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20.1  Introduction

Unilateral cleft nose repair is challenging because of the complexity of the defor-
mity. This three-dimensional deformity involves several structures such as the 
lower lateral cartilage (the medial and lateral crus), the nasal dome, the colu-
mella, the nasal septum, and the skeletal platform, which includes the alveolus, 
maxillary segments, and palate (Fisher et al. 2014; Byrd et al. 2007). Thus, to 
obtain the realistic treatment goal (normal appearance and function, with better 
symmetry, balance, and less scarring), both skeletal and soft-tissue structures 
must be adequately managed. Although the primary cleft rhinoplasty has cur-
rently been performed at the time of cleft lip repair, the longitudinal follow-up 
usually revels a residual (from minor to major) nasal deformity (Freeman et al. 
2013; Haddock et al. 2012; Chang et al. 2010; Salyer et al. 2004), regardless of 
surgeon’s skills. Therefore, secondary (definitive or final) cleft nose repair with 
a greater number and complexity of maneuvers is needed after the completion of 
facial growth to correct aesthetic and functional issues (Hwang et  al. 2012; 
Masuoka et al. 2012; Turkaslan et al. 2008; Bashir et al. 2011; Guyuron 2008; 
Stal and Hollier 2002).

In this chapter, we include an overview of secondary unilateral cleft rhinoplasty 
including a brief history, the anatomy of deformity, and the surgical approach.
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20.2  Brief History of Cleft Nose Repair

In 1932, Gillies and Kilner (1932) introduced a superior advancement of the compos-
ite chondrocutaneous hemicolumella flap using a midcolumellar incision. In 1964, 
Converse (1964) provided the first major modification of this technique by replacing 
the midcolumellar incision with a marginal incision; the medial crura composite flap 
was advanced superiorly and sutured to the contralateral dome, and the defect at the 
base of the columella was repaired with an auricular composite graft. In 1954, Potter 
(1946) advocated a similar concept but from the opposite direction, using a lateral-to-
medial advancement of the lateral crural composite chondrocutaneous flap; the resul-
tant defect created in the lateral vestibular skin was closed in a V-to-Y fashion. In 
1977, Tajima and Maruyama (1977) described the reverse-U incision to address two 
classic cleft problems, namely obliteration of the soft triangle and nostril apex over-
hang. This incision starts inferomedially at the junction of the columella and membra-
nous septum, and continues superiorly into the depressed dome skin, creating an arc 
similar in shape to the nostril on the noncleft side, and returning into the mucosa of the 
nostril. After wide undermining of the nasal skin envelope, the cartilages are reposi-
tioned and the excess skin of the nostril apex is rolled into the nostril. Closure of the 
skin edges creates a soft triangle on the cleft side. In 1982, Dibbell (1982) proposed 
incisions within the nostril rim and excision of soft tissue to correct medial rotation of 
the lower lateral cartilage, lateral displacement of the alar base, twisting of the domes, 
columellar asymmetry, and overhang of the ala. This technique is accomplished 
through the creation of a double-pedicled composite flap of lower lateral cartilage, 
mucosa, columella, and nasal floor, followed by superior and medial rotation of the 
flap, resulting in an anatomical repositioning of the displaced lower lateral cartilage. 
In 2009, Flores et al. (2009) reported the Cutting’s experience adopting an open rhi-
noplasty approach using a combination of both the Dibbell and Tajima techniques to 
correct the nostril apex overhang and reposition the depressed lower lateral cartilage 
and laterally displaced ala on the cleft side. They reported that avoidance of an upper 
lip incision with this technique is an advantage, particularly in those patients who have 
a well-healed lip scar from primary lip repair. Historically, numerous other techniques 
have been described for cleft nose repair, including suture, flaps, and cartilage grafting 
techniques (Hwang et al. 2012; Masuoka et al. 2012; Turkaslan et al. 2008; Bashir 
et al. 2011; Guyuron 2008; Stal and Hollier 2002).

20.3  Unilateral Cleft Nose Deformity

To repair the cleft nose, plastic surgeons should become familiar with the abnor-
malities and dysmorphology associated with the specific deformity and its effects 
on nose physiology resulting in nasal dysfunction (Guyuron 2008; Kaufman et al. 
2012). It is important to recognize that the nasal deformity at the time of primary 
cleft repair may vary significantly from the secondary deformity seen in adulthood 
(Guyuron 2008; Kaufman et al. 2012).

