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Analysis of alveolar molding effects in infants with
bilateral cleft lip and palate when treated with
pre-surgical naso-alveolar molding appliance

Dong-Seok Nahm", Won-Sik Yang?, Seung-Hak Baek®, Sukwha Kim*

The goals of this study were 1) to present pre-surgical naso-alveolar molding (PNAM) appliance for bilateral cleft
lip and palate treatment and 2) to evaluate the effects of the PNAM appliance on the alveolar molding of the

premaxilla and the lateral segments.

Subjects consisted of 8 bilateral cleft lip and palate infants ( 7 males and 1 female, mean age at first visit = 61.6
days after birth) who were treated with PNAM appliances in Department of Orthodontics, Seoul National University

Dental Hospital.

Average alveolar cleft gap between the premaxilla and the lateral segment was 809 £503 mm and average
duration of alveolar molding treatment was 88 * 3.1 weeks.

These patients’ models were obtained at initial visit (T0) and after alveolar molding (T1). 20 linear and 14 angular
variables were measured by using photometry and digital caliper. All statistical analyses were performed by Microsoft
Excel 97 program. Paired t-test was used to discriminate the effect of alveolar molding by PNAM appliance.

1. Closure of the alveolar cleft gap in bilateral cleft cases by molding therapy was completed successfully.
2. Alveolar molding inhibited outward growth of lateral segments and produced inward bending of lateral segments.
3. By bending the anterior part of the vomer, the premaxilla could be rotated and moved posteriorly via alveolar

molding.

Conclusion : This appliance can be applied to bilateral cleft lip and palate infants with satisfactory results before

cheiloplasty.
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he protruding pre-maxilla and deficient
T columella have been the main obstacles to
achieving a satisfactory result in the bilateral

cleft 2467.101416-18
In the hilateral cleft the alar cartilages have failed
to extend up into the nasal tip and stretch the
columella. The prolabium lacks muscle tissue and is
attached to the end of the short columella. The alar
cartilages are positioned along the alar margins and
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Fig. 1. The bilateral cleft lip, and palate and nose.

A’ In the bilateral cleft the alar cartilages have failed to extend up into the nasal tip and stretch the
columella. The cartilages are positioned along the alar margins and are stretched over the cleft as

flaring alae.

B: Initial factal photo. Note the severely deficient columella, alar rim deformity, and everted pre-maxilla.

are stretched over the cleft as flaring alae. In the
complete bilateral cleft, the pre-maxilla is suspended
from the tip of the nasal septum and the lateral
alveolar segments remain behind (Fig. 1).

A variety of approaches have been utilized in
repositioning the everted pre-maxilla. In the
nineteenth century, an elastic bonnet was used to
retract the pre-maxilla. There were surgical setbacks
in the pre-maxilla at the time of the first operation.
And lip adhesion™ was introduced. Several kinds of
pre-surgical infant orthopedic (PSIO) appliances
were used#101218 Presently, we use pre-surgical
naso-alveolar molding (PNAM) appliances to retract
the protruding pre-maxilla. This appliance was
introduced by Grayson and Cutting of NYU Medical
Center.*®

For the creation of columella, traditional surgical
approaches usually split the excessive width of the
prolabial skin vertically to elongate the columella in
a planned second surgical procedure (skin paradigm).
Grayson and Cutting introduced the “cartilage
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paradigm” protocol rather than the “skin paradigm”.
This process resolves the columella problem in
bilateral cleft deformity via cartilage molding and
columella stretching rather than surgery.g'S) The goal
of this less invasive procedure is to minimize the
extent of scar tissue formation. Their expectation is
that the nasolabial complex will grow more normally
when free of the scar tissue that results from the
conventional surgical lengthening of the columella
thereby enhancing nasal and facial aesthetics.

The effects of the PNAM appliance on alveolar
molding in unilateral cleft lip and palate were
expressed in Baek, Yang, and Kim's “Presurgical
naso—-alveolar molding appliance in unilateral cleft lip
and palate” in the Korea. ]. Orthod. in vol 28(6) in
1998." Familiarity with this article is helpful in
understanding the PNAM appliance and treatment
concept.

This article will present the pre-surgical
naso-alveolar molding (PNAM) appliance for bilateral
cleft lip and palate treatment.
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Alveolar molding effects of pre-surgical naso-alveolar molding appliance

Fig. 2. PNAM appliance in patients with bilateral cleft lip and palate.

