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A comprehensive review of surgical techniques in

unilateral cleft lip repair
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Unilateral cleft lip is a common congenital anomaly that affects the appearance and function of the upper lip and nose. Surgical repair of
cleft lip aims to restore the normal anatomy and functionality of the affected structures. In recent years, several advances have been made
in the field of cleft lip repair, including new surgical techniques and approaches. This comprehensive review discusses the surgical man-
agement of patients with unilateral cleft lip and palate and provides step-by-step instructions for the surgical procedures.

Keywords: Cheiloplasty / Cleft lip / Congenital

INTRODUCTION

Unilateral cleft lip is a complex congenital anomaly that occurs
when the upper lip and nasal structures fail to fuse during em-
bryonic development. This defect affects not only the facial ap-
pearance but also the function of the lip, nose, and maxilla.
Surgical correction of cleft lip is usually performed in infancy to
restore the normal anatomy and functionality of the affected
structures, as well as to enhance the psychological and social
well-being of both the patient and their family. Surgical repair
of unilateral cleft lip is typically performed within the first few
months of life to improve facial appearance and function and to
prevent social stigma and psychological distress. The goal of
surgery is to achieve a symmetric, functional, and esthetically
pleasing lip contour, vermilion border, and nasal structure. Sur-
gical techniques for unilateral cleft lip repair have evolved sig-
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nificantly over the past few decades, and the current approach
is based on a combination of individualized planning, careful
tissue manipulation, and meticulous surgical technique. His-
torically, several techniques have been developed for cleft lip re-
pair, including the Millard rotation-advancement technique,
Tennison-Randall technique, and triangular flap technique [1-
4]. Each technique has its advantages and disadvantages, and
the choice of technique depends on the severity and complexity
of the cleft, the surgeon’s experience and preference, and the pa-
tient’s individual characteristics and goals. In recent years, sev-
eral advances have been made in the field of cleft lip repair, in-
cluding new surgical techniques and approaches. This review
provides an overview of the current concepts and surgical tech-
niques in unilateral cleft lip repair.

ANATOMY RELATED TO
UNILATERAL CLEFT LIP

In patients with cleft lip, it is crucial to restore the normal struc-
ture of the lips, necessitating a thorough understanding of their
anatomical features. The upper lip consists of the vermilion and
white lip, featuring keratinized epithelium in the front and non-
keratinized oral mucosa in the back. The tubercle is the central
part of the vermilion, while the vertical area extending to the
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nose is known as the philtrum. The philtrum is a structure cre-
ated by the intersection of the orbicularis oris muscle and is
bordered by two vertical pillars. The upper lip is divided into
the vermilion and white lip by the vermilion border, and the
hairless area that blends with the white color above this border
is referred to as the white roll [5]. The orbicularis oris muscle
serves two functions: retracting the lips using the surface layer
of muscle fibers and closing the oral sphincter with the deeper
layers of muscle fibers. At the marginal part of the vermilion,
the orbicularis oris muscle becomes shallow and concave, help-
ing to maintain the natural shape of the lips.

Depending on the extent of the cleft, various changes can oc-
cur in the skin, muscle layer, and internal skeleton. In a com-
plete cleft lip, the muscle fibers of the orbicularis oris muscle in
the outer lip segment run horizontally toward the midline, then
rise along the edge of the cleft to attach to the nostril sill, alar
base, and pyriform aperture. The orbicularis oris muscle fibers
in the inner lip segment also converge toward the midline and
either attach to the periosteum of the upper jawbone at the alar
base or become discontinuous in the subcutaneous tissue layer
at the philtrum. In an incomplete cleft lip, if there is an absence
of a skin bridge that is approximately one-third the length of
the upper lip, the orbicularis oris muscle fibers in the outer and
inner lip segments may not be continuous. Although a micro-
form cleft lip has skin continuity, the continuity of the muscle
layer beneath the skin groove may be disrupted.

