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Very early face mask therapy in Class III children

Toshio Deguchi, DDS, MSD, PhD; Ryuzo Kanomi, DDS, DDSc; Yuji Ashizawa, DDS, DDSc;

Sheldon W. Rosenstein, DDS, MSD

Abstract: The purpose of this study was to examine the effects of very early face mask therapy in children with Class III
malocclusion. At pretreatment (T0), 40 female subjects who were eventually treated showed a more severe Class III pattern
(ANB 0.1°) than did 28 skeletal Class III female subjects who remained untreated (ANB 0.4°), as observed in the Wits
analysis. Posttreatment results (T1) showed significant (p<0.01) anterior advancement of the maxillary components,
backward rotation of the mandible without increased lower anterior facial height, and an improved incisor relationship.
Comparison of posttreatment (T1) and postretention (T2) records, however, revealed no increase in SNA in the treated
group. SNA did increase in the untreated group, with no significant difference in ANB angle. The x-components of B-point
and Me showed a significant (p<0.05) difference between the two groups. At postretention (T2), N-S-Ba, N-S-Ar, and CC-
Ba tended to increase more in the treated group than in the untreated group.
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II malocclusions, the maxilla is

etrognathic and/or the man-
dible is prognathic."* Because chin
pads around the mandible act as
anchorage for the counterforce, a
face mask appliance affects all the
skeletal components that contribute
to Class III discrepancies.®® Early
face mask treatment has been re-
ported to be very effective.}®™
Ngan et al.”® recently reported sig-
nificant dentofacial changes associ-
ated with improvements in the soft
tissue profile after 6 months use of
a face mask with expansion in Chi-
nese children included in a 1-year
posttreatment study.'

Although moderately severe skel-
etal Class Il malocclusion can be
treated during late pubertal growth
using a face mask® and chin cup?’
to minimize total treatment time,
many orthodontists prefer to treat
the condition early because they
believe the skeletal improvement
will be greater if treatment is initi-
ated early. Face mask treatment,
therefore, is generally started when
the central incisors erupt’® or when
the four maxillary incisors and the
maxillary first molars erupt.!

E about half of all skeletal Class
I

The present study focused on the
effects of very early (4 years 2
months, T0) face mask treatment
and the posttreatment (3 years 3
months, T1) and postretention (3
years 7 months, T2) results in Class
III primary dentition children. Un-
treated skeletal Class III subjects
(mean age 4 years 2 months) were
matched for age and sex to serve
as controls.

Materials and methods

Forty female subjects were chosen
at random from 96 female subjects
who had been treated with face

mask therapy and without extrac-
tions. All subjects had full retention
records taken a mean of 3 years 7
months after treatment. The force
of maxillary protraction was
around 150 gm per side and pa-
tients had been instructed to wear
the mask for 14 hours per day un-
til acceptable posterior occlusion
was obtained. The anterior
crossbite was corrected an average
of 6 months (range 3 months to 11
months) after face mask therapy
had been started. Immediately af-
ter face mask use was discontin-
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ued, a Hawley-type removable re-
tainer was placed and the patient’s
parents were told to make sure the
appliance was worn, during sleep,
for 1 year. The removable retainer
was incorporated with a posterior
acrylic resin bite block, and .016
stainless steal wire loops were ap-
plied when needed to correct any
anterior crossbite (Figure 1A-B).
Twenty-eight untreated Class III
females, 15 with longitudinal
records and 13 with semilongi-
tudinal records (pairs of films at TO
and T1 or at T1 and T2), constituted
the control group (Table 1). The
average time interval between films
in the treated group was 3 years 3
months for the T1-TO period and 3
years 7 months for the T2-T1 films;
in the control group, the average
T1-TO period was 3 years 3 months,
and the T2-T1 period was 4 years
1 month (Table 1). Criteria for the
present case selection included
mild skeletal Class Il malocclu-
sion, mandibular symmetry, over-
bite greater than 2 mm, and mild
diverse pressure habits (e.g., thumb
sucking) without airway problems
such as mouth breathing, associ-
ated with adenoids and tonsils.

Cephalometric analysis

For each subject, lateral cephalo-
metric measurements were ob-
tained at TO, T1, and T2. It was not
possible to note cephalometric vari-
ables relating to the position of the
mandible because many Class III
children tend to bite in a forward
direction when the initial (pretreat-
ment) headfilms are taken. The axis
of the maxillary and mandibular
central incisors without formation
of their respective roots at T0 was
obtained by superimposition at T1"
(Figure 2).