C.A. Raposo-Amaral et al.
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20.3.1  Primary Cleft Nose Deformity

The primary unilateral cleft nose deformity is characterized by the following 
features: the columella is shorter on the cleft side; the base of the columella is 
deviated to the noncleft side; the lateral crus of the lower lateral cartilage is 
longer on the cleft side; the nasal tip is displaced in both the frontal and the hori-
zontal planes; the nasal tip is asymmetric; the ala is flattened, resulting in hori-
zontal orientation of the nostril; the nostrils are asymmetric; the entire nostril is 
retropositioned because of the deficiency in the underlying frame; the base of 
the ala is displaced laterally and/or posteriorly and sometimes inferiorly; the 
nasal floor is caudal on the cleft side; a nasolabial fistula could be present; the 
septum and anterior nasal spine are shifted toward the noncleft vestibule; 
the nasal septum is deviated, resulting in a varying degree of nasal obstruction; 
the inferior turbinate on the cleft side is hypertrophic; the maxilla is hypoplastic 
on the cleft side; and the premaxilla and the maxillary segments are displaced 
(Bardach and Cutting 1990).

20.3.2  Secondary Cleft Nose Deformity

Features of the primary deformity complicated by the influence of primary rhino-
plasty and facial growth eventually determinate a complex and wide spectrum of 
secondary cleft nasal deformities (Figs. 20.1, and 20.2). The cleft ala lies caudal 
and lateral to the noncleft side. It rests on an underdeveloped maxilla, which 
partly accounts for alar base lowering and horizontal nostril seating. The cleft ala 
may be underdeveloped and weak and exhibit a convoluted shape. This contrib-
utes further to dome lowering on the cleft side. Malfunction of the cleft ala exter-
nal valve is caused by alar base malposition, imbalanced muscular pull, and 
abnormal attachment of the cheek muscles to the lateral crus. Tip projection is 
further compromised by a foreshortened columella that lies obliquely with its 
base directed away from the cleft side. The caudal septum is associated with the 
anterior nasal spine, which is deviated off facial midline to the noncleft side. The 
cartilaginous mid-septum and the osseous posterior septum (perpendicular plate 
of the ethmoid bone) deviate significantly toward the cleft side, resulting in a 
complex C-shaped deformity both craniocaudally and anteroposteriorly. The 
deviation of the cartilaginous septum toward the cleft side narrows the cleft-side 
airway while enlarging the noncleft cross-sectional area. The noncleft-side turbi-
nate hypertrophies to occupy this space on the noncleft side. The nasal bones are 
frequently widened both at the dorsum and at the frontal process of the maxilla. 
Deviation may affect the bony and the cartilaginous segments. Generally, mid-
vault curvature is present with collapse on the concave side and fullness on the 
convex side. Furthermore, smaller airways as demonstrated in rhinometry and 
external valve malfunction may add to the airway problem (Fisher et  al. 2014; 
Byrd et al. 2007).

20 Secondary Unilateral Cleft Rhinoplasty
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Fig. 20.1 (Left) Full-face front and (right) basal views of a skeletally mature patient with unilat-
eral complete cleft lip and palate illustrating the secondary unilateral cleft lip nasal deformity: 
nasal tip deviated; alar cartilage displaced caudally; angle between medial and lateral crura more 
obtuse buckling in lateral crura; the alar base deviated posteriorly, inferiorly, and laterally when 
compared with the noncleft side; flattened alar facial angle; widened nostril floor; columella and 
anterior caudal septal border deviated on noncleft side

Fig. 20.2 Intraoperative basal photographs of two skeletally mature patients with unilateral complete 
cleft lip and palate illustrating the different patterns of secondary unilateral cleft lip nasal deformity

C.A. Raposo-Amaral et al.
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20.4  Surgical Management

The goals of cleft nose repair include final creation of lasting symmetry, achieving 
definition of the nasal base and nasal tip, relief of nasal obstruction, and manage-
ment of nasal scarring and webbing. In the literature (Fisher et al. 2014; Byrd et al. 
2007; Guyuron 2008; Stal and Hollier 2002; Wolfe et al. 2016; Sykes et al. 2016), 
there are an enormous variation in techniques and treatment protocols for the cleft 
nose. In fact, as the clinical presentation of cleft nose deformities varies widely, 
each particular cleft patient presents a unique challenge and an arsenal of well- 
orchestrated maneuvers can be used with slight variations from patient to patient. 
As complete correction of all of the cleft nose deformities remains a challenge for 
plastic surgeons, a standardized surgical approach based on the severity of soft- 
tissue and skeletal deformities as well as previous procedures performed is impor-
tant to outline the predilection of the results and their limitations.

