ORTHODONTICS

NASOALVEOLAR MOLDING OF THE UNILATERAL CLEFT OF THE LIP
AND PALATE INFANTS WITH MODIFIED STENT PLATE

*ABIDA IJAZ, BDS, D.ORTH, MCPS, MS, FPFA

ABSTRACT

Purpose of this study was to introduce an effective, simple and cost effective nasoalveolar molding

appliance in order to provide molding therapy to the socially compromised cleft infants, more

commonly in the cleft clinic of CH & ICH Lahore. This intervention study also aimed at evaluating the

effects of this plate in terms of nasal dome elevation and alignment / approximation of the cleft alveolar

segments. The sample comprised 32 neonates (18 males and 14 females), age ranging from 3 days to

12 days. The methods included photocopy analysis of the pre and post molding casts, comprising four

variables and two anthropometric variables

The data was subjected to paired T-test using SPSS 12 for statistical analysis. Five out of six

variables were found very highly significant with a p value of <0.001 except one variable (intermolar
width) which was found as not significant (p=0.604). The study concluded that this self retentive stent
plate is an effective, inexpensive and comfortable device.

Key words: Nasoalveolar molding appliance, Modified stentplate.

INTRODUCTION

Traditional treatment protocol for correction of the
unilateral cleft lip has been to repair the lip without
correcting nose'. In their publication on the method of
nasoalveolar molding, C.Cutting’s group expressed a
paradigm shift from the traditional methods of
presurgical infant orthopedics?*

The unilateral cleft of the lip and palate is a very
complex deformity. Its ideal correction involves align-
ment of dental arch, creation of a growing platform for
the lip and nose, joining of the separated lip and
correction of the distorted nose*. The uncorrected
nasal deformity has been unacceptable and patients
with this condition have been ridiculed, which has
generated major psychosocial impact on the patients
and the parents®.

Presurgical nasoalveolar molding was described by
Grayson (1999), and in recent years this technique has
generated considerableinterest and application asnew

approach to the traditional methods of presurgical
orthopedics for infants with cleft’. Anumber of authors
favor a modification of this nasal and alveolar molding
plate with a nasal pelotte attached to maxillary plate
with a wire? ¢, Further technical modifications, for
instance using a head band for attachment to the baby’s
head® " or additional use of tongue activity for alar
lifting®>5 were described Function of tongue during
suckling and swallowing is mentioned to facilitate
nasoalveolar molding.

Primary correction of the nasal deformity simulta-
neously with the definitive lip repair, usually at three
months of age, has been proposed and has gradually
gained wide acceptance 8. McComb and Salyer are
given the credit for popularizing this concept® % 1°,
During the early infant stage, the cartilage remains
soft and pliable, probably because of the estrogen and
hyaluronic acid® 113, The nasoalveolar molding takes
advantage of malleability ofimmature cartilage and its
ability to maintain permanent correction of its form.
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Thus the use of nasoalveolar molding technique
aimed to reduce passively the width of alveolar gap,
while improving the AP discrepancy but also focusing
on the nose!.

This study describes a modified self retentive
nasoalveolar molding plate that incorporates simple
acrylic stent for nasal molding and palatal adjustments
for alveolar molding, in complete unilateral cleft lip
and palate.

MATERIALS AND METHODS

The technique for presurgical nasoalveolar mold-
ing was applied on 114 newborn infants, involving 76
males and 38 females at the cleft centre of the Children’s
hospital and the institute of child health, Lahore for
tertiary care, whereas 32 were included in our study
(18 males and 14 females). These neonates (Figs. 1,2,3)
were treated over a period of three and a half months,
with custom made orthopedic plate incorporating
nasal stent, made from self-cure acrylic on the labial
vestibular flange of the orthopedic plate (Figs. 6, 7).
Thenasoalveolar orthopedic plate was made selfreten-
tive by adding soft acrylic on its palatal surface in the
defect part. The palatal surface of this orthopedic plate
was adjusted fortnightly by adding over 1mm of hard
acrylic alongthe entire palatal surface, around the soft
acrylic, followed by insertion and adaptation of the
palate. Adhesive steri strip 1/4x 4 inches was applied
extraorally to facilitate approximation of the cleft lip
and alveolar segments (Fig 5). The nasoalveolar mold-
ing plate and nasal stent were adjusted on weekly bases
over a period of three months. The molding plate was
adjusted by removing about 1mm soft acrylic along the
medial surface of distorted major segment. The nasal
stent was activated by adding soft acrylic on outer and
upper surface of the stent to elevate lower lateral
cartilage thus achievingnasal and alar base symmetry
and nasal tip projection (Figs 10, 11).

