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ABSTRACT

The surgical management of bilateral cleft nasal deformity
remains a functional & aesthetic dilemma for the reconstructive
plastic surgeon. The development of presurgical orthopedics
/nasoalveolar molding facilitated lip closure & improved nasal
projection. Unfortunately, in the developing countries, nasoal-
veolar molding is not widely available to serve all BCLP
patients. A number of techniques have been developed to
reposition the lower lateral cartilage domes at the time of lip
repair & recruit columellar skin from nasal tip skin instead
of prolabium. Among these is the one-stage open rhinoplasty
at the time of lip repair which allows for the best possible
exposure to the displaced dome cartilages and avoids scars
at both the nasal tip & lip-columella junction.

Primary alveolocheiloplasty has been our standard of care
for the cleft patients. In this study, we report successful
combination of cheiloalveoloplasty & primary open tip-plasty
with modifications at six months of age in 21 infants suffering
bilateral complete cleft lip & palate followed-up to three &
half years. Nasal tip projection and columellar length of these
patients were comparable to age matched controls at one year
postoperatively.

Despite the lack of nasoalveolar molding, a well-
implemented primary lip, alveolar & open tip-plasty is cost
effective in limiting the number of surgical interventions &
combining the advantages of both cheiloalveoloplasty & open
tip-plasty. It stabilizes the alveolar segments and eliminates
the occurrence of anterior palatal & alveolar fistulae by
providing a two-layer closure. Furthermore, this approach
provides optimally oriented nasal tip anatomy while reducing
the social stigma of the bilateral cleft lip nose appearance
early during the child’s growth.

INTRODUCTION

The premaxilla is not attached to the lateral
palateal shelves in the complete bilateral cleft lip.
It is unrestrained in its forward movement because
of septal cartilage growth and fetal tongue move-
ments. The anterior nasal spine is either small or
absent, and the lateral piriform apertures are dis-
placed laterally (Latham, 1973 [1] and King et al.,
1979 [2]). The nasal deformity is closely related to
the position of the premaxilla, prolabium, lateral
maxillary segments, and to symmetry of the cleft.
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Severe protrusion of the premaxilla adds to the
complexity of the nasal deformity with the prolabi-
um attached almost at the nasal tip with very little
or no columella (Bardach et al., 1991) [3].

The primary dysmorphogenesis behind the
bilateral cleft lip nasal deformity is both hypoplasia
& deformation. The nasal lobule progressively
deforms and the lower lateral cartilages distorts as
the premaxilla continues to protrude in relation to
the hypoplastic lateral maxillary segments (Fisher
& Mann, 1998) [4]. The tip defining points of the
nasal lobule separate and the infratip lobule be-
comes broad transversely and shortened sagittally.
The deformation effectively splays the lower lateral
cartilages resulting in lengthening the lateral crura
and shortening the medial crura. Respectively the
columella becomes gradually shorter. The angle
between the medial and lateral crurae increases
and the soft triangle broadens, becoming short in
the anteroposterior dimension and laterally dis-
placed. Additionally, the unopposed pull of the
lateral lip musculature separates the alar bases
(Panossian & Fisher, 2008) [5].

Repair of the bilateral complete cleft lip is
characterized by a huge diversity of treatment
protocols. One-stage versus two-stage repairs,
preliminary lip adhesion, dissection of nasal carti-
lage, and presurgical orthopaedics/nasoalveolar
molding are among the controversial issues. Na-
soalveolar molding as popularized by Grayson et
al. (1993) [6], adds a nasal extension made of
acrylic to the palatal plate to improve tip projection.
However, their results rely on compliance and on
early onset of its use (Morovic et al., 2001 [7] and
Grayson & Garfinkle 2009 [8]). Additionally, the
burden of care may render nasoalveolar molding
impractical; it requires time, close follow-up, an
additional cost, and is not always available. Mul-
liken [9] believe that the nasal lining and cutaneous
cover are preexpanded in the bilateral cleft lip and



that the preoperative nasal stretching is unnecessary.
The conflicting data in the literature regarding its
use raise the question of the true necessity for its
integration within the treatment protocols [10] and
Lee et al., 2008 [11]. Henry & associates [12] state
that more studies are still needed to assess long-
term outcomes after nasoalveolar molding and to
compare them with patients undergoing only pri-
mary rhinoplasty at the time of lip repair.

Traditionally lip reconstruction has been done
at the expense of the nose. Nasal correction was
postponed for delayed or secondary procedures
termed “columellar lengthening”. These skin-based
repairs utilize the excess width of the prolabial
skin & push it up as forked flaps to create a col-
umella at a second stage [13,14]. This resulted in a
nasal deformity that looks worse following lip
repair alone; with a broad flattened droopy nasal
tip that appears attached to the prolabium with
very little or no columella, slumped nostrils, and
flared alae nasi. (Mulliken, 2004) [15]. The obvious
stigmata of a bilateral cleft lip nose deformity have
a tremendous negative impact on the emotional
wellbeing as well as socially on these children
while growing up Kramer et al., [16,17].

McComb [18,19] revolutionized bilateral care
by bringing the splayed out domes of the lower
lateral cartilage together in a normal anatomic
relationship under direct vision in concert with a
lip adhesion. He utilized a V-incision over the nasal
tip that was closed in a V-Y advancement to elon-
gate the columella. The final lip repair was done
at a second stage. Mulliken [20] proposed the one
stage repair based on bringing the lower lateral
cartilages together by sutures through bilateral
nostril apex rim incisions. A midline skin incision
was utilized originally but was discarded later on
to avoid the central scars over the nasal tip Mulliken
[21]. In 1993, Trott & Mohan [22] introduced open
rhinoplasty to approximate the domes at the time
of lip repair. The prolabial flap is carried on the
distal end of the columellar skin. Cutting [23]
approximated the domes from behind through a
retrograde method. He used a membranous septum
incision approaching the domes from the septal
angle. Furthermore, he employed presurgical na-
soalveolar molding to reposition the premaxilla,
and stretch the columella and nasal lining before
surgery. Similarly, Talmant [24] utilized the retro-
grade approach but advocated postsurgical stenting
to maximize the nasal results.

Recently, the general consensus has been that
nasal repair should be done at the time of primary
lip repair in the bilateral cleft infants and the
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principles for single stage repair have been well
established [12,25,26]. Interdomal sutures are placed
between the lower lateral cartilages to narrow the
tip and increase projection. The aim is to produce
an aesthetically pleasing nose that falls within the
normal anthropometric range and sustains a normal
physiologic function. Ideally, the technique should
offer low complication rate, little need for second-
ary corrective surgery or highly specialized appli-
ances, minimal scarring that is hidden as much as
possible, no interference with growth, and to be
cost effective [27,28].

Undoubtedly, primary rhinoplasty with reposi-
tioning of the alar cartilage produces better out-
comes. The predictability, long-term results and
influences on growth, have been discussed by many
authorities. Nakajima & colleagues [29] believe
that it is desirable to conduct early lip and nose
repair synchronously in a minimally invasive man-
ner after their fifteen years of experience with
simultaneous repair of bilateral cleft lip & nose.
Careful surgical manipulation of the lower lateral
cartilages have been proven not to cause any dis-
tortion nor stunts the growth of these structures
[30]. Furthermore, long-term follow-up of patients
having primary corrections of lower lateral carti-
lages reveals not only no nasal growth abnormalities
but also a much more normal nasal shape [31-34].

Mulliken [15] stated that it is technically possible
to repair synchronously a bilateral cleft lip and the
nasal malformation, usually in conjunction with
premaxillary gingivoperiosteoplasty. Primary alve-
olocheiloplasty according to Badran et al., tech-
nique [35] does not require presurgical orthope-
dics/nasoalveolar molding and has been our
standard of care in primarily treating cleft lip &
palate infants. Adding nasal tip repair at the time
of lip repair has been a goal to improve the outcome
of our patient population.

Aim of work:

The aim of this study is to report a technique
that primarily combines cheiloalveoloplasty with
an open nasal tip repair that has been modified
without the use of presurgical orthopedics in the
bilateral cleft lip & palate infants and to anthropo-
metrically assess the nasal tip projection achieved.

PATIENTS AND METHODS

This prospective controlled study was conducted
at the Plastic Surgery Department, Ain-Shams
University, Cairo, Egypt between January 2011
and June 2014. It included infants with bilateral
complete cleft lip & palate below the age of six
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months presenting to the craniofacial outpatient
clinic. Infants above the age of six months, those
with incomplete bilateral clefts, or with previous
attempts of lip or nasal repairs were excluded from
the study.

All patients were thoroughly investigated pre-
operatively. Standardized frontal, lateral & basal
view photographs were taken within the limits of
patients’ cooperation according to their age. Direct
anthropometric measurements of the nasal tip
projection, columellar length, and columellar width
were determined using a caliper according to Mul-
likan et al., (2001) [36] following intubation. Tip
projection was measured from the lip-columella
junction to the most projecting point on the nasal
tip (subnasale-pronasale). Columellar length was
demarcated from the lip-columella junction to the
line connecting the most projecting point on the
nostril rim on either side (subnasale-columella).
Columellar width was calculated at the level of
the midcolumella.

The operative procedure was conducted under
general endotracheal intubation when infants
reached six months of age. Lip, alveolar & anterior
palate repair were done according to Badran et al.
(2012) [35]. Simultaneous nasal tip repair was
carried out during the same session according to
Trott & Mohan (1993) [22] with some modifications.
Briefly, the nasal tip was exposed through an open
approach in a supraperichndreal plane with the
columellar skin carrying the prolabial flap on its
distal end (Fig. 1). The prolabial flap was first
elevated off the premaxilla in a supraperiosteal
plane. The dissection continued cephalad till reach-
ing the columella. To ensure staying in the deep
proper plane, the dissection in the nose was started
laterally through a bilateral rim incision & preceded
towards the nostril apex to become continuos with
and join the columella-prolabial flap at the subdome
region exposing the entire nasal lobule. The fibroa-
dipose tissue present between the domes was ex-
cised conservatively. The lower lateral cartilage
domes were repositioned & held in place by PDS
5/0 sutures. The composite lip repair was finished
keeping the prolabial flap narrower than the col-
umella. This was accomplished by advancing a
small v-flap from the lateral segment of the lip
skin into the columella-prolabial flap to break
straight line at the level of the columellar base at
the nasal sil.

Patients were followed up to assess the surgical
results of nasal tip repair for at least one year. The
same intraoperative measurements were repeated
at 3, 6 & 12 months postoperatively and were

compared to age matched controls. Statistical
analysis of the collected data was done using the
t-test with p-value considered significant when
<0.05.

RESULTS

Twenty-one patients with bilateral complete
cleft lip & palate fulfilled the inclusion criteria &
were included in the study. All patients postopera-
tive period passed uneventful without any vascular
compromise of the nasal tips, the columello-
prolabial flaps, or the premaxillae. The alveolar
segments were stabilized through out the follow
up with no alveolar defects nor anterior palatal
fistulae. The patients were followed-up to three &
half years with a minimum follow-up of one year
(Figs. 2,3). Neither healing abnormalities nor
hypertrophic scars were found associated with the
marginal rim incision.

Postoperative nasal tip projection (Table 1),
and columellar length (Table 2) of these patients
were comparable to age matched controls except
for the columella which was found to be signifi-
cantly longer in the operated group at 3 months of
age. The columella was found to be significantly
wider in the operated group when compared to age
matched controls throughout all time intervals of
the postoperative evaluations (Table 3).

Table (3): The columella of the operated patients was found
to be significantly wider than the normal age-
matched control group at 3, 6 & 12 months post-
operatively.

3 months
6 months
12 months

Controls

4.5±0.3
4.9±0.4
5.3±0.3

Operated

6.6±0.5
6.8±0.4
7.1±0.35

p-value

0.025
0.04
0.04

Table (2): The columella of the operated patients was found
to be significantly longer than the age-matched
control group at 3 months post to become compa-
rable at 6 & 12 months postoperatively.

3 months
6 months
12 months

p-value

0.045
0.708
0.658

Controls

5±0.4
6.5±0.5
8.2±0.7

Operated

6.3±0.52
6.9±0.4
8.3±0.57

Table (1): Nasal tip projection of the operated patients was
found to be comparable to normal age-matched
control group at 3, 6 & 12 months postoperatively.

3 months
6 months
12 months

p-value

0.746
0.675
0.915

Controls

7.9±0.6
9.5±1.1
13.4±0.9

Operated

8.1±0.5
9.2±0.7
12.9±0.76
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Fig. (2): (A) Front view of a six-month-old male with bilateral complete cleft lip & palate & severe protrusion of the
premaxilla. (B) Six months post demonstrating adequate tip production. (C) Same patient’s profile view at six months of age
with nasal tip appear attached to the prolabium & almost no columella is seen. (D) Six months post with adequate tip projection
& columellar lengthening utilizing an open tip-plasty at the time of cheiloalveoloplasty. (E) Base view demonstrating the severely
protruding premaxilla away from the two lateral segments and (F) The restored nasal harmony at six months post with the
apparent widening of the columella.

Fig. (1): Intraoperative view demonstrating the open tip-plasty
by elevating the prolabial flap based on the distal
columellar skin to reposition the displaced lower
lateral cartilage domes at the time of lip, alveolar &
anterior palate repair in a 6-month-old infant with
BCLP.

(A) (B) (C)

(D) (E) (F)
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DISCUSSION

The two-stage skin based repairs that rely on
the forked flaps tend to push the footplates of the
medial crura up making them worse in position.
Growth of the medial crura will increase tip width

Fig. (3): (A) Front view of a six-month-old female with asymmetric form of bilateral complete cleft lip & palate. (B) Three
months post and (C) Three & half years post were the open tip plasty is found to be advantageous over other techniques in
restoring nasal symmetry. (D) Same patient’s profile view at six months of age. (E) Three months post with adequate tip
projection & columellar production (F) That was maintained over three & a half years post. (G) Oral view demonstrating the
two lateral segments & the protruding premaxilla and (H) The sealed alveolus & anterior palate at three months post.

rather than projection along with a retracted col-
umella especially when the second stage is done
too early [37]. The four major techniques [18-23]
described to place the lower lateral cartilages into
normal anatomical position during the primary
bilateral cleft nasal reconstruction have their own

(A) (B) (C)

(D) (E) (F)

(G) (H)



drawbacks [31]. McComb’s [18,19] technique is a
two-staged repair which leaves behind an external
scar over the tip of the nose. Mulliken’s technique
[20,21] leaves the footplates of the medial crura in
the depression above the projecting premaxilla
associated with the diminutive anterior nasal spine
which also prevents adequate approximation of
alar bases. The retrograde method [23,24] requires
either preoperative or postoperative nasal molding
to achieve the maximum benefit. The prolabial
blood supply in Trott & Mohan’s [22] technique
was claimed by opponents to be precarious. How-
ever, this approach allows the best possible expo-
sure to the displaced dome cartilages even in the
asymmetric forms of bilateral clefts and avoids
scars at both the nasal tip & lip-columella junction.
It is a technique that does not rely on presurgical
orthopaedic / nasoalveolar molding & avoids ex-
ternal scars hence the choice of using it for the
patients in this study with some modifications.

Regarding the claim of poor prolabial supply
in the open rhinoplasty technique by Trott & Mo-
han’s [22] technique. It has been well established
that the philtrum & premaxilla derive their blood
supply from only the posterior septal artery & the
terminal branches of the anterior ethmoidal artery
in the bilateral clefts [38]. The ascending septal
branch of the superior labial artery & the greater
palatine arteries are both interrupted by the cleft.
The terminal branches of the anterior ethmoidal
artery pass between the inferior aspect of the medial
crura of the lower lateral cartilages into the pro-
labium [39]. Therefore, extreme care should be
taken to preserve these vessels when combining
an open tip plasty with alveoloplasty in order to
avoid any vascular compromise of the premaxilla
& prolabium.

Mueller and coworkers [40] studied the arterial
flow velocity & microcirculation and found normal
blood supply with no functional intrinsic circulatory
deficit in the bilateral cleft lip-cleft palate patients
despite the aberrant cleft vascular anatomy. Para-
median prolabial arteries were a constant finding
in the BCLP with increased flow in the prolabium
indicating a strong hemodynamic need in this
territory preoperatively. This higher microcircula-
tion flow remained at the end of their lip repair
and in the late postoperative period. They attributed
these findings to the intraoperative vessel preser-
vation in the prolabium and advocated strict vas-
cular preservation in cleft surgery. In the technique
presented here, the prolabium was elevated off the
premaxilla in a deep plane supraperiosteally in
order to preserve its vascular supply, which could
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explain why we didn’t experience any vascular
compromise issues nor any healing problems.

The fibroadipose tissue was removed in all four
major techniques along with suturing the domes
together at the midline are considered keys to a
good outcome for the primary bilateral cleft lip &
nose repair [12,31]. In the technique presented
herein, exposing the tip was done through an open
approach staying strictly in a supraperichondreal
plane to avoid injury of the terminal branch of the
anterior ethmoid vessels. To further ensure adequate
blood supply of the prolabial flap, the dissection
was done from lateral to medial to guarantee staying
in the proper plane. Following complete exposure
of the tip, only fibroadipose tissue that is present
in-between the domes was conservatively excised
to facilitate suturing them together. This is similar
to the technique combining Mullikan & Cutting
[31].

One other criticism that was given to Trott &
Mohan’s [22] open rhinoplasty was the continuous
incision from the lateral nostril apex down to the
bottom of the cupids bow. This straight line has
been interrupted & broken-up in the technique
presented here by advancing a small v-flap from
the lateral segment of the lip skin into the columel-
la-prolabial flap at the level of columellar base at
the nasal sil. This kept the columella slightly wider
than the prolabial flap.

Maintaining a wide columella was done similar
to Morovic & Cutting [31] in their early cases with
open rhinoplasty in order to preserve blood supply.
This explains the wider columella in the operated
group when compared to their age matched con-
trols. The columellar length was longer in the
operated group at three months postoperatively
mostly due to tendency to overcorrect them. They
become comparable with the age-matched controls
later on at six and twelve months post. Similarly,
nasal tip projection of these patients were compa-
rable to age matched controls at all time frames in
this study. These results are similar to the findings
of the combined Cutting and Mullikan method [31].

In conclusion, a well-implemented cheiloalve-
oloplasty combined with primary open tip-plasty
without nasoalveolar molding is cost effective in
limiting the number of surgical interventions &
combining the advantages of both cheiloalveolo-
plasty and open rhinoplasty. It stabilizes the alveolar
segments and eliminates the occurrence of anterior
palatal & alveolar fistulae by providing a two-
layer closure. Furthermore, this approach provides
optimally oriented nasal tip anatomy while reducing
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the social stigma of the bilateral cleft lip nose
appearance early during the child’s growth.
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