20.4.1  Timing

Relevant standardized surgical steps (namely, primary rhinocheiloplasty, alveolar 
bone grafting, and Le Fort I advancement) from the comprehensive rehabilitate lon-
gitudinal cleft care are extremely relevant prior to the secondary cleft rhinoplasty as 
it may directly influence the surgical approach and outcomes.

Performing primary cleft rhinoplasty at the same setting as the cleft lip repair had 
been accepted worldwide and the traditional concern for disruption of growth cen-
ters in the nose has waned (Millard and Morovic 1998; McComb and Coghlan 
1996). The principal goal of primary nasal correction has been to produce a more 
symmetrical nasal form (closure of the nasal floor and sill, repositioning of the alar 
base, and repositioning of the lower lateral cartilages) and to reduce the stigma that 
is often experienced during childhood. It may also provide a less complicated sec-
ondary revision, which is required by many patients in late adolescence (Byrd et al. 
2007; Haddock et al. 2012). At our craniofacial plastic surgery center, primary cleft 
lip nose repair is typically performed at 3 months of age; we adhere to the conven-
tional rule of 10s, and surgery is deferred until the child is 10 pounds in weight, at 
or after 10 weeks of age, with a hemoglobin concentration of 10 g/dL. We (Buzzo 
2010; Raposo-Amaral et al. 2014, 2012; Raposo-Amaral 2010; Somensi et al. 2012) 
have particularly adopted two primary cleft lip repairs (namely, modified Göteborg 
technique and modified Cutting extended Mohler technique according to author’s 
experience) without presurgical nasoalveolar molding. The treatment of the unilat-
eral cleft nose has been according to McComb primary nasal reconstruction prin-
ciples (McComb and Coghlan 1996; Buzzo 2010; Raposo-Amaral et al. 2014, 2012; 
Raposo-Amaral 2010; Somensi et al. 2012): using the existing cleft lip incisions, 
wide undermining of the nasal cartilages from the nasal skin is undertaken from the 
nostril rim to the nasion; and the lower lateral cartilages are then supported in proper 
position with sutures. Further relevant modifications were compiled in the “fifty 
years of the Millard rotation-advancement” article (Stal et al. 2009).

20 Secondary Unilateral Cleft Rhinoplasty
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As the interplay of anatomy variables between maxillary advancement and rhi-
noplasty is inseparable (Davidson and Kumar 2015), secondary cleft nasal recon-
struction should not be performed without first evaluating and correcting any 
significant problems with the skeletal base under the nose (Cutting 2000). 
Restoration of the continuity of the maxillary arch with alveolar bone grafting 
allows closure of oronasal fistulae, proper platform for tooth eruption, and alar 
base and pyriform aperture augmentation (Alonso et  al. 2014; Raposo-Amaral 
et al. 2015a). In our center, cleft patients have preferably undergone transferring of 
secondary alveolar bone graft (between 7 and 12 years old) immediately before the 
cleft-side canine eruption and with previous orthodontic management. Late sec-
ondary alveolar bone grafting (>12 years) has been implemented in delayed refer-
ral. We adopted well-described principles (Alonso et  al. 2014; Raposo-Amaral 
et al. 2015a; Santiago et al. 2014) including appropriate flap design, wide expo-
sure, nasal floor reconstruction without tension, closure of oronasal fistula, packing 
bony defect with cancellous bone, and coverage of bone graft with gingival muco-
periosteal flaps. Bone grafts have been harvested from the anterior superior iliac 
crest by minimal access using two different techniques (Raposo-Amaral et  al. 
2015b).

Once skeletal growth nears completion, patients with repaired cleft lip and palate 
often exhibit a characteristic concave facial profile, which requires correction by Le 
Fort I osteotomy and maxillary advancement (Good et al. 2007). Le Fort I internal 
distraction presents better dental occlusion, less relapse, and better speech results 
than conventional orthognathic procedure, particularly in cleft patients with severe 
maxillary deficiency (Kumar et al. 2006), and the gradual advancement produced by 
distraction osteogenesis may result in greater facial soft-tissue changes and nasal 
projection than similar advancements using conventional maxillary advancement 
(Chua and Cheung 2012). At our center, Le Fort I internal distraction is adopted for 
surgical correction of the class III malocclusion secondary to maxillary hypoplasia 
in cleft patients with established severe negative overjet near the time of maxillary 
growth completion (11–12 years of age) and in cleft patients with maxillary retru-
sion (10 mm or higher of discrepancy between jaws) who have reached skeletal 
maturity. On the other side, conventional maxillary advancement (combined or not 
with mandibular setback) has been adopted in selected skeletal maturity patients 
with cleft maxillary hypoplasia according to the availability of devices and potential 
to adhere to the institutional protocol of distraction osteogenesis.

Finally, we perform the secondary cleft rhinoplasty at 14–16  years of age in 
female patients and at 16–18 years of age in male patients, as it allows the comple-
tion of the postpubertal growth spurt in the maxillary and nose (anterior septum and 
bony dorsum). Rhinoplasty at this time is definitive and more aggressive surgical 
maneuvers (e.g., septoplasty, cartilage grafting, and osteotomies) may be performed 
without concerns for affecting maxillary and nasal growth. In selected situations 
(i.e., severe nasal obstruction due to caudal septal deviation; and severe emotional 
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distress from peer psychological pressure even with all the multidisciplinary sup-
port including longitudinal psychological care), an intermediate rhinoplasty (gener-
ally more conservative) is performed before the completion of nasal growth. In 
addition, if a cleft patient with significant dentofacial deformities (typically class III 
malocclusion) refuses to undergo maxillary reconstruction, their secondary rhino-
plasty is delayed until this patient with aid of psychological support accepts the 
correction of the underlying skeletal base by alveolar bone grafting and/or Le Fort I 
advancement according to their individual needs.

20.4.2  Preoperative Characterization of Deformity

To make an accurate diagnosis of secondary cleft nose deformity, the skin (thick-
ness), the nasal bones (symmetry, length, and distance from the midline; the depth 
of the radix; and the presence or absence of a dorsal hump), the midvault (upper 
lateral cartilage collapse and vertical symmetry), the nasal tip (asymmetry or full-
ness; projection; bulbous, boxy, narrow, or parenthesis deformity), the alar base 
(width), the alae (thickness, vertical position), the nasal sill (configuration), the 
nasolabial angle, the internal and external valves (stenosis), the septum (deviation, 
perforation), and the turbinates (size and shape) should be examined and docu-
mented in detail (Fisher et al. 2014; Guyuron 2008). Nasal endoscopy and com-
puted tomographic scans provide visualization beyond that which is visible on 
anterior rhinoscopy and are useful in surgical planning (Fisher et al. 2014). Some of 
the cardinal deformities proposed by Lee et al. (2011) and the key points described 
by Byrd et al. (2007) are extremely useful and complementary in the characteriza-
tion of the deformity, contributing to elucidation of a specific anatomic pattern, and 
allow plastic surgeons to perform the most effective and directed correction proce-
dures based on the formulation of a patient-customized surgical plan (Table 20.1).

Table 20.1 Useful notes for the elucidation of a specific cleft nose pattern, allowing the formula-
tion of a patient-customized surgical plan

Lee’s cardinal deformities (Lee et al. 
2011) Byrd’s key points (Byrd et al. 2007)
Caudal deflection of the nasal septum 
to the noncleft side

Was primary cleft nose rhinoplasty performed?

Deviation of the nasal dorsum Is the nasal lining deficient?
Low setting of the medical crus Is the external valve patent and functional?
Tethering deformity of the lateral crus Is tip projection adequate?
Discontinuity of the orbicularis oris 
muscle

Is the cleft lateral crus deformed by persisting alar 
crease or buckle?

Long or short lip deformity Is the alar base recessed and tethered to the pyriform?
Absence of a philtral column Is projection of the bony dorsum deficient, normal, or 

overprojecting?

20 Secondary Unilateral Cleft Rhinoplasty
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20.5  Secondary Unilateral Cleft Rhinoplasty

The surgical reconstruction of cleft nose deformity borrows from a large number of 
historical and innovative surgical principles as stated by Wolfe (2004). We compile 
the previously described surgical maneuvers (Fisher et al. 2014; Byrd et al. 2007; 
Guyuron 2008; Stal and Hollier 2002; Potter 1946; Tajima and Maruyama 1977; 
Flores et al. 2009; Kaufman et al. 2012; Wolfe et al. 2016; Sykes et al. 2016; Cutting 
2000; Basta et al. 2014; Chang et al. 2011; Wang 2010; Cho 2007) which our group 
have adopted in secondary unilateral cleft rhinoplasties.