Al After alveolar molding .

B: Two nasal stents in place. The appliance is maintained against the palate by an elastic band and tape

applied to the prolabium and the cheek.

The goals of PNAM appliance therapy in the patient
with bilateral cleft lip and palate are (1) to align the
alveolar segments and achieve closure of the alveolar
gap, (2) to mold and reposition actively the nasal
cartilages toward the tip, and (3) to lengthen the
deficient columella.

The pre~surgical naso-alveolar molding (PNAM)
appliance for bilateral cleft lip and palate is composed
of the alveolar molding plate and two nasal stents
(Fig. 2).

The alveolar molding plate is made of a hard clear
acrylic orthodontic resin which covers the pre-
magxilla, the lateral segments, and the cleft palate. It
does not extend into the nasal cavity and soft palate
area. At weekly intervals, the authors commenced
with a gradual addition of soft pink acrylic resin and
selective removal of hard acrylic resin. The everted
pre-maxilla and lateral segments were gently molded
to grow into the desired shape and position in
conjunction with elastic bands affixed to the cheeks
or attached to a head cap (Fig. 2-A).

As the pre-maxilla and lateral segments gradually
approximate one another, the nasal stents which
resemble a swans neck are built from the labial
vestibular flange of the acrylic alveolar molding plate
and enter the nasal apertures (Fig. 2-B). The nasal
stents are gradually modified through gradual

addition of soft pink acrylic resin. These keep the alar
cartilages closed and advance the lateral alar
cartilages into the nasal tip while molding them to the
normal configuration in the immediate neonatal period
when the cartilages are still pliant enough for
permanent correction of the defonnity.n)

A horizontal prolabial band or tape depresses the
base of the columella at the nasolabial fold, providing
additional pressure on the columella tissue while the
nasal stents stretch the columellar skin.

If the clinician believes the patient needs more
columellar and prolabial tissue lengthening, a surgical
tape may be applied to the prolabium, pulled down,
and adhered to the inferior surface of the molding
plate. This downward pull of the tape, combined with
the pressure applied at the columellar base and the
upward force from the nasal stents, results in
stretching the columella and prolabial tissue.

Care must be taken not to over-retract maxillary
segments or an iatrogenic anterior cross—bite will be
introduced. If there is significant trauma at the
premaxillary-vomerine suture, the downward and
forward growth of the premaxilla will be severely
hindered.

After nasal and alveolar molding, the nasal
cartilages, columella, philtrum, and alveolar processes
were aligned to permit surgical restoration of normal
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Fig. 3. Pre-op. and post-op. photo
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A: Pre-op. photo. Elongation of the columella and repositioning of the pre-maxilla and lateral segments,
lip, and nose were achieved during pre-surgical treatment.
B: Post-op. photo. Good lip and nose repair. Pre-surgical naso-alveolar molding appliance helps optimal

surgical restoration of anatomy.

anatomic relationships (Fig. 3-A). The primary
lip—nose correction is performed (Fig. 3-B).

There is little written about pre-surgical infant
orthopedics of cleft lip and palate in Korea because
of measuring limitations and difficulties in gathering
infant cleft cases. This article evaluated the effects
of PNAM appliance on the alveolar molding of the
premaxilla and the lateral segments.

MATERIALS AND METHODS
1. Materials

The subjects were 8 bilateral cleft lip and palate
infants ( 7 males and 1 female ) who were treated
with PNAM appliances in the Department of Ortho-
dontics, Seoul National University Dental Hospital.

Ages at their initial visit ranged from 11 days to
168 days after birth (mean age : 61.6 days after birth).
Average alveolar cleft gap between the premaxilla
and lateral segments was 8091503 mm. Average
duration of alveolar molding treatment was 88+3.1
weeks. These patients’ models were obtained at their
initial visit (T0) and after successful alveolar molding
(TD (Fig. 4).
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To T1
Fig. 4. Patlents’ models obtained at initial visit (T0)
and after alveolar molding (T1)

2. Methods

The reference points and lines are summarized in
Table 1-2 and Fig. 56. 20 linear and 14 angular
variables were described in Table 3-4 and Fig. 7-8.
The data was derived by photometry and measured
by digital caliper (Mytutoyo, Tyoko, Japan).

