adhesion on the contralateral side, we advise
against the staged approach because scar burden can
result in disruption of cutaneous landmarks, leading to
suboptimal outcomes.?*?’

Unilateral Cleft Lip Nasal Deformity

Precise repair of unilateral cleft lip and nasal defor-
mity relies upon a three-dimensional understanding of
the anatomic and functional relationship of the lip, nose,
and adjacent expressive musculature; so an optimal result
can be achieved with both repose and animation.*>' The
normal anatomy of the orbicularis oris muscle consists of
a deep portion or profundus and a superficial portion or
superficialis that behave with antagonist action during lip
movement.” The profundus is responsible for sphincteric
function and is a constrictor muscle, whereas the superfi-
cialis is responsible for facial expression and functions as
a retractor muscle.””*** We find that accurate alignment
of the profundus and superficialis is necessary to maintain
dynamic function and prevent unfavorable distortion of
the lip.*

In the complete unilateral cleft lip and nasal defor-
mity, the superficialis muscle fibers proceed horizon-
tally from the modiolus and insert in a discontinuous
manner along the margins of the cleft.”** These mus-
cular fibers terminate beneath the base of the columella
along the noncleft side and beneath the base of the nasal
ala along the cleft side. The profundus, while present,
is hypoplastic and, rather than projecting anteriorly
giving rise to a cutaneous-vermilion junction or white
roll, terminates within the vermillion mucosa.'*?%2%31.%
In addition, the course of the cleft segment’s paranasal
muscle fibers from the ala to the anterior nasal spine is
interrupted, contributing to nasal deviation.”**” These
aberrant muscular insertions create facial imbalance
further intensified by the degree of the retropositioned
and hypoplastic maxillary cleft segment. Unopposed
muscular forces result in an asymmetric nasal tip via
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displacement of the caudal septum, the cleft medial
crural footplate, and columella toward the noncleft side
and compensatory bowing of the septum, flaring of the
cleft side LLC, and widening of the alar base towards
the cleft side.”*"”! The LLC’s change in position affects
its attachment to the upper lateral cartilage (ULC)
and weakens both the upper lateral cartilage and scroll
region.

Bilateral Cleft Lip Nasal Deformity

Anatomic variants of the bilateral cleft lip nasal defor-
mity resemble the unilateral deformity. They are charac-
terized by dislocated bilateral medial crural footplates,
leading to columellar shortening and lateral displacement
of both alar bases. There is flattening of the lateral seg-
ment of both LLC due to aberrant muscular insertions,
leading to alar flaring and poor delineation of the alar
facial groove.'®**#2%:3L%5 Furthermore, the philtral col-
umns and Cupid’s bow peaks are absent.

Although numerous studies show no adverse effects on
nasal and midfacial growth following primary cleft lip and
nasal deformity repair with or without septoplasty, there is
no consensus as to how timing of the lip repair may impact
midfacial skeletal growth.'??***" Furthermore, timing and
sequence may vary in different populations based on pri-
oritization of speech and facial growth, socioeconomic fac-
tors, resource availability, and cultural variations.*>710:11:45

In aretrospective study performed by the senior author
following a cohort of nonsyndromic patients until 23 years
of age treated at our institution, a multivariate analysis
showed that early age at primary lip procedure was the
sole significant predictor of later orthognathic surgery.*
As such, the senior author’s protocol has transitioned to
performing primary repair at 4 months of age and advo-
cates that timing should not be standardized, but rather
individualized based on population growth patterns.

