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Abstract : Since 1992, we have been designing the palatal plate for cleft palate neonates by the
application of thermoplastics as pre-surgical treatment since 1992.

110 neonatal patients with cleft palate have been treated with this procedure. The average
duration for using the plate was the age of from 1.5 months to 12.5 months. Feeding changed from
the usage of particular nipple or tube feeding, to normal feeding in all cases, except those with
severe systemic disorder. The weaning period was also normal. The cleft-width of the alveolar arch
and hard palate decreased significantly. This was caused by the growth of the frontal points and
the palatal process of segments, not by the mechanical constriction, itself.

The total time for making each plate was 60 minutes or less. This included taking the impression
and setting time. A new plate is made every 2 months to allow for growth of the alveolar arch and
hard palate. Our design is an improvement because the plate is water-resistant, thinner, and
semi-transparent, It consists of only one layer of material. There is no need for grinding the growth
guide.

We conclude that our pre-surgical treatment improved significantly the condition of cleft palate
neonates.

Keywords : palatal plate, infant with cleft lip and palate, thermoplastics, pre-surgical treatment
for cleft lip and palate

. neonates by the application of
Introduction

thermoplastics as pre-surgical treatment

Many researches which were related to
the palatal plate treatment whether passive
plate or active plate for the infant with cleft
palate had been reported’ ™. We have been
designing the palatal plate for cleft palate

since 1992. Clinical results are adequate
morphologically and functionally, as the
improvement of cleft width, dental arches,
hard palate, and feeding conditions. Here, we
report our method and would like to discuss
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the problems of early treatments for cleft
palate neonates to improve the management

system.
Subjects, Materials and Methods

Table 1 indicates the neonatal patients
with cleft palates were applied in this
method  with  the
thermoplastics is shown in Figures 1 and 2.

procedure. Our

We used three kinds of materials with the
“Biostar ®”

(Scheu-Dental, Germany) ; “Durasoft®”

thermo-pressing  machine
(Scheu-Dental, Germany), “Essix®” (Rain
Tree Essix Inc., US), and “Coping material ®”
(Tru-Tain Inc., US). Those were all effective
on the improvement of cleft width, dental
arches, hard palate, and feeding conditions.
We recommended “Coping material®” for
its strength, water resistance, and adequate
thickness.

The relief area of the cleft portion was
filled with the sticky paste material “Fine
solder®” (ASO International, Japan) for
soldering fixation in usual usage. It did not
melt at the high temperature, did not flow
away in the high pressure and it was easy to
handle and to remove. “Biostar®”s working
temperature/pressure were 220°C/4.0-5.4 bar,
when “Coping material®” was employed.

The total elapsed time for making each
plate was within 60 minutes or less. This
included taking an impression and setting.

A new plate is made every two months to
allow for growth of the alveolar arch and
hard palate.

The average duration of the plate was
from 1.5 to 12,5 months old. The treatment
began at the first examination and finished
at the palatoplasty. The plate was removed
just before the cheiloplasty and set again
half a day to one day afterwards.

Table 1. The number of subject in this

procedure
type n
UCLP 73
BCLP 34
cC P 3
total 110

UCLP : Unilateral Cleft Lip and Palate
BCLP : Bilateral Cleft Lip and Palate
C P :Cleft Palate (hard and soft palate)
The patients carers were informed that
the plate should always be set, except at
times of cleaning (the mouth, nasal cavity,
and plate itself). The plate should only be

removed under exceptional circumstances.
Results

Table 2 indicates number of subjects
with the degree of improvement of arch
form and hard plate. The cleft-width of the
alveolar arch and hard palate decreased.

In case of bilateral cleft lip and palate
(BCLP), the protruding premaxilla were
retracted with adhesive plaster, or the
retraction band with head gear and elastics
(shown as Figure 3).

Table 3 shows the degree of the
improvement on feeding function. 34% of
subjects had been inserted the feeding tube,
and all was able to desist in its usage except
14 cases with severe systemic diseases.

