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nilateral cleft lip and palate (Figure 1) is

l | the most frequent human cleft, represent-

ing 33% of such deformities. It com-

pletely cleaves lip and palate, dividing the max-

illa into two well-distinguished segments: a ma-

jor one (non-cleft side) and a minor one (cleft
side).

The anatomical conformation of the maxilla in
cleft patients is distorted before birth.
Anteroposterior length, as well as transverse di-
mensions, especially in the region of the tuberos-
ity, are enlarged. The anterior extremity of the
larger segment is usually protruded. These
changes result from a divergence caused by dis-
placement of the maxillary segments.

Treating these malformations requires a num-
ber of early surgical procedures (Figure 2). These
surgeries, as well as hypoplasia of the margins of
the cleft, influence future maxillary growth.

Following lip and palate surgery during child-
hood, resulting muscular forces and cicatricial

fibrosis alter future growth of the jaw, causing
constriction of the maxillary dental arch (Figure
3). These post-operative morphological alter-
ations result in a medial displacement of the
palatal segments?!' and show a clear tendency to
intensify during growth. This atresia of the max-
illary dental arch is responsible for the frequency
of crossbites in cleft lip and palate patients**>1>
(Figure 3).

Professionals dealing with cleft lip and palate
patients understand that early restorative surger-
ies negatively influence maxillary dental arch
morphology. Nevertheless the influence of an
isolated cleft on dental arch development has not
been adequately investigated.5#'%1” The study of
dental arches in unoperated cleft lip and palate
adult patients is an excellent way to evaluate the
influence of clefts on arch development while at
the same time comparing the resulting morphol-
ogy with that of patients who have had early
surgery.
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A sample of 97 untreated cleft lip and palate adult patients, with and without Simonart’s band,was analyzed. The dimensions
and form of the maxillary dental arches were analyzed. Comparison of this sample with a “normal” group indicated maxillary
dental arch size and shape are distorted by the presence of a cleft which is characterized by a constriction that becomes more
severe in the medial and anterior regions. The presence of Simonart's band affects the cleft arch form, redirecting the anterior
extremity of the major segment towards the minor segment.
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Figure 1A-B

Adult patient with unoperated unilateral cleft lip
and palate. Facial characteristics include a
complete lip bipartition with nasoseptal and
nasal tip deviation to the non-cleft side and a
nasorostral flattening to the cleft side. Note the
jaw is internally divided into two distinguished
segments which cut the alveolar edge in the
region of the lateral incisor.

Table 1
Distribution of cleft lip and palate sample according to sex, side
of cleft and presence of Simonart's band

Right Side Left Side
Sex Band No Band Band No Band Total
Male 2 17 10 34 63
Female 1 10 2 21 34
Total 3 27 12 55 97

Figure 1B

Figure 2 A-B

Lip and palate surgical
reconstruction (cheilo-
plasty and palato-
plasty) become neces-
sary after 3 and 12
months respectively,
forthe subsequentmor-
phological and func-
tional improvement of
the cleft patient.

Figure 3A-B

This unilateral cleft lip
and palate patient had
surgery during child-
hood (cheiloplasty and
palatoplasty) without
subsequent orthodon-
tic treatment. Note the
tendency for maxillary
dental arch constric-
tion resulting in total

crossbite. Figure 3A

Figure 4A-B

A unilateral cleft lip and palate patient with
Simonart’s band. The maxillary involvement is
complete, but the lip presents with a slight
continuity of soft tissue in the nasal base. Alvec-
lar segments are collapsed.
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Figure 4A
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Table 1l
Mean, standard deviation and Student's"t" test for
maxillary dental arch dimensions in the control group

Arch Male (N=22) Female (N=29)

Dimensions X SD X SD "t"
anteroposterior 38.886 2,02 36.345 1,94 >
inter canine 35.982 2,32 33.738 2,19 **
inter first premolar 43.782 2,37 41.724 2,18 >
inter second premolar 49.373 2,96 46.883 2,34 **
inter first molar 54.214 3.58 52.241 2,81 *

* = 5% level of significance; ** = 1% level of significance; NS = not significant

Table lll
Mean, standard deviation and Student's"t" test for maxillary dental arch dimensions
in the cleft lip and palate group (left and right side) withouth Simonart's band

NS = not significant

Arch Male (N=63) Female (N=34)

