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Introduction:
The unilateral cleft lip nasal deformity is a

functional and aesthetic deformity which is
difficult to correct. The residual sign of an
excellent lip repair is the persistent cleft lip
nasal deformity. Being unilateral makes it more
prominent and difficult to camouflage.1

Controversy persists as to whether the cleft
nasal deformity is secondary to tissue
malposition "extrinsic theory" or is associated
with tissue deficiency "intrinsic theory".2

Whereas the extrinsic theory can be explained
by the abnormal muscle insertion,3-7 the intrinsic
theory is based on the hypothesis of alterations
in the cells originating from the neural crest.
This results in changes in the cellular and
matrix components of the alar cartilage.8-11

Suture suspension techniques of the affected
alar cartilage to the upper lateral cartilage, the
septum, the contralateral alar cartilage, nasal
bone and external bolsters can correct the
malposition and repair the unilateral cleft lip

Abstract
Correction of cleft lip nasal deformity is an elusive goal. Controversy exists regarding the

cause of the deformity and therefore there is a controversy of how to correct the deformity.
Extrinsic theory is based on the presence of deformational forces from outside. The intrinsic
theory is associated with deficiency of the lower lateral cartilage.

The aim of this study is to compare morphologically and histologically between the lower
lateral cartilages of cleft and non cleft sides in patients with unilateral cleft lip nasal deformity.

This study included 16 patients (5-22 years old). They were operated upon to correct unilateral
cleft lip nasal deformity. Length, width and thickness of lateral crura of lower lateral cartilages
of cleft and non cleft sides were measured. Punch biopsies from the middle part of the caudal
ends of lateral crura were taken and sent for histological and immune histochemical studies.

The lateral crus of the cleft side, was significantly wider and shorter than the non-cleft side.
There was no significant difference in the chondroblast, chondrocyte and total cellular number
in the lower lateral cartilage of the cleft and non cleft sides. There was significantly less
glycosaminoglycan content in the ground matrix of the lower lateral cartilage on the cleft side.

To conclude: The deficient content of the ground matrix of the lower lateral cartilage of the
cleft side allowed the external deformational force to change the dimensions of the lateral crus.
This proves that both the intrinsic and extrinsic factors play a role in deformity. Correction will
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Ain-Shams J Surg 2011; 4(1):133-140 133



Ain-Shams J Surg 2011; 4(1):133-140134

nasal deformity without the need to use
cartilage graft if the extrinsic theory is the only
factor.12 On the other hand the incisional
cartilage relocation techniques and cartilage
grafting correct tissue deficiency and are
advocated by those surgeons who adopt the
intrinsic theory.12

The controversies regarding the etiology of
the unilateral cleft nasal deformity and the
need to use cartilage graft versus sutures
techniques, prompt us to perform this study.
The aim of this work was to compare the lower
lateral cartilages of the cleft and non-cleft side
in patients with unilateral cleft lip nasal
deformity. The comparison will involve

morphological dimensions (length, width and
thickness), and histological structures.

Patients and methods:
This study was performed at the Plastic

Surgery Department, Ain Shams University
Cairo, Egypt and the Plastic Surgery Unit at
the Univesity of South Florida, USA. Sixteen
patients (who were operated upon to correct
unilateral cleft lip nasal deformity) were
included in the study. The data of the patients
are shown in Table(1). They were investigated
through anthropometric measures, histological
and immune-histochemical staining.

Table (1): Patients data.

All patients or their guardians signed consent
for the surgical procedure, as well as separate
consent for their permission to be included in
the study. They all approved to have
intraoperative measurements of lower lateral
cartilages of both sides and to collect cartilage
biopsies to be sent to the laboratory for
histological and immunohistochemical studies.
The patients were selected as randomized
control study. All the patients were operated
upon at the Plastic Surgery Department at Ain
Shams University Hospitals. Each patient
served as his own control (non-cleft side was
the control).

General endotrachial anesthesia was used
in all patients. Unequal V shaped columellar
incision was used. The columellar incision was
extended to a bilateral infracartilagenous
incision. Careful and complete dissection of
the lower lateral cartilages ensued.
Anthropometric measurements were done
during surgery using digital sliding caliber

Figure(1). One millimeter punch biopsies were
taken from the middle part of the caudal end
of the lower lateral cartilage from both the
cleft and non cleft sides. The intended surgery
was then carried out.

Anthropometric assessment involved
measuring the thickness of the cartilage at the
intercrural, middle, and distal portions of both
lateral crura. The length was measured from
the intercrural point (which was identified on
the intercrural peak) to the distal end of the
crus. The width was measured at the widest
point, perpendicular to the longitudinal axis
of the cartilage. All these measures were the
same as mentioned by Park et al 1998. Each
item was measured three times and an average
figure was calculated.