The skin of the philtrum lacks hair and sweat glands. The red
lips converge in an area where the lip segments split, and the
lips are generally narrow on the inside and either wider or nar-
rower on the outside. Regarding blood supply, the superior la-
bial artery runs parallel to the fissure’s edge in the outer lip seg-
ment and connects to either the angular artery or the lateral na-
sal artery. In the inner lip segment, the superior labial artery as-
cends through the fissure and connects to the posterior septal
artery.
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It is commonly believed that variations in unilateral cleft lip
are present only on the affected side. However, a 2021 study by
Tse et al. [6] demonstrated that variations exist on both sides.
For example, in patients with unilateral cleft lip, the philtral area
on the affected side is displaced to the opposite side, aligning
with the position of the maxilla. Additionally, the alar base on
the non-affected side is positioned more superiorly and laterally
compared to the affected side. Consequently, when treating
unilateral cleft lip, it is essential to consider deformities on both
the affected and non-affected sides. Gaining an accurate under-
standing of the changes in the non-cleft side prior to surgery is
crucial.

PRESURGICAL MANAGEMENT OF
UNILATERAL CLEFT LIP REPAIR

Corrective surgery prior to unilateral cleft lip repair aims to
minimize skeletal and soft tissue deformities, converting the
cleft lip from a complete to an incomplete type. Common pre-
operative correction techniques include lip taping, silicone con-
formers, lip-nose adhesion, the Latham device, and nasoalveo-
lar molding.

Lip taping and silicone conformers can be applied immediate-
ly after birth. Taping is applied to both cheeks to promote the
fusion of separated segments and to decrease tension between
tissues during primary surgery [7]. Silicone conformers take
advantage of the plasticity of newborn cartilage to lift and re-
shape deformed nasal cartilage, and can be used in cases of in-
complete clefts with nasal floor deficiency [8]. Lip-nose adhe-
sion is another method for correcting incomplete cleft lip, typi-
cally performed before the age of 2 to 3 months [9]. This tech-
nique involves filling the gap in the upper lip and the cleft in the
alveolus, effectively converting a complete cleft lip into an in-
complete one. The position of the maxillary arch and nasal car-
tilage can be adjusted using a rectangular skin flap originating

Fig. 1. Application of lip taping and silicone conformers in a patient with a unilateral incomplete cleft lip.
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Fig. 2. Nasoalveolar molding device and its application. (A) The nasoalveolar molding device consists of a nasal molding stent and dental
molding component. (B) The device is applied using taping and is periodically adjusted to promote symmetry of the nostrils and movement of
the alveolus.

from the edges of the cleft. While this method can help reduce
tissue tension before primary surgery, it is not commonly used
due to the scarring and abnormal adhesion of the nose that
may result from the surgery (Fig. 1).

The Latham device is an active preoperative orthopedic de-
vice used to correct unilateral cleft lip and palate [10,11]. It
comprises an adjustable screw-type framework affixed to the
maxillary arch, which serves to correct the premaxilla’s dis-
placement. This device is engineered to exert a gentle force that
repositions the premaxilla to the midline and enhances the
alignment of the alveolar ridges prior to primary lip surgery.
The correction process entails weekly adjustments of the device
by the child’s caregiver, under the supervision of a medical pro-
fessional. Although the Latham device has been deemed highly
effective in ameliorating the alignment of the alveolar ridges
and mitigating the severity of the cleft deformity, its usage has
waned in recent years due to its potential impact on facial
growth, particularly on maxillary development. Moreover, the
implementation of the device necessitates a minor surgical pro-
cedure to fix it in place, which may cause discomfort and in-
convenience for the child and their family.

