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Patients with unilateral cleft lip display characteristic nasal changes that are independent of the degree of deformity.
Defenders of the intrinsic theory consider these deformities to be due to embryogenic alterations of the alar nasal cartilages.
Those that propose the extrinsic theory defend the thesis that the deformity is due to disorganization of the perioral muscles
deformed by the cleft. The purpose of this study is to contribute histological evidence to help clarify the issue.

PATIENTS AND METHODS: Specimens of the lateral portion of both the healthy and the cleft side of the alar
cartilages were obtained from 18 patients. These uniformly cut specimens were stained by hematoxylin and eosin. Samples
from 2 patients were excluded due to imperfections. The same pathologist examined all the slides. He was unaware of the
origins of the specimens; he counted the number of chondrocytes and quantified the cartilage matrixes.

RESULTS: All data was analyzed statistically, and no significant statistical differences were apparent, either in the
number of chondrocytes or the cartilage matrix between the healthy side and the cleft side.

DISCUSSION: These results apparently support the group that defend the extrinsic theory; nevertheless, the doubt
about the composition of the cartilage matrix remains, not only concerning the glycosaminoglycans that compose them, but
also regarding elastin and collagen and its linkages that can cause different degrees of collagen consistency.

DESCRIPTORS: Cleft lip nose. Alar cartilages. Histological study.

In addition to the lip deformity,
unilateral cleft lips also display a na-
sal change characterized by flattening
of the nasal wing. The latter is devi-
ated outward, downward, and behind
on the side of the cleft1. Together with
this deformity, deviations of the nasal
septum, columella, tip, and nasal pyra-
mid are possible.

The alar nasal change is always
present independently of the extent of
the cleft. Clefts range from the most
simple defects, characterized by a sim-
ple dent in the vermilion border, to the
most complex forms that involve the
entire lip and nasal floor1,2.

Several theories have been pre-
sented to attempt to explain the de-

formity, and these theories can be cat-
egorized as intrinsic or extrinsic. Those
in the former group proclaim that cleft
palette results from a structural defi-
ciency of the alar cartilage3,4,9. The ex-
trinsic theories proclaim that cleft pal-
ette occurs because of the disordered
action of the deformed perioral mus-
cles on the nasal wing3,5-7.

Regarding the numerous discus-
sions for or against this or that theory,
there are puzzling doubts remaining
that motivate new research. The sub-
ject has resurfaced, and the objective

of this report is to study the number
of chondrocytes and to quantify the
cartilage matrix on the normal side as
well as the fissured one to identify
whether or not there are differences
that may support any theory.

PATIENTS AND METHOD

Eighteen patients ranging in age
from 1 to 6 years (mean 2.9 years)
comprised the study. Ten were females
and 8 were males, including 8 Negroes,
6 Caucasians, and 4 Orientals. Twelve
patients displayed labiopalatine clefts,
with 9 on the left side and 3 on the
right. The cleft was on the left and in-
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complete in 6 cases, i.e., with only lip
involvement. All patients possessed
the nasal characteristic of the pathol-
ogy; at closure of the lip cleft (cheilo-
plasty), a rhinoplasty was also per-
formed.

Using a 2 mm perforator, intrana-
sal samples of the lateral segments of
the nasal wings were obtained from
the 18 patients on both the normal and
the cleft sides. These 36 specimens in-
cluded mucosa and cartilage. All were
cut with the same micrometer, stained
with hematoxylin-eosin, and exam-
ined by the same pathologist who was
unaware of the origin of the tissues. He
was asked to do a histological exami-
nation, that is, to count the
chondrocytes and assess the cartilage
matrix. Of the 36 samples, those from
2 patients were excluded because the
histological preparations were imper-
fect and could jeopardize the results.

Initially, the number of
chondrocytes in 10 randomly chosen
fields on each slide were counted at
400 magnification. The number of
cells in each field was added, and an
average was obtained (Table 1).

Then the histological specimens
were also analyzed (at 400X) through

a square reticulum with an area of
62,500 micrometers square containing
100 points. The points on the
chondrocytes and on the cartilage ma-
trix were counted in 10 fields, result-
ing in the recording of 1000 points per
slide. The relationship between the
area occupied by chondrocytes and
the cartilage matrix was calculated by
dividing the number of points in
chondrocytes by those in the matrix.
Therefore, for each 1000 points
analyzed, X is the number of cells and
1000 – X is the amount of cartilage
matrix, in accordance with Weibel’s10

morphological model (Table 2).

RESULTS

All the data underwent statistical
analyses. Hence, the paired t test was
utilized to analyze the variations in
the numbers of chondrocytes of both
the normal side and the cleft side. The
chi square test was employed for the
cartilage matrix.

These statistical analyses permitted
us to conclude that there were no sig-
nificant quantitative differences either
in the normal or the cleft side regard-
ing the number of chondrocytes or the
cartilage matrix.

DISCUSSION

During embryonic development,
mesenchymal cells with a large capac-
ity for proliferation and differentiation
form a major part of the nasofrontal
process. In this way, the cartilaginous
skeleton of the future nose and espe-
cially the alar cartilages develop, form-
ing the framework of the nasal wings.
The hyaline cartilage tissue, which is
derived from the mesenchyme, con-
tains a cellular component, the
chondrocytes, and an abundance of
intercellular material that is the carti-
lage matrix composed of a unit of mu-
copolysaccharide acids generically
termed glycosaminoglycans, collagen,
and elastin.

