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Background: Various methods for primary repair of bilateral cleft lip have
been developed, but they often produce inadequate results, such as an
upturned nose or a short columella. We perform primary lip repair with
muscle reconstruction to correct depression of the nasal floor and infero-
posterior displacement of the alar base. Then, open rhinoplasty to proj-
ect the nasal tip is performed during childhood. This article describes the
methods and results of open rhinoplasty for bilateral cleft lip patients.
Methods: Open rhinoplasty with a modified forked flap is performed. The
harvested conchal cartilage is grafted as a strut to strengthen and extend the
septum. The lower lateral cartilages are sutured to the grafted cartilage and
fixed in the correct position. Before skin closure, the tips of the 2V flaps of
the forked flap and the reverse V-flap between the forked flap are trimmed.
Three trapezoidal flaps are sutured to the base of the columella. Thirty pa-
tients with bilateral cleft lip nasal deformities have undergone surgery. The
operative results of 15 of 30 patients were evaluated photogrammetrically.
Results: The nose was refined and more projected. The nasolabial angle
and the nasal tip projection were improved. The reformed configuration
was well maintained for many years. Photogrammetric analysis demon-
strated increases in both the nasal height-to-width ratio and the nostril
height-to-width ratio and a decrease in the nasolabial angle.

Conclusions: Open rhinoplasty during childhood using 3 trapezoidal
flaps and conchal cartilage graft improves bilateral cleft lip nasal defor-
mities effectively. (Plast Reconstr Surg Glob Open 2014;2:e104; doi: 10.1097/

GOX.0000000000000051; Published online 6 February 2014.)

Ithough the nasal contour in bilateral cleft
lip patients is relatively symmetric compared
with that in unilateral cleft lip patients, the
deformities themselves are more severe and repair
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has often led to more unsatisfactory results. Na-
soalveolar molding may help to reduce these de-
formities, but they remain after surgery.'** Various
techniques for primary nasal repair of bilateral cleft
lip have been developed, but they often leave inad-
equate results, such as an upturned nose, a short
columella, a poorly projecting nasal tip, flared alar
rims, wide nostrils, and conspicuous scars. It is very
difficult to solve these problems later, especially be-
cause of subcutaneous fibrosis. We have applied the
concept of a 2-stage method to unilateral cleft lip
nose repair.” During the first stage, depression of the
nasal floor and inferoposterior displacement of the
alar base are corrected by reconstruction of muscle
layers. To correct the slanting nasal apex and droop-
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ing alar rim, open rhinoplasty is performed second-
arily using conchal cartilage grafts at preschool age.
We have also applied this 2-stage concept to bilateral
cleft lip repair. Primary lip repair with muscle recon-
struction is performed in advance. In many cases, we
create a slightly wide prolabial flap in preparation
for the secondary rhinoplasty.® Open rhinoplasty is
performed around the age of 5, preschool age, us-
ing a modified forked, 3-trapezoidal flap design and
conchal cartilage grafting. We describe the surgical
procedure for rhinoplasty and demonstrate the re-
sults of representative cases.

Thirty patients with bilateral cleft lip nasal defor-
mities underwent surgery between 1996 and 2012.
Nineteen patients were male and 11 were female.
The age of the patients ranged from 4 to 12 years
(mean, 6.5 y). There were 23 patients who had un-
dergone primary lip repair at our institute. They
were 19 patients with bilateral complete cleft lip/
palate, 1 patient with unilateral complete and con-
tralateral incomplete cleft lip/palate, and 3 patients
with bilateral incomplete cleft lip/palate. Seven pa-
tients had undergone primary lip repair at another
institute (Table 1).

We use a cartilage graft as a strut to strengthen the
septum and to prevent nasal tip drooping or turn-up.
Cartilage is harvested from the conchal cavity by mak-
ing an incision in the posterior conchal skin. The
harvested cartilage measures about 20x12-16mm.
Skin incisions are made in both philtrum ridges, nos-
tril sills, columella rims, and vestibules, modifying a

Table 1. Patients Demographics and Complication Data

Sex
Male 19 (63.3%)
Female 11 (36.7%)
Age Mean 6.5
46y 22 (73.3%)
7-10y 5 (16.7%)
11y 3 (10.0%)
Primary lip repair
At our institute 23 (76.7%)
Cleft type
Complete + Complete 19 (82.6%)
Complete + Incomplete 1(4.3%)
Incomplete + Incomplete 3 (13.0%)
Others 7 (23.3%)
Complication
Flap necrosis 0 (0.0%)
Infection 0 (0.0%)
Hypertrophic scar 1(3.3%)
Wide columella 3 (10.0%)
Flared rims 4 (13.3%)
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forked flap (Fig. 1). The lengthwise scars on the upper
lip are excised. The tip of the reverse V-shaped phil-
trum flap is extended across the columella base to the
lower area of the columella. In other words, the fork
point of the W-shaped flap is located at the midline of
the middle to lower columella. In severely deformed
nostrils, the vestibular incision line involves drooping
alar rim skin, such as in the reverse-U method.” If the
prolabium is extremely short, the tip of the reverse
V-shaped philtrum flap is designed at the upper part
and the V-shaped philtrum flap is advanced backward
as a V-Y advancement flap in closing. Dissection is per-
formed to the deep layer of subcutaneous tissue. The
lower lateral cartilages are totally exposed above the
perichondrium to avoid developmental disturbance.
By dissecting the interdomal ligament between the
medial crura of the lower lateral cartilages, the an-
terior end of the nasal septal cartilage is exposed.
Both sides of the nasal septum are exposed in an area
of about 5mm in width above the perichondrium
(Fig. 1). The greater part of the harvested conchal