The authors performed a preliminary statistic
study on the effects of PNAM in alveolar molding of
bilateral cleft lip and palate patients. All statistical
analyses were performed by Microsoft Excel 97
program. Paired t-test was used to describe the
alveolar molding effects of PNAM appliance in BCLP
between pre- and post-treatment (Table 5-8).
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Table 1. Reference points

PR : Postgingivale in the right segment. The most posterior point of the alveolar crest in the right segment.
PL  : Postgingivale in the left segment. The most posterior point of the alveolar crest in the left segment.
BR : Buccal frenum point of the alveolar crest in the right segment

BL ! Buccal frenum point of the alveolar crest in the left segment

: The most anterior point of the alveolar crest in the right segment.

ACL : The most anterior point of the alveolar crest in the left segment.

MR : The point farthest right of the alveolar crest in the pre-maxilla.

ML : The point farthest left of the alveolar crest in the pre-maxilla.

MA : The most anterior point of the alveolar area in the pre-maxilla.
MP
MM
'S
A\

© 0 N3O W
3
=

10. : The most posterior point of the alveolar area in the pre-maxilla.
11. : The middle point of the alveolar crest in the pre-maxilla.

12 : Bending point, The premaxillary-vomerine suture.

13. . The most posterior point of the vomer.

Table 2. Reference lines

1. PR - PL . Horizontal reference line

2. PR - BR . Describes configuration of the posterior part of the right segment.
3. BR - ACR . Describes configuration of the anterior part of the right segment.
4 PR - ACR . Describes configuration of the whole part of the right segment.
5 PL - BL . Describes configuration of the posterior part of the left segment.
6. BL - ACL . Describes configuration of the anterior part of the left segment.
7. PL - ACL . Describes configuration of the whole part of the left segment.

8 MR - ML * Describes horizontal configuration of the pre-maxilla .

9. MA - MP . Describes anteroposterior configuration of the pre-maxilla .

10. MP - VS . Describes bending configuration of the pre-maxilla to the vomer.
1. VS - VP . Describes configuration of the vomer .

12. VP Sagittal line : The perpendicular line to the PR-PL line. Crossed the VP.

Fig. 5. Reference points Fig. 6. Reference lines
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Table 3. Linear measurement variables

1. PR -PL : The distance between PR in the right segment and PL in the left segment

2. BR - BL : The distance between BR in the right segment and BL in the left segment

3. ACR - ACL : The distance between ACR in the right segment and ACL in the left segment

4 MR - ML : The horizontal dimension of the pre-maxilla.

5 MA - MP ! The anteroposterior dimension in the anterior part of the pre-maxilla.

6. MP ~ VS : The anteroposterior dimension in the posterior part of the pre-maxilla.

7. VS - VP * The anteroposterior dimension of the vomer.

8 MM - VS . The anteroposterior dimension of the pre-maxilla and the vomer.

9. PR - BR : The length of the posterior part of the right segment

10. BR - ACR : The length of the anterior part of the right segment

11. PL - BL . The length of the posterior part of the left segment

12. BL - ACL : The length of the anterior part of the left segment

13. ACR - PRPL : Longitudinal length of the right segment from PR-PL,

14. ACL - PRPL : Longitudinal length of the left segment from PR-PL.

15, trans. ACR - MR : The transverse distance between AC in the right segment and MR of the pre-maxilla.
16. A-P. ACR - MR : The anteroposterior distance between AC in the right segment and MR of the pre-maxilla.
17. dis. ACR - MR :The shortest distance between AC in the right segment and MR of the pre-maxilla.

18. trans. ACL - ML The transverse distance between AC in the left segment and ML of the pre-maxilla.

19. A-P. ACL - ML : The anteroposterior distance between AC in the left segment and ML of the pre-maxilla.
20. dis. ACL - ML : The shortest distance between AC in the left segment and ML of the pre-maxilla.

Fig. 8. Angular measurement variables

654



Vol. 29, No. 6, 1999. Korea. J. Orthod.

Alveolar molding effects of pre-surgical naso-alveolar molding appliance

Table 4. Angular measurement variables

1.

2.

10.

11.