A computerized x-y coordinate
system (Win Ceph, Hoya, Japan)
was used for the cephalometric
analysis. The reference lines (x- and
y-axes) consisted of the Frankfort
plane and a line perpendicular to
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Frankfort passing through sella, ac-
cording to the method of
Sakamoto;® landmarks were then
identified and digitized (Figure 3).

Cephalometric measurements
were used to identify differences in
maxillary, mandibular, dentoalveo-
lar, and cranial base structures be-
tween the untreated and the
treated groups at TO, T1, and T2
(Tables 2 through 7). Horizontal
and vertical changes in ANS, A-
point, B-point, and Me were also
calculated (Table 8) and summa-
rized graphically (Figure 4).

Cephalometric values were calcu-
lated using a two-tailed indepen-
dent two-group Student’s f-test
after comparison by F-test (Tables
2 through 8).

To evaluate overall changes in
cephalometric measurements, aver-
age profilograms of the two groups
were constructed and superim-
posed (Figures 5 and 6).

Results

At T1, 21 of 28 untreated skeletal
Class III subjects showed a natural
correction of the original anterior
crossbite, but they continued to ex-
hibit many characteristics of Class
IIT malocclusion.

Cephalometric analysis
Maxilla and mandible (Tables 2,
4, and 6)

At TO, the maxillomandibular sag-
ittal relationship, as indicated by
the ANB angle, tended more to-
ward a skeletal Class III pattern in
the treated group (0.1° = 1.7°) than
in the untreated group (0.4° +1.3°),
as observed in the Wits analysis.

At T1, a significant difference was
seen between the two groups in the
variables of the angle ANB
(p<0.01). This was interpreted as an
improvement in the skeletal Class
III pattern in the treated group.
FMA (28.9°) showed a 0.7° de-
crease in the treated group (Table
4). At T2, the T2-T1 difference in
facial angle showed a significantly
(p<0.05) smaller increase in the
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Figure 1A
A patient wearing face mask appliance

Figure 1B

A removabile retainer incorporated with
the hooks, posterior acrylic resin bite
block, and .016 ss wire loops

treated group (1.2°) than in the un-
treated group (2.5°); this was also
observed in the value of the ANB
angle. The T2-T1 difference in ANB
angle was zero (0.7°-0.7°) in the un-
treated group, but a 0.5° (1.4°-1.9°)
decrease was seen in the treated
group. FMA was significantly in-
creased in the treated group (30°)
compared with the untreated
group (26.5°).

Dentoalveolar adaptation (Tables
2,4, and 6).

In the value of L1-to-mandibular-
plane angle (IMPA), the lower in-
cisors were more upright at TO in
the treated group (84.8°) than in the
controls (87.5°). At T1, IMPA had
increased in both groups, and at
T2, IMPA was 90° in the treated
group and 91° in the untreated
group. Ul-to-FH was smaller in the
treated group (115.4°) than in the
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Face mask therapy in children

Table 1
Characteristics of facemask-treated and untreated skeletal Class lll subjects
n T0 n T1 n T2 Period of
mean (range) mean (range) mean (range) facemask use
Facemask-treated group
40 4 years 2 months 40 7 years 5 months 40 11 years 0 months 6 months
(B3y3m-5y3m) By2m-8y5m) (10y2m-12y5m) 3m-11m)
Age-matched untreated group
23" 4 years 2 months 28" 7 years 5 months 20 11 years 6 months —
Byim-5y5m) BGy3m-8y3m) O9y11m-13y3m)

*Untreated data consist of 15 longitudinal sets of records and 13 semilongitudinal (8 at TO and T1,5at T1 and T2)

Primary dentition Mixed dentition U1 and L1 Primary dentition
Figure 2
A construction axis of maxillary and mandibular centrals
70
X
™
T2
y
point ANS point A point B point Me
Figure 4 Facemask treated ®--0 Untreated skeletal Il @-A-A
Figure 3 Figure 4
Cephalometric landmarks Changes in ANS, A-point, B-point, and Me summarized graphically
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untreated group (118.1°, p<0.05).
The T2-T0 differences in Ul-to-FH
increased in both groups (Table 6).

Cranial base (Table 3, 5, and 7)

At TO, a significant difference ex-
isted between the two groups for
the variables of cranial base angle
(N-S-Ba) and the distance between
the center of the pterygomaxillary
fissure and basion (CC-Ba, p<0.05).
In the treated group, N-S-Ba
(132.9°), N-S-Ar (122.2°), and CC-
Ba (41.3 mm) were all significantly
smaller than in the untreated group
(136.5°, 124.7°, and 42.9 mm, re-
spectively). At T2, however, N-S-
Ba and N-S-Ar showed no
significant difference between the
two groups.