A

Fig. 1. Schematic diagram of the operative method for conchal
cartilage grafting. A, Design of a modified forked flap. B, The
nasal septum is exposed above the perichondrium. C, Carti-
lage is grafted between the lateral lower cartilages. D and E,
The lower lateral cartilages are sutured to the grafted cartilage
and fixed in the correct position. The remaining pieces of car-
tilage are placed in the nasal dorsum and nasal tip under the
skin. F, After closure of the modified forked flap.



Masuoka et al.

cartilage is cut to a trapezoid and placed between the
septal cartilage and mucosa toward the intended posi-
tion of the nasal apex, with the inferior end placed
on the anterior nasal spine, and is then sutured to the
septal cartilage (Fig. 1). The lower lateral cartilages
are sutured to the grafted cartilage and fixed in the
correct position (Fig. 1). The free anterior end of the
grafted cartilage is trimmed to the desired level. The
remaining cartilage is placed on the nasal bone and
the lateral cartilage to correct the dent in the nasal
dorsum (Fig. 1). If surplus pieces of cartilage remain,
they are transplanted into the nasal tip as necessary.

The nasal skin and the modified forked flap are
retracted cranially to lengthen the columella. Before
skin closure, the tips of the 2V flaps of the modified
forked flap and a reverse V-flap between the prongs
of the fork are excised to make the V flaps trape-
zoids, which prevents the longitudinal suture lines
from crossing the baseline of the columella or the
suturing points of the tips of all flaps from coming
together at the center of the columella base (Fig. 1).
To avoid hematoma formation in the dead space and
to maintain the correct shape, bolster sutures are
added to the nasal dorsum for 1 week, and a nostril
retainer is used for 3 months.

The appearance of the nose and upper lip is ob-
served more than 6 months postoperatively. The
condition of the scars is also checked. To judge the
postoperative results objectively, photogrammetric
analysis was performed in 15 consecutive patients
who were treated by a single surgeon, the senior au-
thor (S.S.), between 1996 and 2012. The follow-up
period was 8.5 months to 13.5 years (mean, 63 mo).
Measurements were obtained from standardized
photographs taken both preoperatively and postop-
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eratively. The nasal height, nostril height, and colu-
mella width on the basilar view of the nose and the
columella labial angle on the lateral view were mea-
sured (Fig. 2).

Nasal height: Vertical length between the mid-
point of the columella base and the highest
point of the nasal tip.

Nasal width: Widest horizontal point of the nose
(used as a reference length for nasal height).
Nostril height: Vertical distance between the low-
est and highest points of the nostril aperture.
Nostril width: Widest horizontal point of the nos-
tril aperture.

Columella width: Width of the midcolumella.
Nasolabial angle: Angle created by the columella
and the philtrum.

In all patients, the nose was refined and more
projected. The columella and the nasal dorsum were
lengthened, the nasolabial angle was less obtuse, the
nasal height-to-width ratio and nostril height-to-width
ratio were improved, and nasal tip projection was im-
proved. In most patients, the philtrum width was re-
duced and lip scars became less conspicuous by scar
revision. The reformed configuration was relatively
well maintained for many years. A hypertrophic scar
on the columella base in 1 patient, a slightly wide col-
umella in 3 patients, and flared rims that remained
despite improvement in 4 patients were observed
among the 30 patients (Table 1).

Photogrammetric analysis demonstrated a signifi-
cant increase in the nasal height-to-width ratio (0.48
vs 0.34), a significant increase in the average nostril
height-to-width ratio (0.97 vs 0.58), and a significant
decrease in the nasolabial angle (108° vs 131°). The
columella width-to-nasal width ratio was not signifi-
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Fig. 2. Photogrammetric analysis. a: nasal height, b: nasal width, c1,c2: nostril
height, d1,d2: nostril width, e: columella width, f: nasolabial angle. Nasal height-
to-width ratio = a/b, nostril height-to-width ratio = (c1+c2)/(d1+d2), columella

width-to-nasal width ratio = e/b.



Table 2. Changes in Nasal Profile after Surgery

Preoperative Postoperative

Nasal height-to-width ratio*  0.343+0.047  0.482+0.080

Nostril height-to-width ratio* 0.575+0.108  0.968+0.337

The columella width-to-nasal  0.224+0.025  0.235+0.027
width ratio

Nasolabial angle* 131.4+14.2 108.3+18.5

n =15 patients.

All values are represented as mean + SD.

*The ¢ test revealed that postoperative values are different from pre-
operative values, with statistical significance (P<0.01).

cantly different (Table 2). Representative cases are
shown in Figures 3-5.

DISCUSSION

In the repair of bilateral cleft lip nasal deformi-
ties, many surgeons have paid much attention to
lengthening a short columella and to sharpening
the nasal tip projection. Skin flaps from lip or na-
sal structures can usually be used to lengthen the
short columella.®*'® Cronin® reported reverse V-Y
advancement connected to bilateral bipedicle flaps
for columellar lengthening. This method shows col-
umella advancement from the nasal floor. Chen and
Chen’ reported the 3 V-flap technique, regarded as
modified V-Y advancement in the columella. Howev-
er, sufficient elongation of the V-Y advancement flap
tends to cause a narrow columella. We consider that
the V=Y advancement method is limited to cases of a
slightly short columella. In patients who have under-
gone sufficient nasoalveolar molding before primary
lip repair, or have a narrow prolabium, we some-

A
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times use a V-shaped incision. A short forked flap
could also be applied."” Cheon and Park'” reported
elongation of the columella using a composite graft
instead of a skin flap. They showed excellent results
on elongation of the columella by composite grafts,
but there remain difficulties regarding graft take,
postoperative pigmentation, and color mismatch.
Their method seems to be applicable to cases of se-
vere short columella and insufficient prolabium.

It is necessary to compensate for the lack of
skin tissue for sufficient lengthening of the colu-
mella. Therefore, we applied the concept of a
well-established forked flap for columella lengthen-
ing. A forked flap and its modified methods are still
used in many institutions, because it enables reliable
lengthening of the columella and the simultane-
ous revision of lip scars in the cases of a moderately
short columella, although it might leave conspicu-
ous scars around the columella base.®'*'*!¥ Our
modified design seems to resemble the forked flap
and reverse V-shaped flap reported by Yan et al'' in
the point that the tip of the V-shaped philtrum flap
is extended across the columella base to the lower
area of the columella. However, in our method, the
V-shaped philtrum flap is not advanced backward
as is the V-Y advancement flap except in cases of a
severely short prolabium. As the tips of V flaps are
excised, the final suture lines do not cross the base-
line of the columella or do not include points where
4 or b suture lines meet. As a result, formation of a
hypertrophic scar at the columella base was observed
in only 1 patient. We also experienced a slightly wide

Fig. 3. Case 1: A 5-year-old patient with complete bilateral CLA. Preoperative (A) and 2-year

postoperative (B) views.
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Fig. 4. Case 2: A 6-year-old patient with complete bilateral CLAP. Preoperative (A) and 11-year

postoperative (B) views.

=

Fig. 5. Case 3: A 5-year-old patient with complete bilateral CLAP. Preoperative (A) and 12-year

postoperative (B) views.

columella in only 3 cases, but it relieved gradually
over the long-term course.

In terms of nasal tip projection, many authors have
described that the lower lateral cartilage was remod-
eled and plicated with sutures between the bilateral
medial crura.”*!%# Others described columella length-
ening with medial and cephalic repositioning of the
lower lateral cartilages.*** However, the higher the na-

sal apex is simply raised by pulling up the lower lateral
cartilage using such techniques, the more cranially the
apex is located. Although many articles have included
statistical analysis, few have referred to the nasolabial
angle.>**** Ozaki et al'* reported rhinoplasty using a
conchal cartilage graft sutured to the medial crura asa
columella strut and a V=Y advancement flap from phil-
trum to lengthen the columella. We consider that a
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cartilage graft is needed as a strut and the grafted car-
tilage should be fixed to the septal cartilage and lower
lateral cartilages so that the nasal apex is set in the de-
sired position in the anteroposterior and craniocaudal
directions. Furthermore, the dent in the middle part
of the nasal dorsum is corrected by the additional car-
tilage graft. Therefore, we harvest the cartilage over al-
most the whole conchal cavity because large cartilage
is required to prevent an upturned nose. As shown
in Table 2, this method could improve the nasolabial
angle, in addition to the nasal height.

From these points, our modified forked flap, or
3 trapezoidal flaps in combination with the conchal
cartilage graft, seems to be applicable for most cases
of bilateral cleft lip nasal deformities.

We do not correct the nasal tip and columella
during the primary lip repair procedure because the
columella and philtrum are very difficult to lengthen
simultaneously at primary lip repair, during which at-
tention must be paid to constructing the nasal floor
and bringing the alar base and columella base into
their proper positions. After the nasal foundation is
stabilized, open rhinoplasty should be performed to
correct the nasal framework by using conchal carti-
lage at preschool age.

Our clinical results indicate that open rhinoplas-
ty using 3 trapezoidal flaps and a conchal cartilage
graft during childhood is effective for bilateral cleft
lip nasal deformities.

Parents or guardians provided written consent
for use of the patient images.
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