The weaning period varied in most of the
patients, according to their ability to eat
with the plate.

Table 4 indicates the number of cases
with growth problems. Cleft palate cases
(CP) include two Pierre-Robin syndrome
cases and one chromosome anomaly (18q-),

and all indicated retrograde mandible.
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Fig. 1. The procedure of making the palatal plate in our method
A : Taking impression by alginates with special tray, B : “Fine solder®”, C : Relief of the cleft
portion with “Fine solder®” on the working model, D : “Biostar ®” the thermo-pressing machine,
E : “Coping material®” the thermoplastic material, F : Pressed “Coping material ®" on the
working model, G : Cutting and trimming, H : Completed palatal plate (occlusal aspect)
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Table 2. Percentage of Morphological Improvement

type + <+ 1 =
UCLP 6 (8.2) 49 (67.1) 18 (24.7)
BCLP 2(5.9 24 (70.6)

8 (23.5)

++ :apexes of dental arches attached, and/or
both hard palate processes approach each
other.

:arches closed significantly, and/or the
better growth of hard palate processes are
observed.

t :the growth of arches and hard palate
processes are observed insufficiently

Fig. 2. Morphological improvement of the UCLP
neonate by the palatal plate
A : UCLP neonate patient five hours after
birth, B : Same patient’s palatal aspect
and nasal cavity C : Setting the palatal
plate (same patient), D : A week after
setting (same patient), E : Same patient’s
palatal aspect just before palatoplasty

Table 3. Percentage of Functional Improvement

type + 4 + 5

UCLP 7(9.6) 61(83.6) 5( 6.8
BCLP 2(5.9 26 (76.5) 6 ( 17.6)
C P 0 0 3(100.0)

++ :cesation of tube use and the particular
nipple for cleft babies, feeding quantity
increased rapidly.

+ :feeding quantity increased normally as
using normal nipple.

+ :feeding quantity increased minutely or
continued to use tube and/or particular
nipple.
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Table 4. The number

of cases with growth

problems
type n (%)
UCLP 12 ( 16.4)
BCLP 2( 5.9
CcC P 3(100.0)

Fig. 3. Morphological improvement of the BCLP

neonate by the palatal plate

A : BCLP case just before cheiloplasty, B :
BCLP case just before palatoplasty, C :
Head gear and retraction band for
protruding premaxilla

Discussion

The decrease of the cleft width was caused
by the growth of the frontal portions of the
dental arches and the processes of the hard
plates, not by the mechanical constriction.
Ideal results should be caused by functional
biomechanics : the pressure of the tongue
into cleft is removed, the direction of growth
is led by the plate and the muscles around
the mouth are controlled by the normal
feeding action'™"",

The feeding tube and/or the successive
use of the special nipple depresses the initial
reflexes of the feeding action, since we
regard that series of reflexes forming
feeding as something similar to the
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completion of mastication. Using a special
nipple, the milk comes too easily with only
slight motion of the cheek and/or tongue.
Moss’ “Functional matrix theory” teaches
us that the oral function makes the
masticating organ grow. From these points
of view we make efforts to remove the
feeding tube gradually (within a month), to
change from the special nipple to a normal
one, or to feed from the mother’s breast
directly. Furthermore, from the
psychological view, breast feeding is the
best way. However unhappily only 3.0-5.0%
of the patients could achieve breast feeding,
because the mothers did not try it soon after
the birth of their child and had no idea that
such a child can be breast fed.

This process should be attained gradually,
especially on the patients with particular
reasons premature birth, multiple (or
chromosomal) anomaly, etc. Some patients
have a very weak ability for feeding. It is
absolutely necessary for them to feed with
the tube or the special nipple. And we must
activate the initial reflex of spontaneous
sucking movement is activated by touching
around the mouth.