Dimensions X SD X SD “t"
anteroposterior 37.798 4,08 36.599 3,92 NS
inter canine 30.262 4,54 30.119 3,53 NS
inter first premolar 39.808 4,86 38.126 4,59 NS
inter second premolar 46.465 4,88 45.000 4,57 NS
inter first molar 52.224 3,94 50.399 4,36 NS

Material and methods

The sample in this study consisted of untreated,
adult unilateral cleft lip and palate patients with
and without Simonart’s band. Plaster models
were obtained at the Documentation Sector at
Hospital de Pesquisa e Reabilitacao de Lesoes
Labio-Palatais from Universidade de Sao Paulo -
Bauru - Sao Paulo. These models were gathered
on adults over the age of 15 years, a Brazilian
ethnic group (except people of African and Asian
ancestry) with no syndromes and with most of
their permanent teeth present.

Individuals in the cleft lip and palate sample
were further divided into groups according to
sex, cleft side and presence of Simonart’s band
(Figure 4), as illustrated in Table 1. Simonart’s
band is defined as a soft tissue strip often associ-
ated with a muscular layer near the base of the
nose and partially joining the separated lip seg-
ments (Figures4and 9). Itdoes however, interfere
with the alveolus, which remains separate.

A control sample consisted of 51 non-cleft pa-
tients with “normal” patterns of occlusion. It was
obtained from Orthodontics “Normal Pattern”
File of Hospital de Pesquisa e Reabilitacao de
Lesoes Labio-Palatais from Universidade de Sao
Paulo. The control sample consisted of 29 females
and 22 males. The mean age of cleft patients was
22 years 6 months, ranging from 15 to 52 years; the
mean age of the control sample was 19 years 5
months, ranging from 15 to 25 years.

Plaster models were placed with their occlusal
surfaces on the center of a 1035 copying and
printing machine glass plank (Xerox Corpora-
tion, New York), and photocopy prints were made
(Figures 5 and 6).

Distances between canines, first and second
premolars and first molars were measured on the
prints. Sagittal length was obtained from the mean
point of the inter first molar distance to the most
labial incisor surface (Figure 6). These measure-
ments were made by three different observers.
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Figure 5A-D

Plaster models of the
maxillary dental arches
with left-sided clefts
(A-B) and right-sided
clefts (C-D). The buc-
cal margins of the
occlusal and incisal
surfaces of the teeth
were outlined with a
pencil to make evident
their contours in the
xerox images. These
models also illustrate
alveolar segment rela-
tionships without and
with contact.
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Figure 5A

Figure 5B

Figure 5C

Using a digitizer table (Hipad Digitizer, Houston
Instrument, Austin, Texas) the measurements were
transfered to a microcomputer (Unitron Ap II
plus Brasil-SP) with 0.125mm accuracy. Measure-
ment error was assessed by the variance calcu-
lated among the observers and ranged from 0.063
to 0.224.

To clarify the interpretation of dental arch mea-
surements, the mean dental arch form was estab-
lished by developing contouring diagrams with
the same digitizer table connected to a microcom-
puter (PC XT, Microtec MF 88, Sao Paulo, Brasil).
A mean diagram was established to represent the
maxillary arches of the cleft group, with and
withoutSimonart'sbard, and the maxillary arches
in the normal group (printed with a 7470A Plotter
Hewlett Packard, USA, connected to a PC).

Results

The mean dimensions of the maxillary dental
measurements in the rormal group are shown in
Tablell. The student's-t test was applied to verify
the influence of sex on dental arch measurements
and showed that dimensions were larger among
males than among females (Table I1).

Thecleftlipand palate group withoutSimonart’s
band showed no difference in the maxillary den-
tal arch dimensions when theleft-sided cleft group
was compared to the right-sided cleft group. As
a consequence, the cleft side was ignored. While
there was a slight tendency for increased dental
arch dimension in males, the difference was not
statistically significant as shown in Table IIL

Vol. 562 No. 4 1992

Figure 5D

Bishara'® and MacCance'” found no sexual dimor-
phism in dental arch dimensions. The cleft factor
reduced the influence of sex on dental arch di-
mensions. Because there was sexual dimorphism
in the normal group, comparisons between the
cleft lip and palate groups and the normal group
were performed separately for each sex.

The comparison between maxillary dental arch
mean dimensions in the cleft group and the con-
trol group (Table IV) explains the influence of the
cleft on the maxillary dental arch.