20.5.1  Inferior Turbinate Hypertrophy

We preferably perform selective submucosal resection of bone combined with lat-
eral out-fracture and lateral displacement on one or both sides depending on the 
degree of obstruction. Performing this first will avoid trouble with bleeding in the 
remaining surgical intervention.

20.5.2  Open Approach

An open rhinoplasty approach facilitates nasal correction as it allows maximal 
visualization for accurate diagnosis, and adequate exposure for placement and 
suturing of structural grafts. We adopted a standard inverted V-shaped incision or a 
prior transcolumellar incision. In asymmetric nostrils, we connect the inferior/
medial pole of the Tajima inverted-U nostril apex incision with the transcolumellar 
incision to reposition the alar cartilage and recontour the soft-tissue envelope of the 
nose on the cleft side. Subsequently, the nasal tip and nasal dorsum are degloved in 
a supraperichondrial and subperiosteal plane. Next, the septum is approached by 
dividing the interdomal ligament of the lower lateral cartilages. A submucoperi-
chondrial dissection is performed, beginning at the anterior septal angle. Bilateral 
mucoperichondrial tunnels are dissected deep to the upper lateral cartilages, and a 
scalpel is used to separate the upper lateral cartilages from the dorsal septum, tak-
ing care not to disrupt the k-area and lose the anchoring point of the upper lateral 
cartilages.

20.5.3  Dorsum

Dorsal humps are usually not a significant issue for cleft patients, but if a dorsal 
humpectomy is indicated, conservative excision is advisable at the outset of the 
surgical procedure because additional excision is always possible. If a bone hump is 
to be reduced, a subperiosteal pocket should be created; if osteotomies are expected, 
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this dissection should not be carried out laterally to preserve soft-tissue support of 
the nasal bones. The cartilaginous dorsum is sharply excised with a number 11 
blade under direct vision, followed by a series of graded fomon rasps for mild-to- 
moderate osseous hump reduction. For large dorsal humps, an en bloc bone and 
cartilaginous dorsal hump reduction is performed with a 10-mm nasal osteotome. 
Care is taken not to disrupt the upper lateral cartilage attachments to the undersur-
face of the nasal bones. Nasal rasps can be further used to soften any jagged, asym-
metrical, or irregular edges; it should be performed at an oblique angle to again 
avoid loss of upper lateral cartilage attachment and direct trauma to these cartilages 
themselves.

If the dorsum is deficient or the nose is short, osseocartilaginous dorsal onlay rib 
graft is our choice for reconstruction of the dorsum. The harvested rib segment is 
shaped to span the entire length of the nasal dorsum, from the radix to the septal 
angle, to minimize the risk for palpable irregularities. In addition, the recipient bed 
must be made as flat and as smooth as possible to give the greatest surface area for 
the dorsal onlay graft to contact.

20.5.4  Septum

Having achieved a smooth dorsum, comprehensive treatment of the septum is 
undertaken. The bowing midportion of the cartilaginous septum is resected, leaving 
behind a 12–15 mm L-strut; it not only treats the septal deformity but also provides 
graft material. Deviated portions of the perpendicular plate of the ethmoid bone are 
carefully resected, avoiding transmission of forces cephalad that can injure the crib-
riform plate. A typically lengthy spur along the maxillary crest is also resected using 
a combination of a 2 mm osteotome and Kerrison rongeurs. Next, the caudal portion 
of the L-strut is disarticulated from the osseocartilaginous junction with the anterior 
nasal spine and maxillary crest in the noncleft side, the degree of vertical excess is 
then excised as indicated, and it is finally anchored at the midline into the perios-
teum of the anterior nasal spine.

20.5.5  Middle Nasal Vault

If the internal valve has collapsed, suturing Sheen’s spreader grafts (contoured in a 
rectangular shape with variable length, 1–4 mm in width, and no more than 5 mm in 
height so as not to impinge on the nasal airway) between the dorsal septum (2 mm 
below the septal border) and the anterior aspect of the upper lateral cartilages recon-
structs the midvault (close the open-roof deformity, if present) while improving the 
internal valve and straightening the dorsal angle. Depending on the amount of devi-
ation and asymmetry, bilateral or asymmetric spreader grafts are applied; a thicker 
graft can be placed on the cleft side to address concavity, if present. In selected 
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patients, caudally extended bilateral spreader grafts is a very useful technique for 
nasal lengthening and controlling of tip projection, rotation, and shape; stability is 
optimized when these grafts are integrated with a columellar strut. We prefer har-
vesting the spreader grafts from the cartilage of the septum. If the quadrangular 
cartilage is insufficient, the costal cartilage grafts are harvested from the sixth or 
seventh ribs. The segment of the rib harvested can be up to 3.5–4 cm in length (it 
generally provides sufficient cartilaginous tissue for both the dorsal graft and the 
columellar strut) (Figs. 20.3 and 20.4) and be delivered through an inframammary 