The biopsies taken were preserved and fixed
in formaline 4% solution, mounted in Paraffin
blocks and sectioned using microtome. The
slides were deparaffinized and rehydrated and
stained. Hematoxylin and eosin stains were

12 cleft lip and palate

Sex 14 male 2 females

Lesion 9 left side 7 right side

Degree of the cleft lip 14 complete 2 incomplete

Cleft lip/ cleft lip and palate 4 isolated cleft lip
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used to show the cellular components. Periodic
acid Schiff`s stain was used to show the
proteoglycans contents in the ground matrix.
Masson`s Trichrome stain was used to show
the collagen content of the ground matrix.
Toludine blue stain was used to show the
sulphated glycosaminoglycan content of the
ground matrix.

Quantitative measurements of alar cartilage
were achived by using the computerized image
analyzer (Leica Qwin 500 image, California,
USA), at the Histology Department at Ain
Shams University and the National Institute
of research in Egypt.

The specimens were stained with
hematoxylin and Eosin stains and examined
under high power magnification (X20).
Counting of the chondroblast, chondrocytes
and the total cellular count was done in a fixed
surface area (40.9 µm2) and repeated in five
different fields of the specimen and the average
number of cells was calculated.

The measurements of the content of the
proteoglycans, collagen and sulphated
glycosaminoglycans in the ground matrix, was
performed using the grey level image. The
areas of reactivity were masked and the optical
density of special stain reaction was measured.
This was done in a fixed surface area (19500
µm2) and repeated in five different fields of
the specimen and the average value was
calculated.

The image was transformed into a grey
image [a grid of pixels each representing the
intensity or brightness at that point by a range
of numbers, typically from 0 (black) to 255
(white)]. This means that the lower the readings
of the grey level, the higher the contents of
g lycogen ,  co l lagen  and  su lpha ted
glycosaminoglycans in the ground matrix were
and vice versa.

Eight patients were examined by immune-
histochemical staining for the presence of the
Fibroblast Growth Factor 18 (FGF18) [which
promotes chondrogenic cells differentiation
(Davidson et al)]13 and collagen type I and II
[the alar cartilages have high density of type
II collagen but almost none of type I (Popko
et al).14

The Santa Cruz Biotechnology Antigen
Antibody Complex (ABC) goat staining system

was used to detect the FGF18 in the cleft and
non-cleft side specimens while the Santa Cruz
Biotechnology Antigen Antibody Complex
(ABC) rabbit  staining system was used to
detect the collagen I and II in the lower lateral
cartilage of both cleft and non-cleft side
specimens.

Objective analysis using the Bioquant Nova
Prime Core/Satellite System version 6.90.10,
Bioquant Image Analysis Corp., Nashville,
TN, USA was used to examine the immune
histochemical stains in the cleft and non-cleft
lower lateral cartilage. This was carried out on
the Plastic Surgery Unit, at the University of
South Florida, USA.

Specimens stained with Santa Cruz
Biotechnology ABC goat staining system used
to detect the FGF18 in the cleft and non-cleft
side specimens were examined under high
power magnification (X20) using the Leica
Qwin 500, California, USA. Counting the
chondrocytes was done in a fixed surface area
(40.9 µm2) and it was repeated in three different
fields of the specimen and the average number
of cells was calculated in the cleft and non-
cleft alar cartilage. The ratio of the stained
cells with FGF18 to the non stained cells was
calculated.

 Anthropometric and histologic data were
analysed statistically by a medical statistician
using SPSS package version 15 for the Paired
T-test. Immune histochemistry data were
analysed statistically using Sigma Stat 3.5 (for
Windows), Systat Software, Inc, Point
Richmond, CA, USA for the Wilcoxon signed
rank sum test.

Results:
Anthropometric results:

The lower lateral cartilage at cleft side was
shorter than the non cleft side [P< 0.03
(statistically significant)], Figure(2).

The lower lateral cartilage at cleft side was
wider than the non cleft side [P< 0.02
(statistically significant)], Figure(3).

The lower lateral cartilage at cleft side was
thinner than the non cleft side [P= 0.05 (non
significant but shows a trend)].
Histological results:

There was no statistically significant
difference in the chondroblast, chondrocyte
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and total cellular number in the lower lateral
cartilage of the cleft and non cleft sides,
Figure(4).

There was no statistically significant
difference in the grey level image of the Masson
Trichrome Stain (no significant difference in
collagen content in the ground matrix of the
lower lateral cartilage at the cleft and the non-
cleft sides), Figure(5).