Nasoalveolar molding is a technique utilized for treating uni-
lateral cleft lip and palate (Fig. 2). This method can lessen the
severity of the cleft deformity, enhance the symmetry of the
nose and lip, and reduce the necessity for extensive surgical in-
tervention during primary repair. The technique involves the
use of a custom-made oral appliance worn by the infant to pre-
operatively mold the nasal and alveolar structures. This appli-
ance comprises a nasal stent and a plate that covers the cleft in
the gum. Nasoalveolar molding treatment is typically initiated

within the first few days following birth and continues until the
primary lip repair, which is usually performed around 3 months
of age. Studies have revealed that employing nasoalveolar mold-
ing can lead to improved esthetic outcomes and fewer surgical
procedures for children with cleft lip and palate compared to
other techniques [12,13]. However, it requires a high level of
expertise from the healthcare team and commitment from the
parents to follow the treatment protocol.

EVOLUTION OF SURGICAL
TECHNIQUES: FROM HISTORICAL
BEGINNINGS TO UP-TO-DATE
CONCEPTS

Surgical treatments for unilateral cleft lip and palate aim to cor-
rect lip and nose deformities, restore symmetry, and promote
normal midface growth in the long term. Patients present with
a variety of anatomical deformities that necessitate individual-
ized approaches. The size of the cleft and the presence of syn-
dromes also impact the selection of surgical techniques. Re-
gardless of the chosen surgical technique, the primary objective
is to achieve equal lip height between the cleft and non-cleft
sides. Numerous cleft lip and nose repair designs have been
proposed by several prominent surgeons (Fig. 3).

The Tennison-Randall method

This method was invented by Tennison based on the Le Mesu-
rier method and later refined by Randall et al. [1,2]. This meth-
od addresses the insufficient length of the inner lip segment by
using a triangular flap from the outer lip segment to adjust the
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Fig. 3. Various approaches to unilateral cleft lip repair. (A) The Tennison-Randall method. (B) The Millard rotation and advancement tech-
nique. (C) The extended Mohler method. (D) The Fisher anatomic subunit method.

length. The white line of the outer lip segment’s vermilion is in-
serted into the back-cut of the white line of the inner lip seg-
ment’s vermilion, thereby adjusting its length. Therefore, a tri-
angular scar may remain on the philtral area. To improve the
continuity of the area and minimize deformity in the repair of
unilateral cleft nose, Cronin [3] later suggested designing the
triangular flap 1 mm above the red lip border.

Rotation-advancement technique: the Millard method
The Millard rotation-advancement technique follows the prin-
ciple of removing minimal tissue and using as much tissue as
possible for cleft correction [4]. This method involves advanc-
ing the outer cleft segment of the upper lip inward and rotating
the inner lip segment downward, preserving both Cupid’s bows
and the philtrum. The tension from suturing is aligned along
the vermilion border, preventing the scar from spreading out-
ward. The surgical procedure entails designing a curved inci-
sion line on the inner lip segment from the highest point of the
Cupid’s bow to the base of the cleft, rotating the tissue down-
ward from the cleft base, and performing a horizontal incision
at the vermilion base of the outer cleft segment to advance it in-
ward. Subsequently, various surgical methods have been pro-
posed that involve modifications of the Millard technique.

The extended Mohler method

The extended Mohler method, a modification of the Millard
method, is based on the principle of applying a mirror image of
the normal side’s philtral distance to both the inner and outer
cleft lip segments of the affected side [14]. The original Millard
method had the disadvantage of widening the gap between the
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alveolar ridges and causing significant deformation of the up-
per part of the philtral segment when a large amount of rota-
tion and advancement was required. Additionally, it reduced
the size of the affected side’s cleft due to excessive advancement
of the outer flap. In the extended Mohler method, the design at
the upper part of the philtral segment differs from that of the
Millard method, with the back-cut directed toward the non-lip
side rather than toward the lip side at the non-commissural
boundary, securing the length of the inner cleft lip segment.
Thus, the Millard method improves the natural appearance of
the philtral unit in the upper one-third of the philtral segment.