(BR-PR)-(PR-PL)

(BL-PL)-(PR-PL)

. (ACR-PR)-(PR-FL)
. (ACL-PL)-(PR-PL)
. ACR-BR-PR
. ACL-BL-PL

. (BR-ACR)-(BL-ACL)

. (VS-VP) - VP Sagittal line

. (VS-VP) - (VS-MM)

(MA - MP) - VP Sagittal line

(MR - ML)-(PR - PL)

¢ The angle between BR-PR and PR-PL in the right segment

Configuration in the posterior part of the right segment

. The angle between BL-PL and PR-PL in the left segment

Configuration in the posterior part of the left segment

. The angle between ACR-PR and PR-PL in the right segment

Configuration of the whole part of the right segment

. The angle between ACL-PL and PR-PL in the left segment

Configuration of the whole part of the left segment

. The angle between ACR, BR, and PR in the right segment

Configuration in the anterior part of the right segment

: The angle between ACL, BL, and PL in the left segment

Configuration in the anterior part of the left segment

. The angle between BR ~ACR in the right segment and

BL -ACL in the left segment
Relationship of the right and the left segments

: The angle between VS-VP and VP Sagittal line

The side of bending of the vomer

. The angle between VS-VP and VS-MM

The side of bending of the pre-maxilla to the vomer

. Sagittal line : The angle between MA - MP and VP Sagittal line

It means side of bending of the pre-maxilla to the sagittal line

. The angle between MR - ML and PR - PL

The side of bending of the pre-maxilla to the vomer.
Positive means left bending and negative means right bending

12. (MR - VS)-(PR - PL)

: The angle between MR - VS and PR - PL

Amount of bending of the pre-maxilla to the vomer

13. (ML - VS)-(PR - PL)

: The angle between ML - VS and PR - PL

Amount of bending of the pre-maxilla to the vomer
14. (MR - VS)-(PR - PL)-(ML - VS)- : difference between the angle between

(PR - PL)

MR - VS and PR - PL and the angle between ML - VS and PR - PL .

Positive means left bending and negative means right bending

RESULTS

The authors performed t-tests to demonstrate that
differences of the hilateral linear and angular
variables’ values between right and left segment
existed (Table 5, 7). There were no statistically
significant differences in bilateral linear valuables
(AC-PRPL, PRL-BRL, BRL-ACRL, trans. ACRL-
MRL, A-P. ACRL-MRL, dis. ACRL.-MRL) (Table 5)
and in bilateral angular valuables (BP-PRPL, ACP-
PRPL, AC-B-P) (Table 7). Thus, the values of
bilateral linear and angular variables were summated.

Comparisons between pretreatment and post-

treatment in linear and angular variables’ values
were listed in Table 6 and Table 8.

In linear measurements there was a statistically
significant increase in PR-PL from TO to T1. But
there were no statistically significant differences in
BR-BL and ACR-ACL between T0 and T1 (Table 6).
Pre-maxilla width and length, pre-maxilla and vomer
length, and length of anterior, posterior, and the
whole part of the lateral segment did not show
statistically significant differences between TO and
T1 (Table 6). The amounts of alveolar cleft gap were
significantly reduced in the anteroposterior distance,
the transverse distance, and the shortest distance
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Table 5. Comparison of right and left segment in linear measurements

Right segment
(meantsd) sd)
21.68*t2.44 22151257
22941248 21.85+3.33
17121232 1713+2.17 S
( 17.85+3.18 16.9913.30 N.S.
(T0) BRL - ACRL 6.9811.24 762%1.35 N.S.
(T1) BRL - ACRL 8161099 769159 NS.
(TO) trans. ACRL - MRL 2.81£261 258+3.20 N.S.
(T1) trans. ACRL - MRL 024199 1751303 NS.
(T0) A-P. ACRL - MRL 8221385 10.70£6.22 N.S.
(T1) A-P. ACRL - MRL 312£2.36 6.451461 NS.
(T0) dis. ACRL - MR 0.28£3.86 11.92+550 N.S.
(T1) dis. ACRL - MR 3691221 748458 N.S.
N.S. : not significant
* 1 p <005
x* . p <001
=x . p <0001

Table 6. Comparison of pretreatiment and post-treatment in linear measurements

. Pretreatment(T0)
_ (meantsd)

Change of Inter-lateral segment width

PR - PL 34.92+259 37.30+1.92 *
BR - BL 3260217 3214%2.31 N.S.
ACR - ACL 22331249 2055%363 NS.