The proponents of the intrinsic
theory state that during embryogenesis,
alterations occur in cells originating
from the neural crest. The alterations
are accompanied by disorderly migra-
tion, differentiation, and proliferation
resulting in mesenchymal impairment
of the nasofrontal process and appear-
ance of the cleft and nasal deformity,
along with resulting changes in the
cellularity and matrix of the alar carti-
lages. Stark & Kaplan (1973)4 and
Avery (1976)3 eloquently promoted
this hypothesis. Stark & Kaplan4 as-

Table 2 - Cartilaginous material in 10 fields randomly examined in accordance
with Weibel’s morphological model.

Healthy Side Cleft Side
Patients Chondrocytes Matrix Chondrocytes Matrix

1 287 713 368 632
2 307 693 299 701
3 449 551 445 555
4 270 730 296 704
5 284 716 255 745
6 452 548 431 549
7 304 696 354 646
8 431 569 373 627
9 310 690 321 679

10 246 754 281 719
11 374 626 286 714
12 309 691 231 769
13 440 560 124 876
14 253 747 372 628
15 256 744 272 728
16 339 661 223 777

Table 1 - Average number of
chondrocytes in 10 randomly
examined fields.

Patients Healthy Side Cleft Side
No. of Cells No. of Cells

(means / (means /
10 fields) 10 fields)

1 64 8 4
2 84 6 8
3 64 5 1
4 63 6 1
5 56 8 5
6 60 4 9
7 88 9 6
8 72 7 5
9 45 7 3

10 75 105
11 75 109
12 62 63
13 74 40
14 73 85
15 48 35
16 33 81
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sessed the ectoderm of 3 embryos with
clefts, and according to their estab-
lished parameters, defective embryo-
genic lamina would give rise to the
clefts with consequent nasal deformity.
Avery affirmed that the defect in the
capsule of the nasal cartilages found
in 5 embryos with clefts could explain
a disorder of the chondrogenic poten-
tial and consequent deformity of the
alar cartilage3. Prior to this study,
Patten9 (1971) formulated the hypoth-
esis that there could be mesodermal
hypoplasia with resulting reduction in
capacity of cartilage formation.

Huffman and Lierle (1949)1,
Stenstrom and Oberg (1961)8,
Novoselov (1979)5, and Beyoung-
Yum (1998)9 postulated that the nasal
deformity is due to extrinsic factors.
Specifically, these are the forces ex-
erted by the perioral muscle whose dis-
organized dynamics caused by the
cleft, acting on the nasal wing, con-
tribute to the appearance of the cleft.
In 1988, Sadove6, in a thorough com-
parative analysis of the alar cartilages
of both the normal side and the cleft

side, verified that there was no differ-
ence between them and concluded that
the deformity was due to extrinsic fac-
tors. He compared his findings with
those of the proponents of the intrin-
sic theory and found that their conclu-
sions were based on subjective stand-
ards that required further proof.

The data obtained and analyzed in
the present study enable us to conclude
that there are no morphometric differ-
ences between the alar cartilages of the
healthy side and the cleft side. Com-
paring these results with the relevant
studies reported in the literature, it is
valid to assume that the nasal deform-
ity is due to the action of extrinsic
forces, from the time of embryogenesis,
on the nasal wing on the side of the
cleft. It is reasonable to state, therefore,
that the muscles on the cleft side have
a dyskinetic mechanism whose result-
ing disordered, fragmentary, or incom-
plete forces exercise a deforming effect
on the nasal wing and consequently on
the alar cartilage.

Nevertheless, a thorough study is
needed, especially to assess the com-

position of the cartilage matrix, not
only of the combinations of
glycosaminoglycans, but also of col-
lagen and its colligations that can
cause different degrees of collagen
consistency, which can vary its shape.
The supposition of the presence of
collagen with different degrees of con-
sistency permits us to formulate a third
hypothesis that links the intrinsic and
extrinsic theories, i.e., that alar carti-
lage of a different consistency would
be more susceptible to dyskinesia of
the perioral muscles deformed by the
presence of the cleft.
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Portadores de fissura labial unila-
teral, independentemente do grau da
deformidade, apresentam uma altera-
ção nasal característica. Alguns auto-
res julgam que esta deformidade deve-
se a alterações embriogenicas das car-
tilagens alares nasais, são os defenso-
res da teoria intrínseca. Outros, que
propõem a teoria extrínseca, defendem
a tese de que a deformidade deve-se a
ação desordenada da musculatura
perioral deformada pela fissura.

PACIENTES E MÉTODOS: Em
uma tentativa de trazer alguma contri-
buição, neste trabalho obtiveram-se
amostras da porção lateral das cartila-
gens alares – tanto do lado são quan-
to do lado fissurado – de 18 pacien-
tes. Estas amostras cortadas, uniforme-
mente, pelo mesmo micrômetro foram
coradas pela hematoxilina-eosina, no
entanto, as amostras de dois pacientes
tiveram que ser desprezadas dada a im-
perfeições. Todos os cortes foram exa-
minados pelo mesmo patologista que,
ignorando as origens, contou o núme-
ro de condrócitos e quantificou as ma-
trizes cartilaginosas.

RESULTADOS: Todos os dados
obtidos foram submetidos a testes es-
tatísticos que revelaram não haver

qualquer diferença significativa, tanto
quanto ao número de condrócitos
quanto às matrizes cartilaginosas, en-
tre os lados são e o fissurado.

DISCUSSÃO: Tais resultados, apa-
rentemente, apoiam aqueles que defen-
dem a teoria extrínseca; todavia, per-
manece a dúvida quanto à composição
das matrizes cartilaginosas, não só dos
glicosaminoglicanos que as compõem
como, também, quanto à elastina e ao
colágeno e suas coligações que podem
determinar diferentes graus de consci-
ência à cartilagem.

DESCRITORES: Nariz de fissura-
do. Cartilagens alares. Estudo
histológico.
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