The Fisher anatomic subunit method

Fisher employed geometric principles to perform vermilion
correction, which utilizes the anatomical subunits of the face
[15]. The Fisher method uses 25 anatomical landmarks and de-
pends exclusively on direct measurements. Initially, the total lip
height, greater lip height, and lesser lip height are precisely
measured using calipers. As per their respective definitions, the
total lip height refers to the philtral column length on the non-
cleft side, measured from the white roll to the vermilion border.
The greater lip height is the distance from the white roll to the
vermilion border of the inner lip when it is appropriately pulled
down. Meanwhile, the lesser lip height is the width of the trian-
gular skin graft at the vermilion border of the outer lip. Mathe-
matically, the lesser lip height can be determined by subtracting
the greater lip height from the total lip height and adding 1
mm, which accounts for the Rose-Thompson effect, where the
curved part is straightened and lengthened. Moreover, the posi-
tion of the point placed on the outer lip segment varies depend-
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ing on the height of the outer lip segment and the severity of
the vermilion discrepancy.

Curved-line cheiloplasty: the TS Oh method
Although various methods of cleft lip repair have been previ-
ously described, offering advantages such as the creation of nat-
ural-looking philtral scars and restoration of symmetry, they
also present several limitations. Millard’s rotation-advancement
method may result in the sacrifice of mucosal and lip tissue
when excessive tissue rotation and advancement are performed
in cases with a short vertical height of the outer lip segment. To
overcome this disadvantage, Mohler extended the incision line
primarily toward the nasal side, Onizuka created a small trian-
gular flap in the vermilion area to reduce the back-cut amount,
and Noordhoff omitted the extension incision at the base of the
cleft. The Fisher method, in contrast, involves a relatively higher
amount of tissue loss due to its straight-line design, which may
result in excessive excision in cases with a short vertical height
of the outer lip segment. The author has developed a curved-
line design to minimize tissue loss and achieve optimal symme-
try by addressing the disadvantages of existing methods [16].
This method effectively minimizes tissue loss, particularly
when there is insufficient tissue in the outer lip segment or a
large gap in the vermilion border. By using a wire to create a
curved template, the natural curves of the philtral column can
be fully restored. Noordhoff’s point, also known as CPHL is
designed at the thickest part of the philtral area, which then ta-
pers off. However, many surgeons face difficulties in accurately
drawing this point, as the curve’s shape varies depending on the
patient, and the thickness of the philtrum may remain constant
or become thinner towards the upper part. To address this, the
author used a wire to ensure symmetry in the vertical length of

the upper lip and consistently located the CPHLs point. When
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employing this method, the CPHLs point is often drawn out-
ward compared to the traditional Noordhoft’s point, potentially
causing asymmetry in the horizontal length of the outer lip seg-
ment. However, based on the authors™ experience, asymmetry
in the horizontal length of the upper lip is less noticeable than
asymmetry in the vertical length, and the results are frequently
more aesthetically pleasing.

Surgical techniques based on the curved-line cheiloplasty
method

Anthropometry and design

Before surgery, the Cupid’s bow points (CPHR and CPHL),
white roll, labiale superius, highest points of the philtral column
(CPHSR and CPHSL), bilateral base of the ala (SBAR and
SBAL), and commissures (CHR and CHL) are marked (Fig. 4)
[17]. In curved-line cheiloplasty, three-dimensional matching
of the non-cleft side philtrum is attempted using a flexible wire
[16]. First, the length from the nasal sill to the highest point of
the Cupid’s bow on the non-cleft side (length “a”) is measured
and marked on the wire. Taking into account the contour of the
orbicularis oris muscle, point O is marked on the wire and
aligned with point B on the columellar base. The lowest point
of the wire is marked as point K, which is length “b” away from
point O. Length “b” is 2 mm shorter than length “a” due to the
Rose-Thompson and triangular flap effects [18]. Point K is
matched with point A on the Cupid’s peak on the non-cleft
side. To allow adequate rotation, a back-cut is made on the
white skin roll on the non-cleft side. A 1-mm triangular flap
from the cleft side is used to repair the defect, which also helps
to elongate the cleft-side tissue and revise the stigma. This flap
is employed for controlling the position of Cupid’s peak.
Curved-line cheiloplasty mimics the philtral column length us-
ing a flexible wire and introduces new landmark points O and