Nasoalveolar Molding

Early management of the cleft lip nasal deformity can
be approached with Nasoalveolar molding (NAM) to pas-
sively mold the alveolar arch, expand the ala, and increase
the columellar length, effectively remodeling the dentofa-
cial skeleton.** While advocates of NAM cite advantages
including facilitation of the primary repair and sufficient
alignment of the alveolar cleft segments enabling a gingi-
voperiosteoplasty (GPP) to be performed at the time of
repair, opponents argue that there is a paucity of high-level
evidence to support long-term benefits.** In a retrospec-
tive study performed by Chang et al over an 11-year period
assessing primary cleft rhinoplasty outcomes, patients who
underwent NAM plus primary rhinoplasty and overcorrec-
tion demonstrated the best long-term outcomes. However,
this cohort was treated with silicone sheets and nasal con-
formers for an additional 6 months postoperatively to
maintain overcorrection.”
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Lip Taping and Lip Adhesion

In geographic areas where presurgical NAM is unavail-
able, lip taping may be used in patients with wide clefts to
approximate the alveolar segments by an indirect restrain-
ing force.” Studies have previously shown thatlip taping can
reduce an alveolar gap by 53%.°%7 Although labial adhe-
sion has been described as an alternative to facilitate defini-
tive repair, the potential scar burden can compromise the
surgical outcome and therefore is not recommended.'*?*%

OPTIMIZING RESULTS IN PRIMARY CLEFT
LIP AND NASAL DEFORMITY

Goals of Surgical Repair

The goals of primary repair are to achieve nasal sym-
metry, functional symmetry of all lip elements with ani-
mation, and endure the fourth-dimensional changes of
time. While numerous techniques have been described,
the senior author has achieved consistent results using
a modified Millard rotation advancement technique in
patients with unilateral cleft lip and nasal deformities and
amodification of the Byrd technique in patients with bilat-
eral deformities.?*

We found that utilization of NAM as early as 2 weeks
of life can help align the alveolar segments and mold and
shape the lateral crus on the cleft side in the short term

Consistently Good Results in Cleft Repair

(Fig. 1). In patients with an alveolar segment alignment
less than 2mm apart, we routinely perform GPP at the
time of repair to reduce the need for subsequent alveolar
bone grafting in up to 40% of patients.”

Preferred Surgical Approach in Primary Unilateral Cleft Lip
and Nasal Deformity

Accurate assessment of the anatomic deformity is essen-
tial to achieving surgical success. Key to our surgical design
is prioritization of the nasal repair and markings that
account for fourth-dimensional changes. These include lip
shortening, color mismatch, scar burden, nasal deviation,
asymmetry of the alar base, and nasal tip depression.

Our cleft markings are a modification of Millard’s
rotation advancement technique with the addition of
an inferior triangular flap from the lateral lip element
(Fig. 2). This modification accounts for the vertical height
deficiency and lip shortening seen with overcorrection of
the nasal deformity in our patient population over time.
Additional landmarks include accurate identification of
the wet-dry junction along the red line just above the tran-
sitional epithelium. This is important for color match, par-
ticularly when incorporating Noordhoff’s triangular flap
to augment the noncleft side dry vermillion deficiency.
Marking of the white roll are to be made above and below
Cupid’s bow peak to preserve topography during realign-
ment of this three-dimensional scroll region.

wlﬁ.
1'&

, \,
Fig. 1. NAM can facilitate cleft lip and nasal deformity repair. A, Newborn with bilateral cleft lip and nasal deformity. B, Two months after

application of NAM. C, After completion of NAM. D, Immediate postoperative view. Note the accentuated appearance of the nose due to
overcorrection. E, Ten-year follow-up of the same patient (AP view). F, Nasal tip elevation is maintained (worm-eye view).
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Fig. 2. Cleft lip and nasal deformity markings. Unilateral cleft lip and nasal deformity with markings of
the lateral segment triangular flap and Noordhoff’s dry vermilion flap (A) and (B) release of the nasalis
muscle from its abnormal insertion to the orbicularis oris.

