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Abstract

The purpose of this study was to analyze the effect! of hotz| plate appliance to maxillary arch
development jof complete unilateral cleft lip and palate patient. The subjects were divided into two groups.”
The first group consisted of 6 patients, ‘aged under two years with hotz appliance, recruited from Hasan
Sadikin/Hospital Bandung;. and the second group, as conirol group, consisted of 6. patients, aged under two
years, without'hotz appliance, recruited from Haji Hospital Makassar. Tt was'showed that in group with hotz
plate appliance, no difference found on the size of anterior maxillary drch and minormaxillary arch. On the

other hand, in the contrel group, minor’ maxillary arch was longer than mayor, maxillary arch.

It was

concludedithat hotz piate appliances affected the palatal development of patient with compiete unilateral cleft
lip and palate. Indonesiandournal of Dentistry 2006. Edisi Ktsus. KPPIKG XIV:412-415
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Introduction

Manifestation of cleft lip and palate of newbom
exhibits a difference face.-morphology ,pattem
compared with those without cieft'lip and palate.
This congenital defect cause face agsymmeiry and
deviation of‘growth pattern_from face structure.! A
characteristic of complete, unilateral cleft-lipand
palate of patients is a separation of lip, alveolar, and
palate structure o two portions’” The jportion with
defect is known as side of eleft and |other portion
known as side without cleft.” Side without cleft is
characterized with more shifting of major maxillary
arch away from cleft together with shifting of nose
and nasal septum. This shifting caused minimal bone
support to persist muscle attraction, and attached of
lip muscle at the wrong place is on nose bases .

There are so many techniques and methods of
application hotz plate appliances that developed
since 1960 untill now, combined with bone graft.
Some investigators disagree with application of this

appliance, but another investigator gives a support of
successfully treatment with hotz plate appliance.’

They, who werescontrary with application of
this stated that effects of surgical lip improve can
cause modeling.action of maxillary arch naturalty,
match|and close.each other. They stated that major
and. minor'maxillary-arch can move and close each
other without hotz plate appliance.**

These contradictions can solve with research
on.centre treatment of cleft lip and palate patient.
According to the problem, this study investigates the
effect of hotz plate appliances to maxillary arch
development babies with clecft lip and palate.

Objectives

To analyze major and minor maxillary arch
length of complete unilateral cleft lip and palate of
patients, who use hotz plate appliance, compared
with them without using the appliance. Another
purpose of this study was first, to analyze the
anterior minor maxillary arch length of complete
unilateral cleft lip and palate patient which apply



hotz plate appliance compared with them without
that appliance. Secondly, was to analyze minor
maxillary arch length and major maxillary arch
length of complete unilatera! cleft lip and palate of
patient, who apply hotz plate appliance compared
with them without that appliance. Lastly, to analyze
minor maxillary arch length and major maxillary
arch length without applying hotz plate appliance.

Materials and Method

Materials

1. Hydrophilic  vinyl
material (Exaflex)

2. Individual custom tray for children

3. Measurement appliance is Mitdtoyo ~Caliper’s
from Japan with 0,02 mm of level of accuracy .°

polysiloxane impression

Methods

Maxillary  studies were. performed.. with
certained point of fandmark as a reference point to
analyze maxilla. Method.of measurement is based
on Otto kriens method’s.®
Maxillary reference point model.
A-C: Anterior Region.Major Arch.-Length
Major maxillary arch length linear.is placed on.cleft
side, measureéd from canines’ cusp in the major
maxillary arch to'interdefitally central ingiser.
A-C’: Anterior Region Minor Arch length
Minor maxillary arch length linear place fon cleft
side, measured from c¢anine” cusp in miper arch to
interdentally ‘centraliincisor.
§-8': Anteriorwide
Anterior cleft Jlength Jinear, measured ‘from tip of
major alveolar arch and'tip of minor alveolaiarch.
c-C’
Canine point on canine caisp, if there is"no canine,
we can use frenulum labialis lateral andiop of ridge
alveolar of intersection point.
TT
Point of tuberosity or point of interseetion Jof
maxillary and top of ridge alveolarposterion
Working cast was taken from jaw casting’ of
complete unilateral cleft lip and palate patient ‘in
surgical room, immediately before performing palate
coverage surgical. Impression material that use to
working cast from those patients is an hydrophilic
vinyl polysiloxane impression material ( Exaflex )
with high accuracy, ideally flow rate and viscosities
and hard quickly. The result of the impression was
cast with hard gypsum as a working cast.
Measurement of linear length was performed once
using Mitutoyo Caliper’s Japan with 0,02 level of
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accuracy. The measurement of working cast is
pointed to major and minor maxillary arch length
stake at reference point from pentagonal feature, A
as a point of top. C-C’ as a roof of building and T-T
as bases of building. AC linear length measurement
represents  anterior portion major segment and
minor measurement is AC” measure (¢left side) that
AS, 88" and S§°C’. According normal jaw study
mode! that have pentagonal building and TT’ as a
base of building. For easier, anterior portion {(non
cleft side) is called non cleft AC and portion anterior
minor arch (cleft side) is called cleft AC.®