: |

Fig. 4. Landmark marking and anthropometry. (A) Landmarks are marked at the point of Cupid’s bow (CPHR and CPHL), labial superius
(Ls), the highest points of the philtral column (CPHSR and CPHSL), the bilateral bases of the alae (SBAR and SBAL), and commissures (CHR
and CHL). Points O and K represent the upper and lower margins of the reconstructed philtral column on the cleft side, respectively. (B)
Worm's eye perspective.
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a= b+1(Rose-Thompson effect)+1(Triangle flap)

1 mm back cut

b 1 mm triangle flap

Fig. 5. Schematic illustration of the curved-line cheiloplasty design. Point A represents the lowest point of the non-cleft side philtrum, which is
marked on the wire. Point B represents the upper border of the orbicularis oris muscle of the non-cleft side, which is also marked on the wire.
Point O corresponds to point B on the cleft side, whereas point K corresponds to point A on the cleft side and forms the upper border of the
1-mm triangle flap. Together, points K and O form the imitated philtrum on the cleft side. Length "a" is the summation of the Rose-Thompson
effect and length of the triangular flap added to length "b" (in which “@” represents the philtral height of the non-cleft side flap, and “b” repre-

sents the imitated philtral height of the cleft side flap). Reprinted from Cho et al. ] Craniomaxillofac Surg 2022;50:561-8, with permission from

Elsevier [16].

K, representing the upper and lower margins of the recon-
structed philtral column on the cleft side, respectively. Recon-
structing the disrupted continuity is more effective in restoring
the original curve on the cleft side than relying on the conven-
tional straight-line method (Fig. 5).

Incisions

Separate incisions are performed in the outer and inner lip seg-
ments. In the outer segment, the incision follows the curved
line drawn with a wire, extending from point K to point O, in
order to elevate the L flap. A 1-mm triangular flap is subse-
quently elevated at the superior aspect of the white roll. It is
crucial to preserve the white roll, as damage to it may result in
an unnatural appearance of the lip border. Next, the mucosal
flap is elevated at the vermilion border by vertically traversing
the vermilion and utilizing the junction of the dry and wet ver-
milion as the apex of the vermilion triangular flap. The incision
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then proceeds vertically downward to the level of the alveolar
crest, forming the base of the L flap.

The incision at the medial lip segment follows the standard
rotation-advancement technique. It begins at the CPHL and
curves outward towards the CPHSL before extending horizon-
tally along the columellar base. To avoid excessive scarring, the
incision should not surpass half the width of the columellar
base. Next, an incision is made from the CPHL along the mu-
cocutaneous junction to its highest point, forming the C flap.
The inner incision of the C flap extends 2 to 3 mm towards the
septum, predicting the nostril sill's location. Subsequently, the
incision is extended vertically from the CPHR to the alveolar
crest, creating the M flap. Back-cuts are made in the upper por-
tion of the white roll and at the vermilion border between the
dry and wet mucosa. Additionally, a sulcus flap (S flap) is
formed at the base where the inner lip split meets the alveolar
bone, reconstructing the mouth’s vestibule (Fig. 6).
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Muscle dissection

Muscle dissection is performed by elevating the subcutaneous
layer and dissecting the muscle both superficially and deeply by
2 to 3 mm. In the outer lip segment, the orbicularis oris and le-
vator anguli oris muscles may be abnormally attached to the
maxilla, necessitating the release of any adhesions between the
bone and muscles. The extent of muscle dissection in the inner
lip segment depends on the degree of lip rotation required.
Over-dissection may result in challenges recreating the concave
shape of the philtral dimple. Detaching the periosteum from
the base of the maxilla enables unrestricted movement of the
outer lip segment. The periosteal detachment should be carried
out in the pre-periosteal plane and continued until the orbital
floor is exposed in the upper portion. Following the detach-
ment, the muscle should be repositioned inward to guarantee
adequate detachment.