On completion of molding therapy, the patients
were referred for initial lip repair to the maxillofacial
plastic surgeon. Excellent postsurgical results were
attained with minimal lip scar and enhanced nasal and
facial esthetics (Figs 12, 13, 14).

Photocopies were taken of the pre and post treat-
ment casts for recording linear and angular measure-
ments. These measurements were recorded to see the

approximation of alveolar cleft segments. Among the
linear measurements anterior cleft gap, intercanine
width and intermolar width were recorded. The linear
measurements alsoincluded two anthropometric vari-
ables comprising columellar length and prolabium
length. Angular measurement i.e. rotation or align-
ment of the major alveolar segment was obtained from
mid-sagittal plane used as reference line, which was
drawn perpendicular to intertuberosity plane. This
measurement was recorded by constructing angle be-
tween mid-sagittal plane and the line passing through
incisive papilla (the most anterior portion of labial
segment). These measurements were statistically evalu-
ated using SPSS 12. Paired T-test was applied to get the
standard error mean (tablel).Correlation between the
paired samples (pre treatment and post treatment
records of the six variables) were attained at the
significancelevel of Pvaluelessthan 0.05(Table 2).The
paired differences were then evaluated at 2 —tailed
significance level (Table 3).

RESULTS

Anterior cleft gapwas 13.281mm on an average (SD
2.327) in the pre treatment stage and was reduced to
11.065mm (SD 3.063) after nasoalveolar molding. The
mean difference of 2.215 mm was found very highly
significant at the 0.1% level of confidence with a Pvalue
0f <0.001.The mean intercanine width in the premold-
ing stage was calculated as 22.156 mm (SD 3.006).0On
completion of nasoalveolar molding it measured
20.437mm on average (SD 3.706) with the mean differ-
ence of 1.718 mm which was found statistically very
highly significant with a P value of <0.001. Intermolar
width before treatment was recorded 34.625mm (SD
2.904) and in the postmolding stage was measured
34.468mm (SD 2.951). The mean difference of 0.156mm
was statistically found as not significant at 2-tailed
significance of 0.604. The major alveolar segment
showed a deviation of 24.218 degrees (SD 6.785) in the
pre treatment stage. On completion of molding this
segment was aligned to 16.859 degrees (SD 5.064) with
the mean correction of 7.359 degrees which was found
of very high statistical significance at 0.000.Amongst
thetwo anthropometric variables, the columellarlength
(pre treatment 1.515mm, SD 1.304; post molding
3.671mm SD 1.353) showed an increase of 2.156 mm
which was calculated as very highly significant (0.000)
at 2-tailed significance level. Prolabium length (ini-
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Fig 2: Intra-oral view '

Fig 1: Pre-treatment front view Fig 3: Profile

‘t y Fig6: Modified PSTOPwithnasal
' stent. Front view

A

Fie 4: Aooli o sit Fig5: Approximation of cleft lip
16 - Applancein situ segments with steri strip

Fig 7: Stent Plate. Lateral view
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Fig 8: Post molding front view Fig 9: Post molding profile Fig 10: Appliance in situ

Fig 13: Post surgical close up

Fig 11: Post molding close up

L.

Fig 12: Post surgical front view

Fig 14: Post surgical. Lateral view
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Mean N Std. deviation | Std. error
mean
Pair 1 Anterior cleft gap pre treatment 13.2813 32 2.32773 41149
Anterior cleft gap post treatment 11.0656 32 3.06316 54150
Pair 2 Intercanine width pre treatment 22.1563 32 3.00655 .53149
Intercanine width post molding 20.4375 32 3.70647 .65522
Pair 3 Intermolar width pre treatment 34.6250 32 2.90439 .51343
Intermolar width post molding 34.4688 32 2.95105 .52168
Pair 4 Alignment of major alveolar segment 24.2188 32 6.78582 1.19958
pre treatment
Alignment of major alveolar segment 16.8594 32 5.06448 .89528
post molding
Pair 5 Columellar length pre treatment 1.5156 32 1.30436 .23058
Columellar length post treatment 3.6719 32 1.35367 .23930
Pair 6 Prolabium length pre treatment 8.5781 32 2.02448 .35788
Prolabium length post treatment 10.8281 32 2.24905 .39758
TABLE 1: PATRED SAMPLES STATISTICS
N Correlation Sig.
Pair 1 Anterior cleft gap pre treatment & Anterior 32 .554 .001
celft gap post treatment
Pair 2 Intercanine width pre treatment & Intercanine 32 .813 .000
width post molding
Pair 3 Intermolar width pre treatment & Intermolar 32 .834 .000
width post molding
Pair 4 Alignment of major alveolar segment 32 .599 .000
pre treatment & Alignment of major alveolar
segment post molding
Pair 5 Columellar length pre treatment & Columellar 32 .857 .000
length post treatment
Pair 6 Prolabium length pre treatment & Prolabium 32 .935 .000
length post treatment

TABLE 2: PAIRED SAMPLES CORRELATION

tially 8.578-SD 2.024; post molding 10.828-SD 2.249)
alsoresulted in an increase of 2.250 mm after molding
therapy which was of very highly significant value.