Discussion

As cited before, the maxillary arch is divided
into two segments, the major (non-cleft) and the
minor (cleft) segment (Figures 1, 2, 4 and 5). The
former is anteriorly protruded, and the latter
remains retruded. The cleft group diagram (Fig-
ure 7) represents the maxillary arch by means of
two curves separated by a cleft up to the lateral
incisor. The sagittal length of the cleft arch is
determined by the most labial incisor in the major
segment. No statistically significant differences
were found between the anteroposterior dimen-
sions of the cleft and the normal maxillary arches.
This data seems surprising, as excessive overjet is
common in untreated cleft lip and palate patients.
However, it becomes clear when this overjet is
attributed to an anteroposterior Class II position-
ing of apical base.”!® The maxilla in untreated
patients projects itself in relation to cranial base,
whereas the mandible is retruded (Table V). The
apical baserelationship, as defined by ANB angle,
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Figure 6

is unreliable, suggesting an anteroposterior skel-
etal discrepancy tending towards Class II. This
Class Il skeletal relationship may be confirmed by
examining the relationship between dental arches
(Figure 8). In this sample, a Class II relationship
was present in 63.5% of the cases in the major
segment and in 81.8% of the cases in the minor
segment.

In a review of transverse dimensions, the maxil-
lary arch was constricted in cleft patients (Table
IV). The cleft itself, as well as its functional
balance, influences the maxillary dental arch trans-
verse dimension independently of surgical pro-
cedures. This constriction is slight in the molar
region, about 2mm, and more pronounced in the
anterior regions, with a mean of about 5mm in the
canine region. Table IV shows that statistical
significance in the posterior region of the dental
arch decreases to 5% in males and is not statisti-
cally significant for females. This means that the
cleft's influence is markedly greater in the ante-
rior region of the dental arch. The lesser interfer-
ence in the posterior region, when compared in
females, may be due to the fact that this dimension
is smaller in females than in males in the non-cleft
sample. This adds to the tendency for no sexual
dimorphism in the cleft group. Superimposition
of normal and cleft diagrams confirms the charac-
teristic constriction of the cleft arch. The tendency
for medial rotation of the minor segment is noted
with the rotation center near the molar region'
(Figure 7). The major segment also contributes to
cleft arch constriction, but at a clearly reduced

Table IV

Statistical comparison ("t" value) between normal group and
cleft lip and palate group without Simonart's band

Male
(GL =71; Nt =73)

Female
(GL=58; Nt=60)

anteroposterior 1.186 NS 0.314 NS
inter canine 5.587 ** 4.732 **
inter first premolar 3.642 * 3.834 >
inter second premolar 2.590 * 1.987 NS
inter first molar 2.033 * 1.930 NS
* = 5% level of significance
** = 1% level of significance
NS = not significant

Table V

Cephalometric data comparing spacial position of mandible and
maxilla obtained from Taniguchi* using Duncan's test (D,)

Cephalometric Unoperated Measurement
measurements cleft lip, palate Normal Error D,
SN.ENA 89,30 86,17 0,83 2,32*
SNA 86,13 82,25 0,83 2,32*
SNB 79,03 79,69 0,81 2,27NS
ANB 7,12 2,15 0,60 1,68"
NS = not significant
* = 5% level of significance

rate. The quantitative evaluation of the maxillary ~ Figure 6

cleft dental arch made by Capelozza F®* and
McCanceV is in accordance with this work.

In this sample of 97 patients, 15 cases (15.4%)
had Simonart’s band. Diagrams showing the
configuration and displacement of the palatal
segments in the presence of Simonart’s band (Fig-
ure 10) indicate that the presence of this structure
influences maxillary dental arch behavior. In pa-
tients with Simonart's band, the shape with no
contact was not found. The shape without contact
was the major occurrence in patients without the
band. Figure 4 shows a cleft patient with band and
the maxillary dental arch collapsed. When mea-
suring arch dimensions and making diagrams,
the cleft group was subdivided, based on the
presence or absence of Simonart’s band (Table I).
Few of the female cleft lip and palate patients had
this structure (two left-sided cleft and one right-
sided cleft). This small sample compromised the
accuracy of statistical tests in this group, as well as
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Xerox copies of the
plaster models identi-
fied buccal contours of
the dental arches suffi-
ciently to obtain trans-
verse and sagittal den-
tal arch dimensions.
The diagram represent-
ing this contour was
easily made. a = inter
canine distance; b =
inter firstpremolardis-
tance; ¢ = inter-second
premolar distance; d =
inter-first molar dis-
tance; e = sagittal
length.
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Figure 7A-B
Superimposition of
diagrams representing
normal arch and den-
tal arch contours for
right-sided cleft group
(A) and left-sided cleft
group (B), with no
Simonart’s band. The
most clearly identified
changes are caused by
the lesser segment,
which shows a medial
rotation.

