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can be used to camouflage the paranasal deficiency
when the dental occlusion is normal and there is
no need for aggressive osteotomies that might
negatively affect patients' palatal length. This can
be done with either alloplastic materials or autog-
enous graft [3].

The aim of this study was to evaluate the effect
of medially extended L-shaped costal cartilage
graft for paranasal augmentation on the pyriform
aperture and nasal base in patients with unilateral
cleft.

PATIENTS AND METHODS

Following institutional ethical committee ap-
proval, Patients with unilateral complete cleft lip
or complete cleft lip & palate who were presented
for corrective rhinoplasty between September 2019
& October 2021 were reviewed. Fifteen cleft pa-
tients (3 males & 12 females) with paranasal vol-
ume deficiency were included in our study. Patients
were included provided that they have acceptable
dental occlusion and they are not warranting or-
thognathic surgery, and provided that they didn't
have previous surgeries for correction of paranasal
area or for the nose. A written informed consent
has been obtained from all patients.

For all patients 2 stages surgeries were done
with 6 months interval. During the first stage costal
cartilage harvesting (6th rib) through direct infra-
mammary approach according to technique pub-
lished Gaba, et al., [4] this graft had been used for
both paranasal augmentation grafts and the residual
cartilage was banked subcutaneously through the
same incision for later rhinoplasty. During the 1st

stage lip revisions, oro-nasal fistulae closure, alar
rim repositioning or fat grafting for the scarred lip
could be added when needed. During the 2nd stage,
the previously banked costal cartilage was used to
graft different components during rhinoplasty like



strut, alar rim and tip grafts. Harvesting the 6th

costal cartilage graft gives easily the ideal extended
medially L-shaped paranasal graft form the most
lateral portion while the straight medial portion of
the costal cartilage can be used to harvest different
rhinoplasty grafts. (Fig. 1).

Through upper gingivobuccal sulcus incision
extended from the central incisor to the canine to
allow exposure of the pyriform area. Dissection
was carried in the sub-periosteal plane. Dissection
should be limited upward and lateral to avoid
unnecessary facial oedema, while dissection was
carried medially and inferiorly along the bony rim
of the nostril to create an ample space for the graft.
Then the grafts were contoured to adapt the shape
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of nostril and the depressed recipient site. The graft
was then secured to the pyriform area and fixed
by 10-mm mini-screw, to prevent migration of the
graft. A 2-0 prolene alar cinch suture was done
before closure the wound with 0-3 absorbable
vicryl sutures.

Bilateral paranasal augmentation was done in
some patients with unilateral cleft when bilateral
pyriform deficiencies were noticed, however the
thickness of grafts were adjusted to symmetrize
the results. Also, the same concept could be applied
to bilateral cleft cases. Patients had been followed-
up for 6-12 months post rhinoplasty (12-18 months
post paranasal augmentation). (Fig. 2).

Fig. (1): Costal cartilage grafts after being divided into two
para-nasal grafts for each side with the straight graft
being banked subcutaneously for later rhinoplasty.

Fig. (2): Intra-operative photography of the upper buccal area
following fixation of bilateral paranasal augmentation
grafts in a unilateral cleft patient. It is noticeable
that both grafts are asymmetrical and shaped accord-
ing to the desired shape. Both grafts are fixed to
their ideal location using mini-screws.

RESULTS

Fifteen patients (3 males & 12 females) pre-
sented to the plastic surgery department were
included in our study who met our inclusion criteria
(Table 1). Patients' age ranged between 16 and 28
years old at the time operation. In all patients, the
6th costal cartilage graft was harvested from the
osteo-chondral junction laterally to the sterno-
chondral junction medially. The lateral angulated
part of the graft was used for para-nasal augmen-
tation graft while the straight medial part was
banked for lateral stage rhinoplasty. The graft
thickness ranged from 3 to 6mm, depending on
the degree pyriform deficiencies. While the dimen-
sions of the graft were 2.5 x 2.5cm in both vertical
and transverse dimensions. 5 patients' bilateral

paranasal augmentation was done. Patient follow-
up ranged from 12 to 18 months post-operative.

Overall, the aesthetic outcomes were satisfac-
tory for all patients. There was adequate improve-
ment of the nasolabial folds when compared pre-
operatively and 6-month post-operative photo-
graphs. From the basal view, there was adequate
elevation of the alar rim on the cleft side with
adequate medialization which become resampling
the normal side (Figs. 3,4,5). Partial graft resorption
was notice in two patients on long term follow-up
which was confirmed during rhinoplasty. In those
2 patients' exploration of the lower edge of the
graft was done and the thickness was measure
using a caliber which revealed graft thickness less
than 2.5mm in both patients.
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Fig. (3): Pre-operative photography “Rt. Side” of 17 years old patient with Rt unilateral complete cleft lip & palate
and 8 months post-operative photography (Lt side) following Rt sided paranasal augmentation.

Fig. (5): Pre-operative photography “upper raw” of 24 years old patient with Rt unilateral complete cleft lip & palate.
Intra-operative photography “down raw-left side” following bilateral paranasal augmentation and alar sinching
suture and one month post-operative photography (Down raw-Rt side and central) following rhinoplasty.

Fig. (4): Pre-operative photography “Lt. Side” of 24 years old patient with Rt unilateral complete cleft lip & palate
and 4 months post-operative photography (Rt side) following Rt sided paranasal augmentation.