Fig. 20.3 Only the central portion of the harvested rib cartilage was applied for the fabrication of 
the strut columellar graft and the spreader grafts

Fig. 20.4 (Left) Rib cartilage grafts (strut columellar and spreader grafts). (Central) Basal and 
(right) lateral intraoperative views of bilateral spreader grafts and strut columellar graft inset. The 
columellar strut placed between the paired intermediate and medial crura provides structural sup-
port to the nasal tip and improves tip projection. Spreader grafts placed along either side of the 
septum correct internal nasal valve dysfunction. Clinical photographs of the patient in 
Figs. 20.27–20.31

C.A. Raposo-Amaral et al.
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incision in female (marked approximately 5 mm above the fold) or subcostal inci-
sion in male with variable dimensions according to the surgical technique and 
patients’ characteristics.

Spreader flaps, also known as autospreader flaps or turnover flap, entail mucosal 
elevation as with normal spreader grafts, then use of the medial aspect of the upper 
lateral cartilages themselves as a spreader; this is accomplished with either com-
plete separation, a partial-thickness incision and hinged placement, or folding of the 
medial aspect of the cartilage without any incisions. It adjusts the height of the 
upper lateral cartilages in a precise and safe manner while preserving the function 
of the internal valve. These flaps are secured in the same fashion as standard 
spreaders.

20.5.6  Nasal Tip

A variety of surgical maneuvers can be used to enhance or improve the nasal tip. 
The tongue-in-groove technique allows the nasal tip to be resuspended on the sep-
tum (i.e., fixation of the medial crura of the lower lateral cartilages to the caudal end 
of the nasal septum) to improve tip support and projection; the cleft alar cartilage 
has to be advanced more than the noncleft side to improve the flattening of the cleft 
lower lateral cartilage and enhance overall tip symmetry. As an alternative, we pre-
fer to advance and fix the medial crura on the columellar strut cartilage graft to 
enhance projection and support according to the Anderson’s tripod theory of nasal 
tip support.

Once the central limb of the tripod is stabilized, attention is directed to its lateral 
limbs. The cleft lateral crus of the lower lateral cartilage is usually concave and 
often associated with alar malposition, with the cartilage often being inferiorly 
displaced in relation to the position of the noncleft lower lateral cartilage. An alar 
margin (rim) graft (placed inferior to the existing cartilage in a nonanatomic posi-
tion) or a Gunter’s lateral crural strut graft (placed on the deep surface of the lower 
lateral cartilage, with the graft sutured to the undersurface of the cartilage, and the 
lateral extent positioned in a pocket at the pyriform aperture) can be adopted for 
supporting the alar rim, elevating the level of the alar rim, and repositioning the rim 
laterally. Importantly, the lateral crural strut graft is well suited to the thin-skinned 
patient who has a moderate degree of alar collapse and in whom an unfavorable 
aesthetic result would be expected with alar batten grafting (placed cephalad to the 
alar rim for correction of external nasal valve collapse; the exact position of the 
graft is determined by the site of maximal collapse). An alar turn-in flap (the 
cephalic portion of the lower lateral cartilage is transposed on a pedicle and sutured 
to the undersurface of the remaining lower lateral cartilage) or the flip-flop tech-
nique (dissecting the lateral crura off the underlying vestibular skin, excising this 
portion, turning it over, and resuturing it to the vestibular lining) can also be 
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adopted to strengthen and support the lower lateral cartilage and to flatten the pre-
existing concavity. A superomedially based V-Y chondromucosal composite flap 
of the cleft- side lateral crus of the lower lateral and its attendant nasal mucosa in 
association with an interdomal suture (to advance the cleft-side lower lateral carti-
lage flap) and a Tajima-type suture (to suspend the lower lateral cartilage to the 
contralateral upper lateral cartilage) can also be an option to achieve symmetric tip 
contour and projection.