Figure 8A-B

Note the Class Il rela-
tionship between max-
illary and mandibular
dental archesinacom-
plete unilateral cleft lip
and palate unoperated
patient (with no
Simonart’s band).

Figure 9A-B

Unilateral cleft lip and
palate patient, with
Simonart’s band. Con-
tact between the two
palatal segments en-
hanced the determina-
tion of symmetrical
maxillary dental arch
morphology.

Figure 10A-B
Superimposition of
cleft patients’ dia-
grams, with and with-
out band, right (A) and
left sided (B). Super-
imposition reveals
changes in the arch
morphology, intro-
duced by the presence
of a band.
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Figure 7A

Figure 8A

Figure 7B

Figure 9A
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Figure 10A

the contouring diagram. Hence, only males were
compared.

The means for dental arch dimensions in the
banded and band-free cleft groups indicated
sexual dimorphism was not a factor. Thus, it
seems that the cleft hides sex interference in den-
tal arch dimensions, independently of the pres-
ence of Simonart’s band.

When comparing the length of dental arches for
groups with and without Simonart’s band, the

Vol. 62 No. 4 1992

Figure 10B

only difference was a reduced anteroposterior
length of the arch in the band group (Table VII).
The presence of this structure was sufficient to
alter buccal rotation in the anterior extremity of
the major segment. This fact is proved by super-
imposition of the diagrams in Figure 10. This
behavior induced by Simonart’s band is also evi-
dent when comparing maxillary dentalarchlength
in the control group and cleft group with band. In
the cleft group with band, arch length was less

$S9008 9811 BIA $|-G0-GZ0Z 18 /woo Alojoeignd-poid-swd-yewlsiem-jpd-swiid)/:sdny wol) papeojumoq



Table VI
Mean, standard deviation and Student's "t" test for maxillary dental arch dimensions
in the cleft lip and palate group (left and right side) with Simonart's band

Statistical comparison between the cleft
groups with and without Simonart's band

(males only)
Arch “t" values
Dimensions Males (GL = 61; nt = 63)
anteroposterior 2.425 *
inter canine 0.222 NS
inter first premolar 0.229 - NS
inter second premolar -0.214 NS
inter first molar -0.616 NS

* = 5% level of significance
NS = not significant

Arch Male (N=12) Female (N=3)
Dimensions X SD X SD “t"
anteroposterior 34.833 2,20 36.56 1,64 NS
inter canine 29.950 3,43 32.20 513 NS
inter first premolar 39.36 3,68 40.76 3,53 NS
inter second premolar 46.79 3,95 46.66 3,10 NS
inter first molar 53.01 4,11 49.96 0,89 NS
NS = not significant

Table VII Table Vil

Statistical comparison between the
normal group and the cleft group with
Simonart's band (males only)

Arch "t' values
Dimensions Males (GL = 32; nt = 34)
anteroposterior 5.420 b
inter canine 6.106 b
inter first premolar 3.957 >
inter second premolar 2.159 *
inter first molar 0.889 NS

** = 1% level of significance
* = 5% level of significance

NS = not significant

than normal (Table VIII).

Conclusions

After comparing maxillary dental arch mor-
phology in 97 untreated cleft lip and palate pa-
tients and 51 patients with normal occlusion, we
may conclude that:

1) Maxillary dental arch dimensions and mor-
phology are distorted by the presence of a cleft.

2) The maxillary dental arch is characterized by
a constriction that is more severe in the medial
and anterior regions as a consequence of medial
displacement of the palatal segments, primarily
the minor segment. Simonart’s band was present
in 154% of the unilateral cleft lip and palate
patients in this study.

3) Simonart’s band affects the maxillary dental
arch size and shape, redirecting the anterior ex-
tremity of the major segment towards the minor
segment.

Author Address

Omar Gabriel da Silva Filho
Rua Silvio Marchione, 3-20
Caixa Postal 620

17043 - Bauru - SP, Brasil

O.G. da Silva Filho is Orthodontist of the Hospital de
Pesquisa e Reabilitacao de Lesoes Labio-Palatais da
Universidade de Sao Paulo - (HPRLLP-USP)

A.LRamosisand Orthodontic Resident at the HPRLLP-
Uusp.

R.C.C. Abdo is an Associate Teacher from Pedodontic
Department of Faculdade de Odontologia de Bauru and
Pedodontist Dean of the Hospital de Pesquisa e
Reabilitacao de Lesoes Labio-Palatais da Universidade de
Sao Paulo.

