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ABSTRACT:

The objective of the study is to evaluate treatment effects of orthopedic facemask on Class Ill preadolescents
depending on the vertical facial pattern. This study was based on 30 patients aged 9-12 years, and were
diagnosed as skeletal Class Il with maxillary deficiency. They were divided into 2 groups (low and high angle
groups) depending on gonial angle and the SNMP (GoGn) angle, respectively. Pretreatment and post-treatment
lateral cephalograms were used to compare the effects of facemask and the following conclusions were
obtained:1) A significantly large amount of backward movement of the point B was observed in patients with a
low SNMP angle. Those with a high SNMP angle had significant forward movement at point A. (2) The patients
with low gonial angle had the least forward movement at the point A, and those with a high angle had more
forward movement. In comparing the horizontal and vertical movement of the point A, the high angle group

showed more horizontal movement while the low angle group showed more vertical movement.
KEYWORDS: Facemask appliance, Statistics, SN-MP angle.

INTRODUCTION

Orthopedic facemask may be used to treat Class Il
preadolescents depending on the disharmony of the
jaws.l'5 orthopedic facemask is indicated for Class Il
children with a deficient maxilla. The hooks attached to the
intra—oral appliance is the point of force application. Face
masks are applied against the chin and the forehead, thus
protracting the nasomaxillary complex through elastics.
Since 1944 when Oppenheim® suggested the capability of
treating a Class lll malocclusion by protracting the maxilla.
These proved histologically that the protraction force
applied to the maxilla expands the suture area against the
cranial base, consequently induces bone formation.”® The
main purpose of facemask is the forward displacement of
the maxilla, but in fact other complex effects play a role in
improving the Class Il malocclusion and in regaining
normal overjet and overbite.

These effects include labioversion of the maxillary
anterior teeth, downward and backward rotation of the
mandible, and linguoversion of the mandibular anterior
incisors. The skeletal and dental changes during treatment
are the results of both the orthopedic effects and the
normal growth. In addition, orthopedic treatment not only
have an effect on anterior-posterior disharmony, but also
on the vertical facial height®Schudy,®!! Bjork, >3
Issacson,:L4 Ricketts,15 Jarabak™® etc. classified the vertical
facial height and according to their classification, the high
angle facial type shows a vertical growth pattern, a high
gonial and SN-MP(Go-Gn) angle, and an open bite
tendency by weak occlusal force. In contrast, the low

angle facial type shows a heavy occlusion making the
posterior teeth difficult to extrude, leading to deep bite
tendency.ﬂ'19 Therefore it can be predicted that in low
angle facial types, upon maxillary protraction, the skeletal
Class 11l relationship is improved by anterior displacement
of the maxilla rather than the rotation of the mandible,
while in high angle facial types the downward and
backward rotation of the mandible is predominant due to
the extrusion of the upper posterior teeth and the
downward displacement of the maxilla. Thus it is important
to minimize the extrusion of the posterior teeth and vertical
growth of the maxilla, in high angle patients, in order not to
increase the facial height. However, in low angle patients,
some extrusion of molars could be allowed by protracting
maxilla in a more downward direction’®**??.

The objective of this study was to compare the results

from using the facemask on Class Ill preadolescents with
different facial heights

Table -1 : Patients taken for study

Groups
SNMP Low 15
High 15
Gonial Angle Low 14
High 16
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Fig.1. Appliances used in this study
A. Face mask appliance.

B. Rapid palatal expansion

C. Before treatment

D. After treatment

Materials and methods:

A) Subjects : Thirty patients were selected as subjects
for this study, who visited Department of Orthodontics,
College of Dental Sciences, Davangere with a chief
complaint of anterior cross bite. All patients had skeletal
Class Il malocclusion with deficient maxilla, Class Il
molar relationship and with anterior cross bite. The initial
age of the children ranged from 9 years to 12 years
(Table-1).

Fig. 2: Theland marks for the measurements
S, Na, A, B, Pog, Me, ANS, PNS, Ar, Go.

Mx1 : Incisal edge of the maxillary incisor

Mx2 : Incisal edge of mandibular incisor

MxM : Mesial cusp tip of the maxillary first molar
MnM : Mesial cup tip of the mandibular first molar

Lateral cephalograms were taken with maximum
intercuspation. The samples were subdivided according
to their vertical facial type using SNMP angle and gonial
angle. Using SNMP angle they were divided into high
angle (above 32°) and low angle below (32°). Alternatively
using the gonial angle, the samples were divided again
into the low angle group (below 120°) and high angle
group (above 128°).