Not only the palatal plate, but also the
adhesive plaster should be employed to

achieve continuity of the orbicular muscle

of the upper lip (adhesive plaster : “Micropore ®”

(3M, US) should be recommended for the
skin). After observing that the volume and
the pace of feeding has improved, the nipple
was changed from the special one to the
normal one. We set the criterion of minimum
feeding volume/pace as 80 ml/30 min
regularly in one feeding (with any nipple).
We recommend “Bean stalk®” (Pigeon,
Japan) the particular nipple designed for the

guiding of mastication.

Between the first cheiloplasty and the
palatoplasty, the difficulty of using palatal
plate increases for the finger sucking habit,
tongue thrusting, and the eruption of
deciduous teeth.

The handicap of difficulties of feeding will
cause the successive failure of oral function :
mastication and speech. And it is more
important to let them understand some
basic conditions for further treatment in the
future : (1)foods, (2)bad habits, (3)oral
hygiene, (4)speech disorder, (5)related
diseases.

The following cases were regarded as
complicated : 1) wide cleft or mesio-distal
gap of both arches, in Unilateral cleft lip and
palate, 2) protruding maxilla with narrow
width of bilateral dental arches or the
discrepancy of size between premaxilla and
the frontal cleft width, 3) deviated
premaxilla.

Our appliances for such cases are
indicated as Figure 4 to 5. We employed the
set up plate or the reduction plate with a
screw for the wide cleft case. Therefore, the
bilateral case is more difficult than the
unilateral case, and requires both orthopedic
and mechanical forces. We placed a
retrdction band which covered the most of
premaxilla.

In the case of alveolar with complete/
incomplete lip cleft, it becomes more
difficult to improve the overlap of the
alveolar processes. We use two methods : the
first is the expansion plate with a screw
which pushes the lesser segment laterally to
the buccal side, and the second is the plate
with the buccal space for the lateral shift of
the lesser segment.

Two cases of a risk of suffocation with the
plate were encountered in a decade. These



The Palatal Plate by Thermoplastics 269

) the reduction plate
with a screw

Fig. 4. Practical ways for the wide cleft cases

QR

the set up plate

the expansion plate
with a screw

Fig. 5. Design for the deviated premaxilla and narrow arches
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were caused by the patient’s finger sucking
and the careless feeding by a parent. Both
cases were discovered soon after the
accidents occurred and treated by nurses
and emergency rescue staff immediately.

Conclusion

This plate is different from Hotz's
plate™®’, but the basic idea is the same. Qur
method is simpler, less skill intensive and
more economical. When we employ “Coping
material” with “Biostar”, the differences are
as follows ; water resistancy, easy to clean,
thinner (0.4mm overall), semi-transparent,
only one layer, no need for grinding the
guide and having shorter soft palate portion.

This method is effective on UCLP, BCLP,
and CP cases. Most of the cases were
improved morphologically and functionally.
On the cases with severe systemic diseases
and growth problems, the same method was
less effective. This was not a reflection on, or
failure of the plate itself.

We conclude that our pre-surgical
treatment improved the conditions of cleft
palate neonates sufficiently.

The summary of this paper was presented
at the 23rd meeting of the Japanese Cleft
Palate Association, Izumisano (Osaka), July,
1999, and the first meeting of World Cleft
Congress, Zurich (Switzerland), July, 2000.

References

1) Takano, N, Yoshioka, H., Takano, E. and
Ohnuki, Z. : A Study on the Development in
Sucking Behavior of Cleft Lip and Palate In-
fants with Hotz’s Resin Plate. J. Jpn. Cleft Palate
Assoc. 14 : 366380, 1989. (in Japanese with Eng-
lish abstract)

2) Takano, E. : A Study on the Improvement of
Feeding Difficulties in Cleft Lip and Palate In-
fants with Hotz’s Resin Plate. J. Jpn. Cleft Palate

Assoc. 12 : 117-141, 1987. (in Japanese with Eng-
lish abstract)

3) Kurita, K., Komaki, K., Ikeda, N., Nabetani, H.,
Kondo, S., Sugimoto, S., Zinno, Y., Kusaka, M.,
Kawai, T., Kitayama, S., Hotta, F., Oriya, S., and
Yamada, Y. : Early Treatment for Cleft Lip and
Palate with Hotz Type Orthopedic Plate. L
Wearing Period and Effect on Feeding. J. Jpn.
Cleft Palate Assoc.. 12 : 4049, 1987. (in Japanese
with English abstract)

4) McNeil, C. K. : Congenital oral deformities.
Brit. Dent. J. 101 : 191-196, 1956.