Dimensional change of
Pre-maxilla and vomer

MR - ML 17441272 18541269 NS.
MA - MP 8761318 8961192 NS.
MP - VS 9.26+4.49 6451288 NS.
VS - VP 19.41£2.02 17.80+352 NS.
MM - VS 1553327 12.81+352 NS.
Dimensional change of lateral segment
ACRL - PRPL 22211249 22391239 NS.
PRL - BRL 17.13+2.17 1742316 N.S.
BRL - ACRL 7.30£1.30 7.93£1.30 NS.
Closure of Alveolar Cleft gap
Trans. ACRL - MRL 2.70+2.82 1.00+259 *
A-P. ACRL - MRL 9461516 478+393 ook
Dis. ACRL - MRL 1060+4.79 5591398 ok
N.S. : not significant
* 1 p <005
s 1 p <001
wk o p < 0.001
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Table 7. Comparison of right and left segment in angular measurements

. Right segment Left segment .
Angular Variables (mean=sd) (mean-*sd) Significance
(TO) BP - PRPL 34.06+4.18 83.19+491 NS.
(T1) BP - PRPL 81.13+6.03 79631719 N.S.
(T0) ACP PRPL 72.63£476 76.13+14.55 NS.
(T1) ACP PRPL 67.25£5.14 69.5014.33 NS.
(TO AC-B-P 139.31+13.80 140.88*12.76 NS.
(T1) AC-BP 139.25+1159 14363+13.17 NS,
N.S. © not significant
* . p <00
*x 1 p <001
w1 p < 0001
Table 8. Comparison of pretreatment and post-treatment in angular measurements
Angular Variables Pretreatment(T1) Post-treatment(T2) Sigrificance
(mean*sd) (mean*sd)
Change of lateral segment
(B-P)-(PR-PL) 86.1314.89 80.38£6.46 *
(AC-P)-(PR-PL) 74.38%0.16 68.3874.73 %
AC-B-P 140.09+12.86 141.44%12.19 NS.
(BR-ACR)-(BL-ACL) 91.56120.88 9R.25+16.43 NS.
Change of Vomer
(VS-VP) - VP Sagittal line 481%3.20 5131353 N.S.
(VS-VP) ~ (VS-MM) 168.19+t4.67 157812663 ok
Change of Pre-maxilla
(MA-MP) ~ VP Sagittal line 11561795 9.94+59%4 NS.
(MR-ML)~(PR-PL) 14.31£4.03 9.00£6.30 NS.
(MR-VS)-(PR-PL) 49561962 392511186 *
(ML~VS)-(PR-PL) 6151277 57.81£6.93 NS.
(MR-VS)-(PR-PL)-(ML-VS)-(PR-PL) 745611442 82881935 NS.

N.S. ' not significant

* 1 p <005
#»* o p <001
w0 p < 0.001

between the most anterior point of the alveolar crest
in the lateral segment and the most lateral point of
the alveolar crest in the premaxilla (AC-MRL) after
treatment.(Table 6).

In angular measurements there was a statistically
significant decrease in the values of the anterior and
the whole part of the lateral segment to PR-PL from
TO to T1. But there were no statistically significant

differences in morphology of the lateral segment
between TO and T1 (Table 8). There were no
statistically significant differences in the posterior
part of vomer bending (VSVP-VP sagittal line). But,
the bending of the premaxilla and anterior part to the
vomer showed a statistically significant difference
between TO and T1 (Table 8).
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DISCUSSION

This study may be regarded as reliably consistent
since both authors used the same procedure. It is
based on linear and angular measurements derived
from BCLP patients’ models at pre- and post-
PNAM appliance treatment.

Closure of Alveolar Cleft gap

Alveolar cleft gap were significantly reduced in the
anteroposterior distance (A-P. ACRL - MRL)
(P<0.001), the transverse distance (trans. ACRL -
MRL) (P<0.05), and the shortest distance (dis. ACRL
- MRL) (P<0.001) between the most anterior point of
the alveolar crest in the lateral segment and the most
lateral point of the alveolar crest in the premaxilla
(AC-MRL) after alveolar molding treatment (Table
6). Closure of cleft gap by molding was successfully
completed.

The normal palatal arch form is determined by the
result of the compressive forces of the orbicularis
oris-buccinator-superior  constrictor pharyngeous
muscle ring which are counteracted by the protrusive
and expansive forces of the tongue. Because of lateral
pulls of the cleft lip musculatures, lateral segments
are distorted to the lateral side in BCLP. So closure
of transverse cleft gap was more difficult than
closure of anteroposterior and the shortest distance of
alveolar cleft gap (Table 6).