B) Methods :

Facemask appliance

Protraction hooks were soldered to the premolar area of
intraoral fixed appliance and 300-500¢g per side force was
applied in al5 30° downward direction to the occlusal
plane. Facemask was used for each patient (Fig.1la).
Depending on the necessity of maxillary expansion, rapid
palatal expansion appliance was inserted as the intraoral
fixed appliance (Fig. 1b). The patients were instructed to
wear the appliance for at least 14 hours.
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Fig. 3: Measurements
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VP-A (mm)
HP-A (mm)
VP-B (mm)
HP-B (mm)
U1-PP (mm)
L1-MP (mm)
U6-PP (mm)
L6-MP (mm)
PNS-ANS (mm)

. Ar-Go (mm)
. Go-Pog (mm)
. SN-PP (°)

. PP-MP (°)

. SN-OP (°)

Table.2 : The mean difference of all sample and their significance

barameter Pre-treatment Post-treatment Difference B Value Significance
Mean SD Mean SD Mean SD

SNA (°) 80.30 3.34 82.30 3.59 -2.30 1.1 0.000 HS
SNB(°) 82.80 | 4.49 80.85 4.00 1.95 1.7 0.000 HS
ANB(°) -2.60 1.79 1.00 1.45 -3.60 1.6 0.000 HS
WITS(mm) -5.90 2.29 -2.55 1.96 -3.35 1.9 0.000 HS
POST/ANT(%) 69.23 | 4.88 67.96 4.49 1.26 1.8 0.005 S
FACIAL CONVEXITY(®) -4.50 1.67 -1.05 1.76 -3.45 1.9 0.000 S
SN-PP(°) 8.10 3.85 6.45 3.35 1.65 2.0 0.001 S
PP-MP(°) 20.10 2.95 23.15 3.25 -3.05 2.4 0.000 S
SN-OP(°) 14.10 | 4.56 13.10 4.38 1.00 1.3 0.003 S
VP-A(mm) -3.15 3.40 -0.90 3.49 -2.25 1.2 0.000 HS
HP-A(mm) 50.00 2.55 52.00 2.53 -2.00 1.6 0.000 HS
VP-B(mm) -0.90 7.23 -2.90 7.24 2.00 2.4 0.001 S
HP-B(mm) 86.70 4.40 92.45 4.96 -5.75 3.2 0.000 HS
U1-NF(mm) 22.60 | 1.90 24.10 2.07 -1.50 1.2 0.000 HS
L1-MP(mm) 35.70 1.78 37.45 1.70 -1.75 1.6 0.000 HS
U6-NF(mm) 19.50 1.96 21.15 1.79 -1.65 0.9 0.000 HS
L6-MP(mm) 27.20 2.24 28.95 2.39 -1.75 1.6 0.000 HS
PNS-ANS(mm) 48.50 1.79 49.50 1.79 -1.00 0.9 0.051 NS
Ar-Go(mm) 43.60 |4.08 44.90 4.09 -1.30 2.4 0.062 NS
Go-Pog(mm) 73.30 3.42 75.00 3.29 -1.70 2.1 0.002 S

* Student's paired t test Negative values indicate increase in values NS: Non significant, S: Significant, HS : High significant
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Analysis of the lateral cephalograms .

Lateral cephalograms were taken before treatment and
after the patient gained 2 mm of positive overjet on the
anterior teeth which took approximately 6-7 months and
tracing was done. The landmarks for the measurements
are marked as in Fig. 2. The SN line was used as the
reference plane for angular measurements. SN line
rotated 6° clockwise around the Nasion(Na), was used as
the horizontal reference plane (SN-6°), and a
perpendicular line to the horizontal reference plane at Na
was designated as the vertical reference plane.23 To
examine the skeletal changes, SNA, SNB, ANB, Wits,
facial convexity (N-A -Pg), and the Posterior/Anterior facial
height ratio were measured before and after treatment. To
examine the vertical, horizontal changes in the basal
bone, the distance of the A, B point from the
vertical/horizontal reference plane was measured. To
examine the vertical change of the teeth in relation to the
basal bone, the distance of the Mxl, MxM from the palatal
plane (Fig.3) and the mandibular plane were measured.
The length of the maxilla was measured as the distance
between PNS and ANS. The size of the mandible was

assessed by measuring the length of the ramus (Ar-Go)

the SN and palatal plane, SN and occlusal plane, and the
angle between the palatal and mandibular plane were also
measured to evaluate the skeletal rotation (Fig 3).

Statistical analysis :

Comparison of the difference in the different vertical
facial patterns .

The difference between the values before and after
treatment was calculated. A paired t testwas carried out to
determine if there was any significant change after
treatment. Unpaired t-test was done to ascertain the
difference between each group. Comparison analysis was
performed on the groups that showed statistical
significance. Through comparison analysis, VP-A and VP-
B in the SNMP group and VP-A in the gonial angle group
showed a significant value.

Results :

(1) Comparison of values before and after treatment in
all groups Each value showed significant change after
treatment except for the PNS-ANS and Ar-Go. Forward
and downward movement of point A, backward and
downward movement of the point B, and increase in the

and the length of the body (Go-Pg). The angle between ANB and facial  convexity = were  observed
Table .3: The effect and significance of facemask appliance in various SNMP
Parameter High Angle Low Angle M.ean P* Value Significanc
Mean SD Mean SD Difference e
SNA(°) -1.40 0.5 -2.40 1.3 1.00 0.161 NS
SNB(°) 2.20 1.9 1.80 1.3 0.40 0.710 NS
ANB(°) -3.60 1.7 -3.60 1.8 0.00 1.000 NS
WITS(mm) -3.60 2.9 -3.60 1.7 0.00 1.000 NS
POST/ANT% 1.06 2.4 1.52 1.0 -0.46 0.708 NS
FACIAL CONVEXITY(®) -3.60 2.5 -2.80 1.6 -0.80 0.567 NS
SN-PP(°) 3.00 1.0 0.40 0.9 2.60 0.200 NS
PP-MP(°) -4.40 2.3 -2.00 1.2 -2.40 0.074 NS
SN-OP(°) 1.60 1.1 0.80 11 0.80 0.291 NS
VP-A(mm) -2.60 0.5 -1.70 1.9 -0.90 0.030 S
HP-A(mm) -2.00 1.9 -2.20 1.9 0.20 0.872 NS
VP-B(mm) 1.20 3.8 2.10 1.4 -0.90 0.049 S
HP-B(mm) -6.20 4.1 -4.80 3.1 -1.40 0.559 NS
U1-NF(mm) -2.00 1.4 -1.00 1.0 -1.00 0.233 NS
L1-MP(mm) -2.00 2.3 -2.00 1.0 0.00 1.000 NS
U6-NF(mm) -2.00 0.7 -1.60 1.1 -0.40 0.524 NS
L6-MP(mm) -2.40 2.6 -1.40 1.3 -1.00 0.468 NS
PNS-ANS(mm) -1.00 1.0 -1.00 1.0 0.00 1.000 NS
Ar-Go(mm) -1.20 1.1 -1.80 3.4 0.60 0.718 NS
Go-Pog(mm) -1.80 3.0 -1.60 1.9 -0.20 0.904 NS
* Student's unpaired t test
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. The upper and lower anterior and posterior teeth all
extruded. The palatal and occlusal plane was rotated both
forward and upward (counterclockwise). An increase in the
angle between the palatal and mandibular plane PP-MP
was noted (Table 2).

(2) Comparison between the groups according to SN-
MP angle: Only the horizontal movement of point A and B
showed a significant difference (Table 3). The forward
movement of the point A was greatest in the high angle
group. In the low angle group, the backward movement of
the point B was the most significant. Comparison analysis
was carried out with the categories showing significant
difference, and the forward movement of the point A
showed a significant difference between high and low. The
backward movement of the point B also showed a
significant difference between high and low angle group

(Fig. 4).

(3)Comparison of the groups according to gonial
angle:Only the horizontal movement of the point A
showed a significant difference. The forward movement of
the point A was in the following order; low <high. The
backward movement of the point B was in the order; high
<low. This result is similar to those from the SN-MP

grouping (Fig 4).

Discussion :

Treatment effects are clearly the summation of both the
normal growth and the orthopedic effect. In this study, the
A point moved 2.2 mm forward, and SNA was increased
by 2.3°. According to Shanker et al.,?* 1.77 mm forward
movement of the point A was achieved in the treated
group, whereas the untreated control showed 1.2 mm
increase. Ngan and coworkers showed 2.0mm forward
movement of point A after 6 months of protraction. 2
Previous studies have shown that the difference in the
various values before and after treatment is much greater
than that of non-treated Class Ill malocclusion patients or
normal controls. Since this was not the main objective of
this study, it did not include a comparison between the
normal control and treated test group, but only
demonstrated the different treatment effects depending on
the various vertical facial patterns. In this study, two
parameters (SN-MP, gonial angle) were used to classify
the vertical facial patterns. These parameters have often
been used in many studies to classify the vertical facial
patterns and to establish the criteria for predicting growth.
Some believe that a low SN-MP and gonial angle is
related to deep bite, while a high angle suggests an open
bite. Furthermore, low angle patients could have a more
horizontal growth pattern and the opposite for high angle
patients.