5) Subtelny, J. D.: Orthodontic treatment of cleft
lip and palate, birth to adulthood. Angle Orthod.
36 : 273-292, 1966.

6) Shiere, F. R. and Fisher, ]J. H. : Neonatal ortho-
pedic correction for cleft lip and palate patients.
Cleft Palate J. 1 : 17-24, 1964.

7) Hotz, M. M., and Gnoinski, W.: Comprehensive
care of cleft lip and palate children at Ziirich
University : A prelimnary report. Am. J. Orthod.
70 : 481-504, 1976.

8) Hotz, M. M. : Orofacial development under
adverse conditions. Eur. J. Orthod. 5 : 91-103,
1983.

9) Kurita, K., Komaki, K., Ikeda, N., Nabetani, H.,
Kondo, S., Sugimoto, S., Zinno, Y., Kusaka, M.,
Kawali, T., Kitayama, S., Hotta, F., Oriya, S., and
Yamada, Y. : Early Treatment for Cleft Lip and
Palate with Hotz Type Orthopedic Plate. II.
Early Effect on Maxillary Growth. J. Jpn.Cleft
Palate Assoc. 12 : 50-61, 1987. (in Japanese with
English abstract)

10) Kohara, H., Kogo, M., Hamaguchi, H., Yasui, Y.,
Iida, S., Koizumi, H., Matsuya, T., Tachimura, T,
and Wada, T.: A Study of Preoperative Manage-
ment of Primary Palatoplasty Using Hotz Type
Plate. J. Jpn.Cleft Palate Assoc. 16 : 190-195, 1991.
(in Japanese with English abstract)

11) Kurita, K., Komaki, K., Ikeda, N., Nabetani, H.,
Kondo, S., Sugimoto, S., Zinno, Y., Kusaka, M.,
Kawai, T., Kitayama, S., Hotta, F., Oriya, S., and
Yamada, Y. : Early Treatment for Cleft Lip and
Palate with Hotz Type Orthopedic Plate. IIL
Early Effect on Pierre-Robin Syndrome. Jpn. J.
Oral. Maxillofac.Surg. 34 : 293-301, 1988. (in Japa-
nese with English abstract)

12) Mukai, Y., Kimura, Y., Sato, F., Mukai, K,
Sugimoto, A. Komaki, K., Ike, M. Ozawa, Y.,
Jinde, T, Kurita, K., and Kawai, T.: Early Treat-
ment for Cleft Lip and Palate with Hotz Type
Orthopedic Plate. IV. Situation after Applica-
tion. J. Jpn. Cleft Palate Assoc. 24 : 102-108, 1999.
(in Japanese with English abstract)

13) Mukai, Y., Kurita, K., Komaki, K., and Kawali,
T. : Early Treatment for Cleft Lip and Palate



The Palatal Plate by Thermoplastics 271

with Hotz Type Orthopedic Plate. V. Effects of
the Plate on Maxillary Growth in Isolated Cleft
Palate. J. Jpn.Cleft Palate Assoc. 24 :109-117, 1999.
(in Japanese with English abstract)

14) Eto, K, Kubota, K., Nakamura, Y., Baba, K.,
and Yoshida, H. : Kyuutetsu kodo kara soshaku
kodo heno iko (Transition from Sucking to Mas-
tication). Dental Outlook 59(3), Ishiyaku shu-
ppan Co., Tokyo, pp559-566, 1982. (in Japanese)