Septal repositioning

Dissection is performed downward beneath the C flap to ex-
pose the nasal septum and anterior ethmoid region. This pro-
cedure must be performed with caution to prevent damage to
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the sphenopalatine artery. In cases of a unilateral cleft palate,
the nasal septum frequently deviates in the direction opposite
to the cleft, and the anterior ethmoid region tends to shift in the
opposite direction as well. The septospinal ligament, a robust
ligamentous structure situated between the nasal septum and
anterior ethmoid region, is dissected to separate the nasal sep-
tum from the anterior ethmoid region. Once separated, the na-
sal septum is repositioned toward the direction of the cleft (Fig.
7) [19].

Sulcus and nasal floor reconstruction

To reconstruct the oral sulcus, four flaps—the L, M, C, and S
flaps—are raised from the inner and outer labial segments.
First, the end of the L flap on the vermilion side is sutured to
the other end of the anteriorly placed L flap, creating the outer
aspect of the oral sulcus. Next, the end of the M flap is sutured
to the basal part of the L flap in a crossed manner, forming the
inner aspect of the oral sulcus. The C flap is then rotated toward
the nasal cavity and sutured, establishing a portion of the vesti-
bule and providing support for the nasal floor. The S flap is su-
tured using the quilting method to maintain the depth of the

oral vestibule and prevent obtuse sulcus angles. Finally, the out-

Fig. 6. The design of flaps in the inner and outer lip segments. (A) C, M, L, and S flaps are used to reconstruct the nostril sill and oral sulcus.

(B) Photograph after elevating the flaps.

-

Caudal septum deviated to
non-cleft side

Septal relocation to
cleft side

Fig. 7. Septal repositioning. The deviated caudal septum is separated from the anterior nasal spine and shifted toward the cleft side.
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Alaris and upper
rbicularis oris muscle

Fig. 9. Alar base medialization. The alar base and uppermost part of the orbicularis oris muscle are sutured to the footplate area of the colu-
mellar base.

Fig. 10. Orbicularis oris reconstruction. Reconstruction of the orbicularis oris muscle is performed in an overlapping manner, with the outer
orbicularis oris muscle covering the inner orbicularis oris muscle.

er labial segment is advanced inward to match the length of the Alar base medialization

inner labial segment, and suturing begins from the deepest part The alar base of the external lip segments is sutured to the foot-

of the sulcus (Fig. 8). plate region of the columellar base in the medial lip segment.
Next, the uppermost portion of the orbicularis oris muscle in
both the outer and inner lips is sutured together for reinforce-
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Fig. 11. Immediate postoperative frontal (A) and basal-view (B) photographs of a patient with a complete cleft lip.

v >

Fig. 12. Curved-line cheiloplasty in a patient with a complete cleft lip. (A) Preoperative frontal view photograph. (B) Postoperative 1-year
frontal and basal view photographs, respectively. Reprinted from Kim et al. Cleft Palate Craniofac J 2023 Jun 19 [Epub]. http://doi .
0rg/10.1177/10556656231183383 [20].

ment. The objective of the alar cinching suture is to overcorrect oris muscle should be directed inward, upward, and cranially to
the alar base position by 1 to 2 mm upward and inward relative create an eversion of the upper lip contour (Fig. 9).
to the opposite position [13]. The movement of the orbicularis
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Orbicularis oris muscle reconstruction

The orbicularis oris muscle is reconstructed using an overlap-
ping technique, where the outer orbicularis oris muscle covers
the inner orbicularis oris muscle, increasing thickness from the
outer area and recreating the shape of the lip column [21].
Muscle suturing is performed using a 4-0 Vicryl suture in a ver-
tical mattress technique. To create a philtral dimple, the dermis
layer of the inner lip segment is sutured to the muscle layer.
Careful repair of the pars marginalis of the orbicularis oris
muscle is essential to prevent flattened or retracted appearances
after suturing (Fig. 10).