Table . 4 : The effect and significance of facemask in various gonial angle

High Angle Low Angle
Parameter Mean Difference P* Value | Significance
Mean SD Mean SD
SNA(°) -2.00 1.22 -2.20 1.30 0.20 0.809 NS
SNB(°) 2.80 2.05 1.00 1.22 1.80 0.130 NS
ANB(°) -4.20 1.79 -3.00 1.41 -1.20 0.273 NS
WITS(mm) -3.20 1.92 -3.00 1.41 -0.20 0.856 NS
POST/ANT% 1.36 2.67 1.12 0.88 0.24 0.853 NS
FACIAL CONVEXITY(®) -4.40 1.82 -3.00 1.58 -1.40 0.230 NS
SN-PP(°) 2.00 1.22 1.40 2.61 0.60 0.654 NS
PP-MP(°) -4.00 2.35 -1.80 2.86 -2.20 0.220 NS
SN-OP(°) 1.00 1.58 0.60 1.52 0.40 0.694 NS
VP-A(mm) -2.80 0.84 -1.90 1.02 -0.90 0.040 S
HP-A(mm) -1.40 0.89 -2.40 1.67 1.00 0.272 NS
VP-B(mm) 3.20 2.39 1.50 1.41 1.70 0.208 NS
HP-B(mm) -5.60 4.39 -6.40 1.52 0.80 0.710 NS
U1-NF(mm) -2.40 0.89 -0.60 0.89 -1.80 0.130 NS
L1-MP(mm) -2.60 1.14 -0.40 1.14 -2.20 0.160 NS
U6-NF(mm) -2.00 0.71 -1.00 0.71 -1.00 0.056 NS
L6-MP(mm) -2.00 1.22 -1.20 1.10 -0.80 0.308 NS
PNS-ANS(mm) -0.80 0.84 -1.20 1.10 0.40 0.535 NS
Ar-Go(mm) -0.40 0.55 -1.80 3.49 1.40 0.402 NS
Go-Pog(mm) -2.80 2.17 -0.60 0.55 -2.20 0.059 NS
* Student's unpaired t test
Vol.- 1l Issue 3 jul—-Sep 2011 11
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Fig.4 : Graph showing the Positional change
of A point and B point in each group.

Low angle group showed little forward and downward
movement of the point A and large amount of backward
and downward rotation of the mandible (Table 3 and 4). In
the high angle group, the point A showed a great deal of
forward movement and the mandible showed less
positional change. As shown in figure 4, the parameter
that exhibited the most significance in the facial patterns
was the horizontal movement rather than vertical
movement in the SNMP grouping.

The different amount of forward movement of the point
A (low <high) and the backward movement of the point B
(high <low) according to the facial patterns were quite
notable. Only the forward movement of the point A
between the low and high angle groups showed a
significant difference in the gonial angle classification.
There was no significant difference between groups
related to the vertical displacement of in the upper and
lower teeth, the rotation of the palatal plane along with
other parameters. Therefore, in the low angle group, the
mandible showed a backward and downward rotation and
in the high angle group, the maxilla showed a great deal of
forward displacement, thus improving the overjet and the
Class Il relationship. Although a long-term effect of growth
was not followed up, the results suggest that the high
angle group does not exhibit more extrusion in the

Low Gonial Angle

High Ganial Angle

Low SNMP Group

High SHMP Group

T 1 T

0.00 1.00 2.00 3.00

2.50
2.00
1.50

1.00
0.50
0.00

Low Ganial
Angle

High SNIMP
Group

LowSNMP
Group

High Ganial
Angle

Fig.5 Graph showing Horizontal and vertical

movement of the point A.

posterior teeth and backward movement of the maxilla
than the low angle group. In comparing the horizontal and
vertical movement of point A (Fig.5) which suggested
there was more horizontal movement in the groups with
long facial patterns. Since short facial patterns showed
little forward and downward movement of point A, it can be
said that the forward and downward growth promotion was
insignificant, rather than that the low angle subjects
showed more vertical growth.

According to Issacson,*  the high angle group has a
higher tendency for extrusion of the molars, a weaker
masticatory force a great lower facial height, and open-bite
compared to the low angle group. Miller'” and Ingervall*®
explained that the different rates of dento-alveolar
development and the different growth direction of the two
groups were caused by the different masticatory force. In
Ueda s study,26 in the low angle group the masseter
muscle, which is a powerful closing muscle, was highly
active but the digastric muscle, the opening muscle, also
showed high activity. Therefore the difference in the
growth pattern cannot be explained by only the
masticatory muscle activity.

According to this study, favorable results may be
achieved by protracting the maxilla 20-30° downward in all
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