Result

Mean value of major maxillary arch length of
application hatz plate appliance, showed in Table 1.
Statistical result indicated. that there is no
significantly differences;/ (p<0.05) between major
maxillary sarch length’ patient powith hotz plate
appliance and major maxitlary arch length patient
without an appliance.

Meansvalue-ef minot’ maxillary aich length of
application hotz plate appliance, showed in Table 2.
Statistical result indicated that there is significantly
difference (p<0.05) betweén tinor maxillary arch
length’ of applicationwhotz plate  appliance and
witheut application an appliance.

Mean value of minor maxillary arch length and
major maXillary arch length of application hotz plate
appliance ', 'showed in Table 3. Stafistical result
indicated that there is no significantly difference
(p<0.05) between mincr maxitlary arch length and
major maxillary arch length ‘application hotz plate
appliance.

Mean value miner. maxiilary arch Jength and
major. maxitlary arch length,” showed in Table 4.
Statistical result indicated that there is significantly
differencens(p<0.05) between length of minor
maxitlaryrarch and length of major maxillary arch
without.application hotz plate appliance.-

Disenssion

Description of anterior maxillary arch length
form by the measurement of major and minor
maxillary arch length to the patients with and
without hotz plate appliance, is the one way to see
the effect of the use hotz plate appliance to the cleft
lip and palate patients. Some studies related to hotz
plate appliance, are two dimensional measurement
of a maxillary cast model’, and linear curve



measurement by the trigonometric measprement
technigue, which measure a palate surface angle and
maxillary arch length radius circle.”

The most valid measurement is the three
dimensional technique, which was developed to
analyze maxillary palate and arch length

configuration to the cleft lip and palate patients.
Three dimensional analyze is used with longitudinal
manner with a serial cast model of the cleft lip and
palate patients with age range from 3,6 month and
the next ege. These expected describe a palate
development more accurately including a palate
configuration of cleft lip and palate patients with
hotz plate appliance . The effectiveness of the use
hotz plate appliance by winters , besidesto see the
major and minor maxillary arch length, it is used to
see the presence of cross bite and the direct of
incicivus lateral development.

The result;.showed that there is a difference /of
minor arch length between patients with and without
an appliance . Compared with the patients using hotz
plate appliance , the minor maxillary arch length of
without hotz ~ plate appliance is . significantly
difference whichvminor maxillary arch'length of the
patients with an appliances (15,252'%.1,614 mm).

The minor maxillary arch length of the cleft
lip and palate patients without hotz plate appliance
has a different size with major maxillary arch length
(19,010 + 3,605 mm).

An observation to minor maxillary arch shewn
position, arch curvature, and cleft distance fo the
major  maxillary arch, caused a  significant
differencesthat minor maxillary grch/ length 'was
more length than major maxillary arch length.

The measurement of “major maxillary arch
lengthin this study, both to“the patient with or
without hotz plate appiiance , shown that there was
no significantly.differences. Major maxiilary arch of
the cleft lip and palate ‘patients, was a past of
maxillary’ structural that had nérabnormality or had
no cleft. Thus, major maxillary arch represented
maxiltary structural that had  no . developmental
abnormalities. [n fact that stady measurement result
was there no differences of .major maxillary arch
length size between the patients with or without an
appliance. This was according to Honda “and
Mishima studies, that used anterior maxillary arch
length size to the age group when the cleft palate
reconstruction was taken place. In fact, this study
was no differences of palatal anteroposterior size,
both in patients with or without hotz plate
appliance,’>"!
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This study was compared the cleft lip and palate
patient with and without hotz plate appliance , and
found that there was a significant differences of the
length of minor maxillary arch for both group. The
length if minor maxillary arch without hotz plate
appliance (19,010 + 3,605 mm) was different with
the length of minor maxillary arch with hotz plate
appliance (15,252 % 1,614 mm).