140 Vol. 46, No. 2 / L-Shaped Costal Cartilage Grafts for Cleft Palate

Table (1): Demographic distribution of the study group.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Patient

*Graft thickness at the time of rhinoplasty.

24
26
28
27
19
22
20
24
16
32
25
18
29
34
25

Age

LT
RT
LT
LT
LT
RT
RT
LT
RT
LT
LT
RT
LT
RT
LT

Cleft
side

Short lip
Short lip
Vermilion asymmetry
Naso-alveolar fistula
Scarred lip
Short lip
Vermilion asymmetry
Naso-alveolar fistula
Naso-alveolar fistula
whistle deformity
Abnormal scarring
whistle deformity
Naso-alveolar fistula
Wide lip
Naso-alveolar fistula

Deformity

Abbe flap
Abbe flap
Z-plasty
Closure + Alveolar bone graft
Lip revision
Lip revision
Z-plasty
Closure + Alveolar bone graft
Closure + Alveolar bone graft
Lip revision
Lip revision
Lip revision
Closure + Alveolar bone graft
Lip revision
Closure + Alveolar bone graft

Treatment

Bilateral
Bilateral
unilateral
Unilateral
Bilateral
Unilateral
Bilateral
Unilateral
Unilateral
Unilateral
Unilateral
Unilateral
Bilateral
Unilateral
Unilateral

Paranasal
grafting

6mm
5
6
3
5
6
5
5
4
6
5
6
4
4
5

Thickness

–
–
–
–
–
–
–
–
–

2 mm
2.5 mm

–
–
–

Resorption*

Association Costal Cartilage Graft

DISCUSSION

Midface hypoplasia is a common aesthetic
complaint among cleft patients. The severity of
the deformity ranging from simple pyriform aper-
ture deficiency with normal occlusion to the sever-
est form in which there is mid face deficiency with
class III malocclusion [5]. The selection of the
appropriate surgical procedure depends on the
patients' dental occlusion. In patients with midface
concavity without malocclusion paranasal augmen-
tation is a useful procedure, which simulate the
visual effect of Le fort I osteotomy. Alloplastic
implants including porous polyethylene, medpor
& silicone implants are nowadays considered the
gold standard technique in non-cleft patients [6].
It has many advantages that had been descripted
in literature, however, the most obvious advantage
is the avoidance of the donor site morbidity [7].

In cleft patients the lower midface deficiency
is pretty common deformity due to both intrinsic
maxillary growth abnormality or soft tissue scarring
and alteration of soft tissue following palatal repair
which might also restrict maxillary growth. Many
authors had reported that staged palatal closure
(Closure of soft palate at 6 months and closure of
hard palate not before the age of 15 months) has
less effect on maxillary growth and development.
However, other authors reported that primary pal-
atal closure that require large flaps displacement
generate great scars burden that affect more the
maxillary growth. The maxillary hypoplasia not
only alter the facial convexity but also affects the

shape and projection of the nose. There is usually
anatomical asymmetry affecting all nasal subunits
with depression of the alar rim on the affected.
Which necessities augmentation of the alar base
& pyriform aperture to achieve proper elevation
and repositioning of the alar rim. Yen et al., reported
that raising the nasal alar base not only correct the
midface deficiency but also improve overall rhino-
plasty results and patient satisfaction [5].

Up to date, there is not gold standard technique
for correction of paranasal & alar base depression
in cleft patient [1]. Only few publications discussed
the effect of autologous grafts or synthetic implants
for paranasal augmentation only. Among all grafts,
medpor was the most widely used, because its good
biocompatibility, easily shaped, no donor site
morbidity with shorter operation time [6]. However,
some studies had showed increased the risk of
infection particularly in patients with naso-alveolar
fistula at the time of surgery [8]. Autologous grafts
include iliac grafts, coronoid process, blocked &
diced cartilage grafts. However, the donor site
morbidity was always the main drawback. The
advantage of bone graft over the cartilage graft is
the slower resorption rate, however shaping of the
graft is a difficult task [9]. In our study we overcome
the donor site morbidity by using the costal cartilage
grafts which is usually planned to be used for the
later stage rhinoplasty, thus single donor site for
two procedures. On the other hand, reshaping of
the graft was very easy and can be adjusted well
to the nostril and alar base. It had been reported
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in literature that the cartilage grafts have the ten-
dency shift with facial muscle action [1], in our
study we used titanium mini-screws to fix the grafts
to its desired location. On long term follow-up we
didn't notice any significant graft resorption on
basal & lateral views of colored photographs.

Paranasal augmentation is usually a useful
adjunct to later rhinoplasty, it also improves the
relationship between the paranasal area and upper
lip as well as the naso- labial angle [5]. The medially
extended portion of the graft improves the alar
base on the affected side. Another finding during
our study that the nasal tip projection as well as
rotation improved and this made the lateral rhino-
plasty tip work much easier. For the banked part
of the costal cartilage, 6 months was enough time
for warping to occur, thus the grafts harvested at
the time of rhinoplasty were straight grafts.

However, our study had some limitations; the
small sample size, lack of quantitively measure-
ments comparing the pre-operative & post-operative
photographs, also the short term follows-up of the
patients since many authors reported the cartilage
resorption on longer follow-up.

Conclusion:

Medially extended paranasal graft is a good
modality for correction of the pyriform aperture
as well as the alar base in cleft patients. The donor
site morbidity could be used for both paranasal
augmentation as well as later rhinoplasty.
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