Dimensional change of lateral segments

The length of the anterior part (BRL-ACRL) and
the posterior part (PRL-BRL) of lateral segment did
not advance significantly during the treatment period
(Table 7). Forward growth of the whole lateral
segment (ACRL-PRPL ) also was not significant
(Table 6).

Change of Inter-lateral segment width

Results showed no statistically significant changes
in BR-BL and ACR-ACL between T0 and T1(Table
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6). There was a statistically significant increase in
PR-PL due to growth from TO to T1. So, closure of
alveolar cleft gap was encouraged by alveolar
molding which inhibited outward growth of the
lateral segment.

Dimensional change of premaxilla and vomer

Premaxillary width and length (MR - ML, MA -
MP), and length of posterior part of vomer (VS - VP)
did not show statistically significant differences
between TO and T1(Table 6). Although length of
pre-maxilla and anterior part of vomer (MM - VS)
did not show statistically significant change between
TO and T1, our observations indicate that the
premaxilla shifted posteriorly by 2.72 mm, This might
be caused partially by setback of pre-maxilla to VS.
Mishima et al*® reported 2.93 mm. Robertson, Shaw,
and Volp"™ have reported 4.16 mm. Reisberg et al'®
reported a range from 1.0 to 3.5 mm.

Change of lateral segment

Inward bending of the anterior and the posterior
parts of the lateral segments ((AC-P)-(PR-PL),
(B-P)-(PR-PL)) by molding attributed to closure of
alveolar cleft gap. These connected with reduction of
BR-BL and ACR-ACL and increase of PR-PL. But
the morphology of the whole part of the lateral
segment (AC-B~P) was unchanged during treatment
(Table 8). Since the length of the anterior part of the
lateral segment was as short as 7 mm, the molding
effect of this portion could not be achieved as much
as the unilateral case.

Change of Pre-maxilla

The premaxillary-vomerine suture has been
considered the center of midfacial growth.5)
Therefore, configuration of the pre-maxilla and the
vormer is an important consideration in the evaluation
of infants with BCLP.

Change of right side premaxilla — anterior part of
vomer angulation to the most posterior reference line
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(MR-VS)-(PR-PL) showed that the premaxilla could
be rotated to the left side at VS as a rotating point
by alveolar molding. Although premaxillary
angulation to the most posterior reference line
(MR-ML)-(PR-PL) did not show statistically
significant change between TO and T1 : this variable
value showed a decreasing tendency from 14.31 to
900 degree. So alveolar molding can bend the
pre-maxilla and the anterior part of VS (Table 8).

Change of Vomer

In consideration of no significant change in VSVP
- VP sagittal line, the posterior part of the vomer was
a stable structure without bending. But the change of
(VS-VP) -~ (VS-MM) showed a bending of the
premaxilla and the anterior part of vomer during
alveolar molding with a setback of premaxilla (Table
8.

The advantages of PNAM therapy in bilateral cleft
lip and palate are as follows : 1) it guides the
protruding pre-maxilla and lateral alveolar segments
into normal position before surgery and allows the
surgeon to create a tension—free lip closure with
minimal freeing of soft tissue from the surface of the
maxilla and optimal conditions for the least scar
formation” : 2) it can improve nasal tip projection and
lengthen the columella without secondary surgery,g)
and 3) it enables gingivoperiosteoplasty at the time
of primary lip repair and eliminates the need for a
secondary alveolar bone graft.lg)

CONCLUSIONS

In consideration of the linear and angular
measurement between pre- and post-alveolar
molding therapy, the effects of PNAM appliance on
alveolar molding in bilateral cleft lip and palate can
be summarized as follows :

1. Closure of the alveolar cleft gap in bilateral cleft
cases by molding therapy was carried out
successfully.

Alveolar molding effects of pre-surgical naso-alveolar molding appliance

2. Alveolar molding inhibited outward growth of
lateral segments and produced inward bending of
lateral segments.

3. With bending the anterior part of the vomer, the
premaxilla could be rotated and moved to the
posterior by alveolar molding.

4. The major changes during alveolar molding were
usually an inward bending of lateral segments,
bending the anterior part of the vomer, and setback
and rotation of the pre-maxilla,

Therefore this appliance can be applied to many
cleft infants with satisfactory results before
cheiloplasty. Unfortunately, the number of subjects
available for this study was so small that further
study will be needed.
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