Horizontal and vertical changes
in landmark positions (Table 8§,
Figure 4)

To evaluate the movement of in-
dividual landmarks over time, the
movement of landmarks from TO to
T1 and from T1 to T2 were mea-
sured on headfilms relative to the
x- and y-axes. Values were ana-
lyzed for comparison between
groups. T1-TO differences in ANS
(y) and A-point (y) showed signifi-
cantly more vertical changes (-4.9
mm, -4.1 mm) in the treated group
than in the untreated group (-3.7
mm, -3.1 mm), as observed at B-
point (y) and Me (y). The x-compo-
nents of B-point and Me showed a
significant difference between the
two groups from T2-T1.

Profilograms (Figures 5 and 6)

Figures 5 and 6 show overall
changes in the skeletal framework
originating from sella for T1-TO
and T2-T1 differences. Treated sub-
jects showed a significant advance-
ment of the maxilla at T1 and a
backward rotation of the mandible
at T2.

Discussion

Because the internal arrangement
of the craniofacial sutures and pe-
riodontal membrane are similar
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Table 2

Cephalometric comparison between facemask treated and untreated skeletal

Class lil groups at pretreatment (T0)

Variable Treated group (n=40) Untreated (n=23) (mm or degrees)
Mean SD Mean sD p-value

Maxilla and mandible
SNA 79.2 34 78.2 3.0 0.253
SNB 79.1 3.0 77.8 27 0.096
ANB 0. 1.7 04 1.3 0.474
Facialangle 83.6 2.6 83.5 2.7 0.887
FMA 29.6 42 28.3 4.4 0.257
Ramus angle (FH) 81.2 4.0 81.2 4.3 1.000
Gonial angle 128.4 6. 127.2 5.8 0.459
NF (FH) -1.9 27 -1.6 23 0.661
Functional OP 12.7 3.9 12.6 3.1 0.918
Gn-Cd 91.9 3.9 91.1 4.1 0.452

Denture
Ui toFH 107.5 7.3 108.8 8.2 0.547
IMPA 84.8 54 87.5 5.7 0.070
Interincisalangle  138.1 8.5 135.4 11.3 0.295
Wits -4.5 1.9 -4.0 14 0.283

Table 3

Cephalometric comparison between facemask treated and untreated skeletal

Class lll groups at pretreatment (T0)

Variable Treated group (n=40) Untreated (n=23) (mm or degrees)
Mean SD Mean SD p-value

Cranialbase
S-N 61.3 25 61.9 22 0.350
SN to FH 6.0 2.2 6.6 2.4 0.325
N-Ba 91.1 3.9 92.8 3.5 0.094
N-CC 49.8 2.8 49.9 2.2 0.885
CC-Ba 413 26 42.9 24 0.021*
NSBa 132.9 4.4 136.5 42 0.003**
NSAr 122.2 4.8 1247 45 0.049*

Table 4

Cephalometric comparison between facemask treated and untreated skeletal

Class lil groups at posttreatment (T1)

Variable Treated group (n=40) Untreated (n=28) (mm or degrees)
Mean sSD Mean SD p-value

Maxilla and mandible
SNA 80.2 3.2 78.8 3.6 0.102
SNB 78.3 2.8 78.1 3.1 0.786
ANB 1.9 1.6 0.7 1.5 0.003**
Facialangle 84.4 2.3 85.0 25 0.318
FMA 28.9 4.7 27.9 3.6 0.354
Ramus angle (FH) 85.0 3.7 83.9 3.8 0.244
Gonialangle 123.9 6.3 124.0 5.2 0.946
NF (FH) -1.9 2.6 -1.0 2.7 0.178
Functional OP 124 41 11.7 3.0 0.426
Gn-Cd 102.5 3.8 101.5 3.9 0.302

Denture
Ui toFH 1121 7.9 111.3 6.3 0.662
IMPA 92.2 6.2 93.3 7.4 0.515
Interincisalangle 126.7 11.6 127.5 10.5 0.775
Wits -3.3 2.8 -4.4 2.3 0.096
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Figure 5
Superimposed profilogram of the treated
group atTO, T1, and T2

Figure 6
Superimposed profilogram of the
untreated group at TO, T1, and T2.

histologically in their response to
applied forces, - early face mask
therapy can be very effective in
protracting the maxilla, leading to
improvement of the skeletal Class
III morphology. