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Introduction

In surgical repair of the cleft lip
nose, the timing of the operation
(during lip closure, before or after
the puberty grow spurt), and the
operative technique (the degree of
disturbance of the integrity of the
nasal framework) play a key role
in the final result. From the
research of Verwoerd-Verhoef,1

one can conclude that the develop-
ment of skull deformities in the
presence of clefts in rabbits is
characteristic of the type of cleft.
This phenomenon can also be
observed in human skulls of adults
with untreated clefts. Moreover,
the features described are very
similar to those seen in human
skulls. These experiments were
started in healthy normal rabbits
and the conclusion may be drawn
that the skeletal deviations in rab-
bits are secondary to the presence
of the cleft. Anomalies in the
skulls of untreated patients should
therefore be considered secondary
also. The characteristic pattern of
growth disturbances arises as a
result of a special type of cleft.2

These findings contradict the
assumption that the deformities
are an intrinsic part of the cleft
syndrome. Clinical observation of
the 52 cleft lip patients operated
upon did not show hypoplasia of
the bony and/or cartilaginous
nasal skeleton, only distortion or
deviation due to the cleft syn-
drome. This suggests that there is
a normal intrinsic growth potential
of the nasal skeleton in cleft lip
patients. Normal growth depends
on the absence of inhibitional fac-
tors such as iatrogenic scar tissue
and a normal location of the alar
base (unilateral cleft patient) and
normal length of the columella
(bilateral cleft patient). The best
final results will be obtained with
the nasal skeleton and the nasal
base (maxilla) in as normal a sym-
metric position as possible and
with the least disturbance of skele-
tal integrity and scar tissue during
the growing process.

Timing of the operation

The deformity of the nose will
become, depending on the lip

repair technique used, more or
less pronounced in the postopera-
tive period during facial growth.
Reallocation of the alar base to
create a position that is as sym-
metrical and normal as possible,
combined with a lengthening pro-
cedure for the short columella in
the case of bilateral clefts, may
therefore help to prevent some
surgical and psychological prob-
lems in the future. Primary surgi-
cal repair of the nose (rather than
an extended lip closure technique
as described above) induces –
depending on the operation tech-
nique – more or less scar tissue,
resulting in some degree of
growth inhibition when tip
surgery is combined with septal
surgery. The surgeon should be
aware that the disturbance of the
continuity of the nasal septum will
interfere with mid-facial growth.3-5

Pigott6 described a technique for
repositioning the total alar carti-
lage (cleft site) as a primary cleft
lip repair in unilateral clefts. After
a follow-up of more than 20 years
he concluded that radical under-
mining of the skin over the nasal
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cartilage of three-month-old
infants does not impair growth of
the tip of the nose. Nevertheless,
most of the children operated
upon with the alar leapfrog tech-
nique have suffered some degree
of reduction of the circumference
of the vestibule.

Although there is traditional
reluctance to perform rhinoplasty
on the growing nose, as this can
interfere with facial growth, the
use of new atraumatic operative
techniques has resulted in a ten-
dency to correct nasal deformities
before puberty. Experimental
work of the Verwoerd group3,5,7-9

has shown that even these new
atraumatic operative techniques,
when they cause a loss of integrity
of the cartilaginous nasal skeleton,
will result in some kind of growth
inhibition of the nose and mid-
face. The surgeon has to weigh the
possible advantages (functional,
growth directional and psycholog-
ical) against the possible disad-

vantages for form and function
resulting from growth inhibition.
Positive short-term results can be
overshadowed by growth distur-
bances expressed during the
puberty growth spurt. Rhinoplasty
before the puberty growth spurt,
which is indicated in cases of
severe functional impairment,
severe psychological problems, or
to stop further expression of the
deformity induced by septal
growth, can increase tip deformity
caused by postoperative scar tis-
sue retraction. To prevent this scar
tissue retraction, and to ensure
good form and function, a special
custom-made device was devel-
oped10,11 based on the nostril splint
described by Nakayima et al.12

(see Figures 1a-e). The patient has
to wear this vestibular device day
and night during the first six post-
operative weeks and at night only
during the six weeks thereafter. 