Releasing the rotation flap from its aberrant orbicu-
laris attachments to the septum, nose, and maxilla cor-
rects the medial lip segment. Adequate dissection must be
performed so that the rotation flap has enough downward
mobility to allow for an inferior positioning of Cupid’s
bow peak on the cleft side and to visibly appear lower on
the operating room table in comparison with the noncleft
Cupid’s bow peak. We perform overcorrection of the lip
length to avoid fourth-dimensional changes that result
from scar contracture and cause shortening of the cleft
side philtral column. The lateral segment is mobilized by
releasing the nasalis muscle from its abnormal insertion
to the orbicularis oris and advanced to align with medial
lip segment. (See Video 1 [online], which displays uni-
lateral lip markings and flap elevations.) In patients with
wide clefts who did not undergo NAM, further dissection
is performed to allow for proper alignment of the lip
segments.

The remainder of our dissection prioritizes the nose
with a focus on achieving nasal symmetry. Key technical
maneuvers include release of tethering forces on the sep-
tum and the cleft LLC, reconstruction of a muscular ring
across the nasal sill to provide a platform for the hypoplas-
tic maxilla, and overcorrection of the nasal tip to combat
fourth-dimensional changes that result in nasal tip depres-
sion.”* (See Video 2 [online], which displays unilateral
nasal deformity and closure.)

To mobilize the retropositioned cleft nasal base into
natural anatomic position, we release the accessory chain
along the piriform aperture. The deviated caudal septum
is exposed and released from its insertion to the anterior
nasal spine. This allows for repositioning of the caudal
septum toward the midline and represents a modification
of our technique from prior outcome analysis. Patients
who did not undergo septal repositioning had an increase
in relapse of nasal tip deformity and need for intermedi-
ate rhinoplasty at school age.

To allow differential movements of the malpositioned
nasal alae and LLC, we perform wide dissection of the
nasal skin envelope, freeing the cartilaginous framework
from the soft tissue. The middle crus of the cleft LLC is
sutured to the upper lateral cartilage/septum junction
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of the noncleft side using a Tajima suture to recreate the
nasal dome and provide projection and symmetry. The
cleft nostril is intentionally overprojected to account
for anticipated nasal tip depression due to inadequate
boney foundation. An alar cinch stich is used to reduce
the widened alar base width by suturing the nasalis on
the cleft side to the nexus point—ie, the medial crural
footplate on the noncleft side. The widened alar base in
unilateral cleft lip nasal deformities is not overcorrected
because it can result in a difficult external valve stenosis
repair.

Muscle alignment with appropriate retraction is a criti-
cal component to maintaining consistent long-term out-
comes. Overcorrection of the cleft nasal tip and cleft side
lip length is maintained by retracting the cleft nose in a
cephalad direction and the greater and lesser segments
of the lip in a caudal direction. This aligns the cutane-
ous elements of Cupid’s bow during closure of the orbi-
cularis. Lastly, the superficial portion of the orbicularis is
separated from the deep orbicularis just above the white
role to slightly overcorrection the rotation of the new cleft
Cupid’s bow (Figs. 3, 4).

Preferred Surgical Approach in Primary Bilateral Cleft Lip
and Nasal Deformity

The markings of the bilateral cleft lip nasal deformity
are based on a modification of Byrd’s technique (Fig. 5).*
This modification abandons the alar base incisions due to
hypertrophic scarring seen in our ethnic population.

The prolabium markings are designed to augment ver-
million deficiency. The base of columella is used to deter-
mine the width of the prolabium flap and the midpoint
at the redline marks the caudal extent of the prolabium
flap. In patients with a rotated or projected prolabium,
the frenulum can help identify the midpoint of Cupid’s
bow. The prolabium flap markings include the dry ver-
million within the tubercle, providing additional tissue
to circumvent unfavorable fourth-dimensional changes
that result in a tight lip. In patients with asymmetric com-
plete/incomplete cleft lip and nasal deformity, the simon-
art band in the incomplete side is excised to maintain
symmetry.
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Fig. 3. Left unilateral cleft lip and nasal deformity. A, C, Preoperative AP views of two patients with left
unilateral cleft lip and nasal deformity. B, D, Six-year follow-up of the same patients (AP views).

Fig. 4. Right unilateral cleft lip and nasal deformity. A, Preoperative AP view. B, Nine year follow up of the same patient (AP view). C, Worm-
eye view.