If the tip cartilages have been damaged in the previous rhinoplasty procedures, 
we adopt the “Golden Arch” procedure described by Wolfe. A whole new alar struc-
ture (septal or costal cartilage) is sutured to the tip of the columellar strut and folded 
over to make a new ala, ignoring the native cartilage still tethered below. Instead, 
one-half of the arch can be sutured to the columellar strut and the underlying native 
ala (Figs. 20.5, 20.6, and 20.7).

In addition, intradomal, interdomal, and/or transdomal sutures can be used for 
improvement of alar contour as indicated. Imbrication of the cleft-side scroll area 
can also be executed by placing mattress sutures internally to raise the lateral crus 
cephalad, if needed. The glabella, dorsum, tip, and/or infratip lobule can be filled 
with diced cartilage to camouflage irregularities, especially in cleft patients with 
thin or inelastic skin. Further cartilaginous tip graft can be added to camouflage 
irregularities and improve tip definition or according to specific diagnosis, 

Fig. 20.5 A completely new alar cartilage framework was fabricated overlying the native alar 
cartilages, with a columellar strut and spreader grafts. Clinical photographs of the patient in 
Figs. 20.27–20.31
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Fig. 20.6 A new alar cartilage framework and a shield graft were fabricated with rib cartilage and 
septal cartilage, respectively. Clinical photographs of the patient in Figs. 20.24–20.26

Fig. 20.7 (Left) Intraoperative basal photograph of a skeletally mature patient with unilateral 
complete cleft lip and palate illustrating the commitment of the cleft-side alar cartilage. (Right) 
Intraoperative basal photograph demonstrating a new cleft-side alar cartilage framework fabricated 
overlying the native alar cartilage, a septal cartilage shield tip graft, and rib cartilage strut columel-
lar graft. Clinical photographs of the patient in Figs. 20.24–20.26
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individual needs and/or prevent postoperative abnormalities. Overall, placement of 
tip grafts over the tip-defining points will increase tip projection and definition, 
whereas placement of these grafts at and below the tip-defining points will increase 
projection and add volume to the infratip lobule. The Sheen’s shield graft (or infra-
lobular graft) may be inserted at the tip-columellar junction (anterior to the interme-
diate crura) to define the “double-break” columellar profile; beveling of edges is 
important to avoid a visible “tombstone” appearance through skin. The anchor graft, 
a modified infratip shield graft, may be adopted to enhance tip projection, improve 
alar rim position, and augment the infratip region. Peck’s onlay graft may be placed 
on the domal area to increase of tip projection in occasion of a thick fatty skin and 
this graft also permits variation of tip rotation, in relation to its more cranial or cau-
dal placement. In a different maneuver, the cephalic trim portion of lower lateral 
cartilages can be left attached medially and then be used as an onlay tip graft. 
Another option is the umbrella graft which integrates an onlay tip graft with a colu-
mellar strut. The columella is sutured first with deep 5–0 mononylon (or polypro-
pylene) then 6–0 mononylon in the skin; the intranasal incisions are closed with 5–0 
catgut.

20.5.7  Nasal Bone Osteotomies

Nasal osteotomies are performed to straighten and narrow the nasal bridge and align 
the nasal profile; in cleft patients, abnormalities in the bony vault typically include 
a deviation to the noncleft side and a broad and flattened dorsum. We preferentially 
perform lateral osteotomies via an intranasal approach as a final surgical maneuver 
in our surgical rationale. A high-to-low lateral osteotomy (begins 3–4 mm anteriorly 
on the aperture and is continued in a posterocephalic direction up to the level of the 
medial canthus) is generally followed by a digital compression to produce a trans-
verse greenstick fracture. If greater movement is required, we adopt a transverse 
percutaneous osteotomy (to insure that the thick frontal process of the maxilla 
breaks at the desired level) followed by a low-to-low lateral osteotomy (begins at 
the junction of the pyriform aperture and frontal process of the maxilla and is con-
tinued cephalically as close to the maxilla as possible up to the medial canthus), 
which results in a continuous osteotomy and a complete movement. If an open roof 
deformity is present after dorsal humpectomy, it needs to be corrected by low-to- 
low lateral osteotomies. At the end of the surgical procedure, home-customized 
internal paraseptal splints are sutured in position using transseptal nonabsorbable 
sutures and maintained for 1 month to coapt the mucosal flaps, keep the reposi-
tioned septal structures in the midline, and prevent synechiae. Packing (gauze with 
antibiotic ointment in the nasal cavity for 24 to 48 h), external taping, and dorsal 
nasal splinting (for 1–2 weeks) are also placed. Finally, we provide a wide spectrum 
of clinical examples (Figs.  20.8, 20.9, 20.10, 20.11, 20.12, 20.13, 20.14, 20.15, 
20.16, 20.17, 20.18, 20.19, 20.20, 20.21, 20.22, 20.23, 20.24, 20.25, 20.26, 20.27, 
20.28, 20.29, 20.30 and 20.31) surgically treated with a combination of surgical 
principles and maneuvers detailed in this chapter.
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Fig. 20.8 (Left) Preoperative full-face front view of a skeletally mature patient with unilateral 
complete cleft lip and palate requesting secondary rhinoplasty. (Right) Late postoperative full-face 
front photographs after secondary cleft rhinoplasty