Two retrospective studies were
performed. The aim of these stud-

ies was to evaluate the postopera-
tive results of secondary rhino-
plasty in cleft lip patients.

A total of 155 patients were
evaluated.

Study I: n = 52 (1988-1994) 5
bilateral and 47 unilateral clefts,
m/f ratio: 25-27, age: 15-44 yrs,
follow-up: 1-6 yrs.

Study II: n = 103 (1994-2000),
22 bilateral and 81 unilateral
clefts, m/f ratio: 54-49, age: 9-52
yrs, follow-up: 1-5 yrs.

The results of the evaluation:

Study I Study II
– subjective and objective func-

tional-aesthetic improvement:
95% 98%

– slight to moderate recurrence of
the caudal septal deviation:

30% 9%
– recurrence of severe vestibular

stenosis:
10% 2%

Given the results of study I, the
surgical technique was adjusted to

Figure 1
a-d: nose mask for cast making and plas-
ter of Paris cast of the nose ; e: a vestibu-
lar device.

a

b

c d

e



104 G. J. Nolst Trenité

prevent the recurrence of the cau-
dal septal deviation (suture fixa-
tion in the midline around the
anterior nasal spine) and specific
postoperative treatment was
developed to prevent scar retrac-
tion resulting in the recurrence of
severe vestibular stenosis (cus-
tom-made vestibular device).

The adjustment of the surgical
technique and the use of a custom-
made vestibular device did result
in a considerable improvement in
postoperative results for sec-
ondary rhinoplasty in cleft lip
patients (see study II). 

Preoperative assessment

Preoperative assessment of the
nasal deformity is of the utmost
importance when dealing with a
secondary correction of a cleft lip
nose. There are certain anatomical
characteristics of the nose (in
varying degrees) in patients with
unilateral and bilateral clefts.

In unilateral clefts, the general
characteristics are deviation of the
nose to the non-cleft side, and
asymmetry of the nasal tip
(Figures 2a,b,c). More specifical-
ly, these are:
septum (Figure 2b)

– perpendicular plate deviating
towards the cleft side

– quadrilateral cartilage at the
junction with the perpendic-
ular plate deviating towards
the cleft side

– quadrilateral cartilage deviat-
ing caudally towards the
non-cleft side

– anterior nasal spine deviating
towards the non-cleft side

dorsum (Figure 2a)
– bony pyramid deviating

towards the non-cleft side
– nasal bones asymmetric and

flattened at the cleft side
– upper laterals asymmetric

and a disturbed junction

Figure 2
a: Unilateral cleft: deviation of the nose to
the non-cleft side and asymmetry of the
nasal tip; b: characteristic septal deviation
in unilateral clefts; c: downward displace-
ment of alar cartilage, downward position
of the medial crus, lateral displacement of
alar base at the cleft side and tendency to
bifidity.
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Figure 3
a: Bilateral cleft: lack of nose projection
due to a short columella with downward
tip rotation; b: Bifidity, short columella,
buckling of the lateral crura and lateral
displacement of the alar bases resulting in
a horizontal rotation of the nostrils.
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Figure 4
Preoperative (first column) and postoperative views (second, third and fourth column) in a unilateral cleft lip patient
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between upper and lower lat-
erals at the cleft side

tip (Figures 2a,c)
– downward displacement of

the alar cartilage at the cleft
side

– tendency towards bifidity
– buckling of the lateral crus at

the cleft side
– downward position of the

medial crus at the cleft side
columella (Figure 2c)

– deviation at the tip to the
cleft side and at the base to
the non-cleft side 

alar base (Figure 2c)
– lateral (upwards or down-

wards) displacement of the
alar base resulting in a
more horizontal rotation of
the nostril at the cleft side

– inadequate inward rotation.