Fig. 5. Cleft lip and nasal deformity markings. Bilateral cleft lip and nasal deformity with markings of the prolabium and lateral lip seg-
ment, including tubercle flaps (A, B) release of the nasalis muscle from its abnormal insertion to the orbicularis oris, and (C) skin and ver-
million closure with inclusion of the prolabium white roll and dry vermillion.



One challenge in reconstruction of the bilateral cleft
lip and nasal deformity is delayed development of a whis-
tle deformity in patients with a protruded premaxilla. The
lateral lip segment is designed to produce an overcorrec-
tion of the tubercle flaps by including all remaining dry
vermillion and profundus of the orbicularis. (See Video
3 [online], which displays bilateral lip markings and nasal
deformity.)

One critical element in elevation of the prolabium
flap is dissection toward the caudal septum or nexus
point. This critical maneuver provides additional length
to the deficient columella and also serves as an anchor to
secure the orbicular oris muscle at the time of closure.
By anchoring the orbicularis oris to the nexus point, we
can mitigate fourth-dimensional changes associated with
lip lengthening that occurs with animation and muscle
reunification.

Once the prolabium and lateral lip elements have
been elevated, emphasis is placed on addressing the pri-
mary nasal deformity. Similar to the unilateral repair, the
accessory chain along with the nasal side wall mucosa are
released bilaterally to provide independent movement
of the malpositioned LLC. The cartilaginous framework
is freed from its soft tissue attachments. Tajima sutures
elevate the depressed dome of the LLC, and inter-domal
sutures narrow the widened nasal tip. Further columel-
lar lengthening in the deficient bilateral deformity is
achieved by sliding the medial crural footplates up the
septum. Finally, an alar cinch stitch using the nasalis from
both sides narrows and overcorrects the alar base to com-
bat fourth-dimensional changes that lead to alar base wid-
ening (Fig. 6). The redundant nasal tip skin smooths out
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in the first 6 weeks postoperatively. (See Video 4 [online],
which displays inset and closure.)

POSTOPERATIVE CARE
Postoperative results vary widely due to quality of scar
formation, scar management compliance, and follow-up.
Optimization of these components for each individual
help yield more consistent results. We maintain silicone
nasal retainers for a minimum of 6 weeks to combat scar
contracture forces associated with wound healing. It is
critical that nasal stents are not sewn in too tight and do
not apply pressure to the columella. They are removed if
there is any evidence that they may create pressure injury.
We recommend application of sunscreen and minimal
sun exposure for the first year postoperatively to minimize
scar discoloration. Scar massage is started 2 weeks postop-
eratively and continued for an additional year. Application
of adjunctions including silicone gel is encouraged. In
patients who develop early scar contracture of the lip or

element, Kenalog injections are performed.

PEARLS AND PITFALLS

An understanding of the surgeon’s patient popula-
tion and ethnic variations is critical to achieving optimal
outcomes in patients with cleft lip and nasal deformities.
Accurate assessment of the anatomic deformity along
with anticipated fourth-dimensional changes is critical to
the surgical design. Prioritization of the nasal deformity
is an essential component of repair and we emphasize
overcorrection of the nasal tip to optimize outcomes.
Finally, surgeons must be self-critical with constant

Fig. 6. Bilateral cleft lip and nasal deformity. A, 3-month-old female child with rotated and projected premaxilla (AP view). B, Lateral view:
patient did not receive nasoalveolar molding. C, Five-year follow-up (AP view). D, Ten-year follow-up (AP view). E, Right lateral oblique view.
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reassessment of results and willingness to change course
of action when necessary.

Amanda A. Gosman, MD

Division of Plastic Surgery

UC San Diego/Rady Children’s Hospital
7920 Frost Street

San Diego, CA 92123

E-mail: agosman@health.ucsd.edu

PATIENT CONSENT

Parents or guardians provided written consent for the use of

the patients images.
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