The Angle Orthodontist

Vol. 62 No. 4 1992

Cleft lip and palate

289



Filho; Ramos; Abdo

290

10.

11.

The Angle Orthodontist

References

Huddart AG, MacCauley FJ, Davis MEH. Maxillary
arch dimensions in normal and unilateral cleft pal-
ate subjects. Cleft Palate ] 1969;6:471-87.
Mazaheri M, Harding RL, Cooper JA, Meier JA,
Jones TS. Changes in arch form and dimensions of
cleft patients. American J Orthod 1971;60:19-32.
Wada T, Mizokawa N, Miyazaki T, Ergen G. Maxil-
lary dental arch growth in different types of cleft.
Cleft Palate | 1984;21:180-92.

Abdo RCC. Analise rnorfologica do arco maxilar
superior em portadores de fissura transforame
incisivo unilateral operados: estudo longitudinal (3
a 9 anos de idade). Bauru:Tese - Faculdade de
Odontologia de Bauru da Universidade de Sao
Paulo, 1988.

Capelozza F2L. Analise dodiametro transversodos
maxilares de portadores de fissuras transforame
incisivo unilateral. Bauru:Tese - Faculdade de
Odontologia de Bauru da Universidade de Sao
Paulo, 1976.

Huddart AG, Bodenham RS. The evaluation of arch
form and occlusion in unilateral cleft palate sub-
jects. Cleft Palate ] 1972;9:194-209.

Mazaheri M, Harding RL, Nanda S. The effects of
surgery on maxillary growth and cleft width. Plast
Reconstr Surg 1967;40):22-30.

MazzottiniR. Analise dlas dimensoes doarcodentario
superior em portadores de fenda transforame
incisivo unilateral. Banru:Tese-Faculdade de
Odontologia de Bauru da Universidade de Sao
Paulo, 1979.

Pruzansky S. Factors c.etermining arch formin clefts
of the lip and palate. Am J Orthod 1955;41:827-51.
Pruzansky S, Aduss H. Arch form and the decidu-
ous occlusion in complete unilateral clefts. Cleft
Palate ] 1964;1:411-8.

Wada T, Miyazaki T. Growth and changes in max-
illary arch form in complete unilateral cleft lip and
palate children. Cleft Palate ] 1975;12:115-30.

Vol. 62 No. 4 1992

12.

13.

15.

17.

18.

19.

Athanasiou AE, MazaheriM, Zarrinnia K. Frequency
of crossbite in surgically treated cleft lip and/or
palate children. ] Pedod 1986;10:340-51.

Costa B. Prevalencia de mordida cruzada em
pacientes portadores de fissura transforame incisivo
unilateral. Bauru:Monografia - Sociedade de
Promocao Social do Fissurado Labio-Palata/Hos-
pital de Pesquisa e Reabilitacao de Lesoes Labio-
Palatais da Universidade de Sao Paulo, 1987.

. Lapa F de S. Aparelho ortopedico maxilar passivo

no tratamento da fissura labio-palatina unilateral
(avaliacao pela moldagem). Sao Paulo:Tese -
Faculdade de Medicina da Universidade de Sao
Paulo, 1970.

Norden E, Linder-Aronson S, Stenberg T. The
deciduos dentition after only primary surgical op-
erations for clefts of the lip, jaw, and palate. Am ]
Orthod 1973;63:229-36.

Bishara SE, Krause CJ, Olin WH, Weston D, Van
Ness ], Felling C. Facial and dental relationships of
individuals with unoperated clefts of thelipand/or
palate. Cleft Palate ] 1976,13:238-52.

McCance AM, Roberts-Harry D, Sherriff M, Mars
M, Houston WJB. A study model analysis of adult
unoperated Sri Lankans with unilateral cleftlipand
palate. Cleft Palate ] 1990;27:146-54.

Mars M, Houston WJB. A preliminary study of facial
growthand morphology in unoperated male unilat-
eral cleftlipand palate subjects over 13 years of age.
Cleft Palate ] 1990;27:7-10.

Taniguchi SM. Padrao cranio facial de adultos
portadores de fissura transforame incisivo unilat-
eral, nao operados. Bauru:Monografia - Sociedade
de Promocao Social do Fissurado Labio-Palatal/
Hospital de Pesquisa e Reabilitacao de Lesoes Labio-
Palatais da Universida de Sao Paulo, 1990.