In bilateral clefts, the general
characteristics are a very short
columella with downward tip rota-
tion and lack of nose projection
(Figures 3a,b). 

More specifically, these are:

septum  
– no specific deviation
– disturbed caudo-ventral out-

growth of dorsum   
– lack of projection with flat-

tening of the osseo-cartilagi-
nous vault

– disturbed junction between
upper and lower laterals
– tip bifidity

– downward rotation of the
alar cartilage

– buckling of the lateral crura
columella 
– very short
alar base  
– lateral displacement of the

alar bases resulting in a hori-
zontal rotation of the nostrils

– inadequate rotation
Figure 5

Preoperative (first column) and postoperative views (second
column) of a secondary bilateral cleft lip patient.



Secondary rhinoplasty 107

These anatomical characteristics
are most obvious when there is a
large complete cleft. In these
cases, there is hypoplasia and
retroposition of the maxilla at the
cleft side, resulting in a lack of
maxillary support. In mild cases, a
cartilaginous graft can be used to
provide a foundation for the real-
located alar base. In severe cases,
a maxillary advancement tech-
nique is indicated.

Early surgical procedures, such
as mucoperiosteoplasty in uni-
and bilateral clefts and forceful
retraction of the protruding pre-
maxilla in bilateral clefts to facili-
tate surgical closure of the cleft
lip, result in extra mid-facial
growth inhibition. The use of an
orthopaedic device (the growth
stimulator), as developed and
advocated by Weil,13 and the post-
ponement of the surgical proce-
dure for as long as possible, stim-
ulate normal mid-facial growth.

The operative technique

Rhinoplasty in the cleft lip patient
(and especially in combination
with an alveolar cleft) is very
challenging due to the complex
pathology. It is also frustrating
because of limitations in the final
postoperative result (Figures 4 and
5). This complex operative proce-
dure11,14-16 can be divided into:

– septal surgery;
– tip surgery;
– osseo-cartilaginous vault

surgery;
– maxillary augmentation;
– vestibuloplasty with alar

base reallocation.

Although the sequence of the
operative steps may change
depending on individual cases and
personal preferences, it should be
as logical as possible. The choice

of the surgical approach – external
or endonasal – depends on the
severity of the deformity. If there
is a mild deformity of the nasal
tip, a closed (endonasal) approach
is appropriate. Nevertheless, in
most cases, the external approach
is the approach of choice.

The following grafts and
implants are often indicated for
nose reconstruction:

– columella strut for tip projec-
tion;

– shield graft/tip graft for tip def-
inition;

– alar batten at the cleft side;
– dorsal graft for dorsal height;
– premaxillary implant to restore

maxillary support for the nose
(ala).

Autogenous septal or ear cartilage
grafts are preferred to allogeneic
and non-biological alloplast mate-
rial. For maxillary augmentation,
alloplastic material such as
Proplast® and Gore-tex® can also
be used. A maxillary advancement
procedure is indicated for severe
retroposition of the maxilla.

Conclusion

Several important factors to con-
sider in the surgical repair of the
cleft lip nose have been described
here. An adequate lip closure tech-
nique to ensure symmetry can pre-
vent a more conspicuous deformi-
ty during growth and eliminate the
need for primary nasal surgery
with, as a consequence, the forma-
tion of scar tissue resulting in
growth disturbance. Secondary
rhinoplasty before the puberty
growth spurt should only take
place if strictly indicated, with the
surgeon weighing the possible
growth inhibition against the pos-
sible functional and aesthetic
improvement. In view of the com-

plexity of the pathology it is help-
ful to divide the operative proce-
dure into different steps as
described above. The use of a cus-
tom-made vestibular device seems
to prevent scar retraction in the
earlier postoperative period.
Experimental work and long-term
follow-up are mandatory to reduce
the traditional reluctance to per-
form rhinoplasty on a growing
nose.
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