The patients with hotz plate appliance, had no
difference between minor maxillary arch and major
maxillary arch, because of an appliance influenced
the minor maxillary arch slided and approached the
major maxitlary arch, thus it had been repositioned
and matched, symmetry and had a some length.

Mishima studied the effectiveness of Hotz plate
in children with cleft lip and palate until they had a
labioplasty surgery. His study was compare with
clefi lip and palate without Hotz plate as a control,

The resalt showed that the patients with Hotz
platg leaded to prevent a maxillary segmental slide:
to lateral, against to the attractive force of orbicularis
oris  muscles. Without, Hotz plate, maxiflary
segmental slide to laterally and anteriorly. This was
according to Mishima , between Hotz plate group
and without Hotz plate group in the 18 month group,
with cleft size of minor maxillary arch and major
maxillary arch of Hotz plate user, more smatler than
patient witheut Hotz. In the principle, that using of
Hatz plate leaded to_prevent a maxillary segmental
slides to laterally, against the attractive force if
erbicularis oris“muscle and able to narrowing the
size of cleft."

Hotz plate hassa significant role to prevent the
segment slide laterally and coilapse caused by the
force of orbicularis. oris ‘muscle after labioplasty,
The cleft lip and palate patient with this devices
leaded fo'prevent the maxitlary segment collapse to
medially cansed of thesforce of lip muscle and that
influence. Still remains until the age of 4 year
Huddart siudied the patients with cleft lip and plate
withhvhotz plate appliance before surgery, This
devices act as feeding aid decrease the size of the
cleftowide and- creates the lip muscles more relax
especially ‘when the cleft lip reconstruction was
taken place. Although Ross was not agreed with this
statement, but he considered that hotz plate
appliance that used to baby was not show the
longitudinal effect to face development.®> It shown
that major maxillary arch and minor getting closed.
The use of hotz plate to the infants with cleft lip and
palate is combined with external efastic strapping.
The use of a wire as anchorage to extra oral and



adjacent to the infants cheek, prevent that devices
swallow.

In the longitudinal study of the patients with
cleft lip and palate at one side, found that
developmental potential was more faster in minor
arch than the major arch to the two year first birth,
the development was faster in minor maxillary arch.’
Pruzansky saw that the phenomenon of development
growth of palate both in hard and soft tissues had a
developmental level that more faster and had ability
to achieve the developmental process after the
reconstruction.?

Although there was an interval time and he
delayed of developmental process. After surgery,the
development will delay. The delayed maxillary
growth was temporer after the surgery, bt will
accelerated to achieve a normal arch,

Conclusion

From this = research . we  concluded that
application of hotz plate appliance,  before surgery
had an effect to the anterior minor maxillary arch
symmetry,/ Whereas on the patients ‘without an
appliance|, antcrior minor maxillary arch “was| not
symmetrical andreoliapsed.into the anterolateral and
anteromedial direction.

Table 1. Major maxiilary arch length/patient with hotz
plate appliance and patient without an appliance

Mean £ Standard deviation

Variable {mm) Significance
With hotz Without {p<0.05)
plate appliance
Major 16,293 £ 16.776 + 0,313
Maxillary 1.847¢ 0,739
Arch

Note : Tegun = 10245 Tige— 1,70; Non'significance

Table 2. Minor maxillary arch-length of application hotz
plate appliance and without application an

appliance .
Mean + Standard deviation
Variable (mm} Significance
With hotz Without {(p<0.03)
plate appliance

Minor 15.252 = 19.010 + 0.0007
Maxillary 1.614 3.605

Arch
Note: Teoum=4.037; Tame=  1.70; **x  More
significance

Table 3. Minor maxillary arch length and major maxillary
arch length of application hotz plate appliance.

Mean + Standard deviaticn

Subject (mm) Significance
Major Minor {p<0.05)
maxillary maxillary
arch arch
Aplication  16.293 15252+ 0,078
hotz plate 1.848 1.614
appliance

Note: Teoum= 1.872, Tep= 1.74; *** Non significant

Table 4. Minor maxillary arch length and major maxillary

arch length without application hotz plate
appliance.
Mean + Standard deviation
Subject {mm} Significance
Major Minor {(p<0.0%)
maxillary maxillary
arch arch
Without 16.776 19010 = 0026
Application 0.759 3.605
hotz plate
Appliance

Note: Toomm= 0442, Tppe= 1.74: ¥** Significant
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