15) Mukai, M. : Seijou sessyoku kino no hattatsu
(Development of Normal Feeding Function),
Kaneko Y. ed: Taberu kino no syogai (Disability
of Feeding Function), Ishivaku shuppan Co,
Tokyo, pp 929, 1992. (in Japanese)

16) Niki, T., and Kaneko, T. : Honyu undo no
hattatsu (Development of Sucking). Shusannki-
igaku (Perinatal Medicine) 10, Tokyo-igakusya
Co., Tokyo, pp498-494, 1980. (in Japanese)

17) Nishimura, T.: Honyu oyobi tyoryoku shogai
(Disability of Feeding and Auditory Sensation).
Miyazaki T. ed : Kogairetsu, sono kiso to rinsho
(Cleft Palate, Its Basic Science and Clinic), Ishi-
yvaku shuppan Co., Tokyo, ppl80-186, 1992. (in

Japanese)

18) Kaneko, T.: Nyuji no honyu kodo - seijo to ijo
(Sucking Behavior of Infants - Normal and Ab-
normal). Shoni-naika (Pediatric Medicine) 20,
Tokyo-igakusya Co., Tokyo, pp19-38, 1988. (in
Japanese)

19) Kubota, K. : Kyuutetsu kodo kara soshaku
kodo heno iko -Zadankai wo hajimeruni atatte-
(Transition from Sucking to Mastication. -
Introduction to the Roundtable). Dental Outlook
59( 3), Ishiyaku shuppan Co., Tokyo, : 557-558,
1982. (in Japanese)

20) Kubota, K., Narita, N., Okubo, K., Kawamoto,
T., and Odagiri, N. : Kyutetsu kara sosyaku heno
kodo tenkan wo megutte (On Transition of Be-
havior from Sucking to Mastication). Kubota, K.
ed: Sosyaku shisutemu no keisei to tekiou (For-
mation and Application of Masticatory System).
Fujinsha Co., Tokyo, pp39-52, 1988. (in Japanese)

21) Moss, M. L., and Salentjin, L. : The Primary
Role of Functional Matrices in Facial Growth.
Am. J. Orthod. 55 : 566-577, 1969.



272 Yoshiaki KiNno, Minoru Y acl, Yukio SEINo, Hiroyuki MIURA

BT 7 L — b 2 Wi OFKROHE

¥ &R K K BF EH W OET
EFERBAFE RS E ¥R
(EfE: = D
(Zf+ 1 20005£10H 6 B
(ZH @ 20000F11A13HD)

P8 e 3192500k BEOZRE2ETAAROTHMATMNE & L TonBERICBT S 7 5
ForEERALTE,

110A DA BREIAEF T 23R C O EBEIGS Wi, NERMSHOFSMHRIIRERISHAH S
HRI2OMHETTH -7, BHE, EELNLSEEBRAETIEA%BE, VKo OBERAOHKLL
EPRBEREOER» SEFEONEHEMNOBITINE LA E OER THREN » 2o £ -HALGIERT
B o1z WEHBRZUR S OFMORBRIEECHED L, COMRIHBICHE L /- R0k s OFE
HORKBFEHEICL 2 60T, BENSIHMBICLEbD0TREV, DESDODOEKREIESDICHH BB
HRPSEEFT TEDTHELATH %, 2»A—BoHETHEREOZEOREF IS bETHL
WOERMBIES L,

BA2OHEEHRO DK L CTEETH D, BB L, BFENTH 5, $HOBFKRBED
BWE LT, RkiEnis <, #<, EBRUT, —BLITHY, REFEOLDOHIGEARET, KOS
ANDIEEZRAINE W,

Pt&hFrcoFRfmiAEOFEIEROEN2ETARORELZ T CRETE24DTH S &
WH kR AR,

F—0— K OFERK BROERIL, BEBWS 5 25 7, FREILE