White roll reconstruction and skin repair

The triangular white roll flap plays a role in aligning the height
of Cupid’s bow and prevent it from rising postoperatively. To
preserve the continuity of the white roll, the author designed a
1-mm triangular flap situated approximately 1 to 2 mm above
the vermilion-cutaneous junction. During skin closure, the flap
is inserted by executing a horizontal back-cut in the opposing
white roll area [22]. The dimensions of the triangular flap are
determined by the thickness and volume of the vermilion tu-
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bercle. Prior to skin closure, the appropriate degree of rotation
is assessed, and any final adjustments are made. If excess tissue
remains, the C flap can be trimmed. The incision at the nasal
sill is closed using a 6-0 fast resorbing Vicryl suture, while the
cutaneous layer of the upper lip is closed with a 7-0 nylon su-
ture (Fig. 11). A representative case is presented in Fig. 12 [20].

PRIMARY CLEFT RHINOPLASTY: A
REVIEW OF TECHNIQUES AND
PROPOSALS

A previous study reported that over half of American cleft pal-
ate-craniofacial surgeons currently perform some form of pri-
mary nasal correction in patients with unilateral cleft lip [23].
However, the selection of appropriate techniques has been a
topic of extensive debate, leading to significant variation in the
timing, techniques, and extent of correction during cleft rhino-
plasty [24-27]. Data on preferred techniques for primary cleft
rhinoplasty reveal inconsistent management of the lower lateral
cartilage [25]. Most surgeons reported consistently dissecting

Fig. 13. Primary cleft rhinoplasty with a custom suture needle for alar cartilage repositioning. (A, B) Through a semi-open rhinoplasty ap-
proach in the cleft side nostril, the nasal envelope is dissected from the dome of the alar cartilage and nasal tip. (C, D) The dome of alar carti-
lage is sutured using a Chang’s needle attached with a 5-0 polypropylene thread; the needle is then passed toward the medial and cranial sides,
piercing through the septal cartilage and contralateral upper lateral cartilage. (E, F) The needle is pulled out of the skin until the laser mark is
identified and then returned into the intranasal side. Transfixion sutures are made in the columella and lower lateral cartilage to minimize
dead space. Reprinted from Kim et al. Cleft Palate Craniofac J 2023 Jun 19 [Epub]. http://doi.org/10.1177/10556656231183383 [20].
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Fig. 14. Primary cleft rhinoplasty in a patient with a complete cleft lip. (A, B) Preoperative and postoperative 1-year frontal view photographs,
respectively. (C, D) Preoperative and postoperative 1-year basal view photographs, respectively. Reprinted from Kim et al. Cleft Palate Cranio-

fac ] 2023 Jun 19 [Epub]. http://doi.org/10.1177/10556656231183383 [20].

the alar cartilage, but only one-third of respondents relied on
suture fixation of the alar cartilage. The challenges of manipu-
lating infantile nasal cartilage, which is inherently thin and pli-
able, may deter surgeons from placing intercartilaginous su-
tures.

In primary cleft rhinoplasty; the alar cartilages are regarded as
the crucial elements requiring correction. Berkeley was the first
to suggest direct repositioning of the alar cartilages [28]. He ac-
complished this during primary labial repair by placing a hori-
zontal mattress suture between the cartilages through an exter-
nal skin incision [28]. McComb [29] is notable as a significant
advocate for cartilage repositioning. He performed a more ex-
tensive correction of the nose by elevating the alar cartilage and
shortening the cleft side hemi-nose. The scope of nasal skin
dissection extended from the alar rim over the nasal tip and up
to the nasion on the cleft side nose, without an intranasal inci-
sion. The alar cartilage was elevated by placing a long mattress
suture between the nasal vestibule, through the intercrural an-
gle and lateral crus, and up to the nasal skeleton at the nasion.