Fig. 20.9 (Left) Preoperative and (right) postoperative right profile photographs of the patient in 
Fig. 20.8
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Fig. 20.10 (Left) Preoperative and (right) postoperative left profile photographs of the patient in 
Figs. 20.8, 20.9

Fig. 20.11 (Left) Preoperative close-up front view of a skeletally mature patient with unilateral 
complete cleft lip and palate. (Right) Late postoperative full-face photographs after cleft nasal 
deformity repair
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Fig. 20.12 (Left) Preoperative and (right) postoperative close-up right profile photographs of the 
patient in Fig. 20.11

Fig. 20.13 (Left) Preoperative and (right) postoperative close-up left profile photographs of the 
patient in Figs. 20.11, 20.12
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Fig. 20.14 (Left) Preoperative close-up front view of a patient with unilateral complete cleft lip 
and palate requesting secondary rhinoplasty. (Right) Late postoperative close-up photographs after 
secondary rhinoplasty

Fig. 20.15 (Left) Preoperative and (right) postoperative close-up right profile photographs of the 
patient in Fig. 20.14
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Fig. 20.16 (Left) Preoperative and (right) postoperative close-up left profile photographs of the 
patient in Figs. 20.14, 20.15

Fig. 20.17 (Left) Preoperative full-face front view of a skeletally mature patient with unilateral 
complete cleft lip and palate. (Right) Late postoperative full-face photographs after correction of 
secondary cleft nasal deformity
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Fig. 20.18 (Left) Preoperative and (right) postoperative right profile photographs of the patient in 
Fig. 20.17

Fig. 20.19 (Left) Preoperative and (right) postoperative left profile photographs of the patient in 
Figs. 20.17, 20.18
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Fig. 20.20 (Left) Preoperative and (right) postoperative close-up submental oblique photographs 
of the patient in Figs. 20.17–20.19

Fig. 20.21 (Left) Preoperative full-face front view of a unilateral complete cleft lip and palate 
patient illustrating the secondary unilateral cleft lip nasal deformity. (Right) Late postoperative 
full-face photographs after secondary cleft nasal reconstruction
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Fig. 20.23 (Left) Preoperative and (right) postoperative left profile photographs of the patient in 
Figs. 20.21 and 20.22

Fig. 20.22 (Left) Preoperative and (right) postoperative right profile photographs of the patient in 
Fig. 20.21
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Fig. 20.25 (Left) Preoperative and (right) postoperative right profile photographs of the patient in 
Fig. 20.24

Fig. 20.24 (Left) Preoperative full-face view of a patient with secondary unilateral cleft lip nasal 
deformity. (Right) Late postoperative full-face photographs after secondary rhinoplasty
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Fig. 20.26 (Left) Preoperative and (right) postoperative left profile photographs of the patient in 
Figs. 20.24–20.26

Fig. 20.27 (Left) Preoperative full-face view of a unilateral complete cleft lip and palate patient 
illustrating the secondary unilateral cleft lip nasal deformity. (Right) Late postoperative full-face 
photographs after secondary repair of unilateral cleft nose
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Fig. 20.28 (Left) Preoperative and (right) postoperative right oblique photographs of the patient 
in Fig. 20.27

Fig. 20.29 (Left) Preoperative and (right) postoperative right profile photographs of the patient in 
Figs. 20.27and 20.28
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Fig. 20.30 (Left) Preoperative and (right) postoperative left oblique photographs of the patient in 
Figs. 20.27–20.29

Fig. 20.31 (Left) Preoperative and (right) postoperative left profile photographs of the patient in 
Figs. 20.27–20.30
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