 There was no statistically significant
difference in the grey level image of the
Periodic Acid Schiff Stain (no significant
difference in proteoglycans content in the
ground matrix of the lower lateral cartilage at
the cleft and the non-cleft sides), Figure(6).

There was statistically significant difference
in the grey level image of the Toluidine Blue
Stain [The glycosaminoglycan (GAGs) content
in the ground matrix of the lower lateral
cartilage at the cleft side was significantly less
than that of the non-cleft side (P< 0.01)],
Figures(7,8).
Immune histochemistry results:

The data did not follow a normal distribution
and therefore, Wilcoxon Signed Rank Sum
test was used (a non-parametric method that
is corresponding to the Paired t-test). There
was no significant difference in the ratio of
stained/ non stained cell in the cleft and non
cleft side (P= 0.5186), Figure(9).
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Figure (1): Shows the digital sliding caliber.

Figure (2): The diagram shows the difference
between the length of the lower lateral cartilage
in the cleft and non cleft side.

Figure (3): The diagram shows the difference
between the width of the lower lateral cartilage
in the cleft and non cleft side.
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Figure (4): Specimens stained with Hematoxylin and Eosin were examined under high power
magnification (X 20); (left specimen) counting the  chondroblast; (Right Specimen) counting
the chondrocytes.

Figure (5): The specimen is stained with
Masson's trichrome stain that shows the
collagen content of the ground matrix.

Figure (6): The specimen is stained with
periodic acid Schiff stain that shows the
proteoglycans content of the ground matrix.

Figure (7): The specimen is stained with
Toluiden blue stain that shows the
glycosaminoglycans content of the ground
matrix (20 x magnifications).

Figure (8): The diagram shows the difference
between the glycosaminoglycans content in the
ground matrix of the lower lateral cartilage in
the cleft and non cleft side.
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Figure (9): The left specimen shows cells stained with FGF18 antibodies (Brown cells) and the
cells which are not stained. The right specimen is the control slide.

Discussion:
The pathogenesis of the cleft lip nasal

deformity has been investigated for a long time
and still there is a dilemma as regard this unique
complex deformity. It is well known from
previous studies that the lower lateral cartilage
at the cleft side has specific deformity due to
the external force of the misdirected perinasal
and orbicularis oris muscles.3,4,6,7,11,15-17

Our main concern was to investigate
whether the lower lateral cartilage was
hypoplastic as mentioned by Avery,10

Tulenko,18 and Spira et al.19 If it is hypoplastic
(either in size, content or both) this makes it
more susceptible to the external deformational
forces.2,20-27

The dimensions of the lower lateral cartilage
taken using a digital sliding caliber are more
accurate (0.01 mm) than the liebinger sliding
caliber used by Park et al.6

This current study showed broader and
shorter lower lateral cartilage on the cleft side.
It showed a trend to be thinner than that on the
non cleft side. This differs from the results of
Park et al,l6 which showed wider and thicker
lower lateral cartilage on cleft side with similar
length. This difference may be explained by
the difference in external deformational forces
which depend on the difference in surgical
technique of primary cleft repair.

Punch biopsy technique to harvest cartilage
for histological and immune histochemical
staining was previously mentioned by Park et
al6 and Sadove et al.28 However, Sadove et
al28 biopsies were taken from the midportion
of the medial crura which is not the main site

for the pathology. Spira et al19 reported that
hypoplasia of the lateral crus of alar cartilage
was the primary cause in unilateral cleft lip
nasal deformity.

The results of this study concord with that
of Park et al6 and Modolin et al.11 There was
non- significant difference between the cleft
and non cleft sides cellular count. However,
t h e r e  w a s  a  s i g n i f i c a n t l y  l e s s
glycosaminoglycan content in the ground
matrix of the lower lateral cartilage in the cleft
side. This may explain why the lower lateral
cartilage is more susceptible to the external
deformational force and became wider and
th inner .  On the  o ther  hand ,  th i s
glycosaminoglycan deficiency can be a reaction
to excessive traction.

Non-significant difference between the cleft
and non cleft sides regarding the ratio of the
stained cells with FGF18 to the non stained
cells indicated that there was no difference in
chondrogenic cell differentiation.

We can conclude from the current study
that the pathogenesis of the cleft lip nasal
deformity is not only due to extrinsic factor
which is not a debatable subject but also due
to an intrinsic deficiency of the lower lateral
cartilage. Deficient glycosaminoglycan of the
ground matrix of the lower lateral cartilage on
the cleft side makes it prone to the
deformational forces by the malinserted
perinasal and orbicularis oris muscle. Both
suture suspension techniques and cartilage
grafting should be used together to correct cleft
lip nasal deformity.
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