This surgical technique for nasal dissection, alar elevation, and
stabilization was embraced by proponents of primary nasal cor-
rection. Meanwhile, additional incisions, such as the reverse U,
infracartilaginous, and intercartilaginous incisions, were em-
ployed to access the alar cartilages [17,30,31].

Several authors have reported new techniques for alar carti-
lage repositioning to facilitate procedures and enhance the ac-
curacy of suspension. Kernahan et al. [32] performed primary
rhinoplasty using modified Tajima methods and developed a
Senn retractor with an open center to grasp a double-armed
suture intranasally, placing it in the contralateral upper lateral
cartilage [33]. This allowed the suture to be pulled out of the
cleft side nostril when the retractor was withdrawn. Rottgers
and Jiang [34] employed a hollow needle to place a suspension
suture between the contralateral upper lateral cartilage and the
cleft side lower lateral cartilage.

Cartilage correction surgery via a semi-open rhinoplasty in-
volves the following steps: (1) employing a semi-open approach
through an incision on the edge; (2) gently peeling the surface
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Fig. 15. Primary cleft rhinoplasty in a patient with an incomplete cleft lip. (A, B) Preoperative and postoperative 1-year frontal view photo-
graphs, respectively. (C, D) Preoperative and postoperative 1-year basal view photographs, respectively. Reprinted from Kim et al. Cleft Palate
Craniofac J 2023 Jun 19 [Epub]. http://doi.org/10.1177/10556656231183383 [20].

of the non-irritating cartilage; (3) suspending the dome area of
the non-irritating cartilage for repositioning; and (4) threading
a needle through the supralateral cartilage and then through
the non-septum. At this point, the needle tip is pulled out until
the marked section, allowing the suture material to be embed-
ded. (5) After suturing the cartilage, the non-mucosal incision
is stitched, and (6) quilting sutures are performed in the non-ir-
ritating and non-cartilaginous areas to ensure there is no dead
space surrounding the non-irritating cartilage.

In a related context, the author introduced a novel surgical
technique based on the semi-open rhinoplasty approach
through a marginal incision in the cleft side nostril (Fig. 13).
The author’s method employs a specially designed needle
(Chang’s needle, HansBioMed Corp.) to simplify the placement
of an intercartilaginous suture between the lower and upper lat-
eral cartilages. Dissection extends across the nasal envelope
overlying the dome of the alar cartilage and the nasal tip, creat-
ing space for the intercartilaginous suture. Using Chang’s needle
with a 5-0 polypropylene thread, the dome of the alar cartilage
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is sutured, and the needle is directed medially and cranially,
piercing through the septal and contralateral upper lateral carti-
lages. The needle is then withdrawn from the skin until the la-
ser mark is visible and reinserted into the intranasal side. Sub-
sequently, an intercartilaginous suture is performed along the
cleft side alar cartilage, septal cartilage, and contralateral upper
lateral cartilage. This technique enables stable fixation between
the cartilages without extensive subcutaneous undermining,
preventing scar contracture and preserving growth potential.
Representative cases are illustrated in Figs. 14 and 15.

CONCLUSION

Contemporary techniques for unilateral cleft lip repair aim to
achieve three-dimensional anatomic and functional restoration
of the affected structures. Various cleft lip repair techniques
have been proposed, with some relying on precise anatomic ge-
ometry, while others allow for greater flexibility in design. Pri-
mary cleft rhinoplasty is currently considered an optimal tech-
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nique, targeting the deformed lower lateral cartilages, septum,
and nostril floor. The primary cheiloplasty and rhinoplasty
techniques we describe herein have evolved over time, based on
our extensive experience and lessons learned from previous
generations of cleft surgeons who pursued optimal results. To
achieve the best outcomes, cleft surgeons must adopt a compre-
hensive approach, with meticulous preoperative planning to
determine the most suitable surgical approach for each individ-
ual patient.
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