DISCUSSION

The unilateral cleft lip and alveolar deformity is
associated with significant abnormality in nasal carti-
lage morphology and asymmetry of alar base and
columella. The lower lateral alar cartilage is often
depressed and concave®. These variable deformities
must be treated at appropriate time. If not, it would

result in severe facial mutilation, growth disturbance
of the maxilla and functional defect of the teeth®.

Nasoalveolar moldingis used effectively to reshape
the nasal cartilage and mold the maxillary arch before
cleft lip repair and primary rhinoplasty®. Nasal defor-
mityininfants with nasolabial clefts persistsifitisnot
actively corrected!. The principle objective of
presurgical nasoalveolar molding (NAM) is to reduce
initial cleft deformity. This enables the surgeon and
the patient to enjoy the benefits associated with repair

of a cleft deformity!®. The goals of PNAM are to align
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the intraoral alveolar segments and correct the nasal
tip, the alar base, the philtrum, and the columella!”.The
Nasoalveolar molding (NAM) technique described by
Grayson®and his coworkers uses acrylicnasal stents
attached to the vestibular shield of an oral molding
platetomold the nasal alar cartilages into normal form
and position during the neonatal period'’.

The nasoalveolar molding orthopedic plate used in
our technique was made self retentive by adding soft
acrylic to the palatal surface of the plate in the area of
cleft. There was no need for extra oral attachments, as
was needed in the technique by Grayson, Suri, Doruk
and Kilic. For close apposition of cleft lip segments, we
used steri strip applied to cheek and lip segments,
which facilitates surgical soft tissue repair under mini-
mal tension and optimal condition for scar formation.

In our study, initially we had 45 infants with
complete unilateral cleft of the lip and palate whereas
32 ofthe infants (18 males, 14 females) continued with
the treatment for a period of three and a half month
whereas 10 out of them reported after surgical lip
repair. Out of the whole sample, history of intermar-
riage was recorded in 32%. Radiation exposure of the
expectant mothers was reported in 12% ofthe patients.
History of cleft in the family was found in 9.6% of the
subjects. Medication of expectant mothers during first
trimester was recorded as 6.4% taking Antiemetics,
9.6% taking herbal medicines and 9.6% taking diet
supplements. Relevant to socio economic status, 67% of
the subjects belonged to lower class and 23% belonged
to middle class.

Fromthenasoalveolar molding therapy we achieved
significant approximation of alveolar cleft segments.
Five out of six variables were statistically found of very
high significance with a P value of <0.001 except one
(intermolar width) which was found statistically not
significant.

Anterior cleft gap was reduced to 11.065 mm
showing a post molding reduction of 2.215 mm .The
intercanine width however, showed a reduction of
1.718mm after molding. Intermolar width, more orless
remained the same (0.156mm) after nasoalveolar mold-
ing. Angular measurement was made to record
derotation or alignment of major cleft alveolar seg-
ment. With this appliance, the major segment showed
7.359 degree rotation after alveolar molding. In the

infants, presented after surgical lip repair, the anterior
cleft gap was reduced to 5.9 mm, intercanine width
showed a reduction of 4.4 mm, intermolar width mea-
sured a reduction of 0.1 mm and major alveolar cleft
segment was further aligned achieving a 12.8 degree
correction of the major cleft segment. The columellar
length showed an increase of 2.156 mm and prolabium
length also resulted in an increase of 2.250 mm. This
intervention device successfully addressed the prob-
lems related to the defect and ended up in esthetic
outcome of the initial nasal and lip repair.

CONCLUSIONS

The nasoalveolar orthopedic plate was used in
newborns with complete unilateral cleft of the lip and
palate, to correct osseous as well as soft tissue deformi-
ties. Nasoalveolar molding plate improves alveolar
position i.e. approximation of the cleft alveolar seg-
ments. Nasal symmetry, nasal septum alignment and
nasal tip projection were achieved. The appliance being
selfretentive is comfortable to wear. Extraoral attach-
ments are not needed. It facilitates function and ren-
ders initial lip repair easy more precise and tension
free.
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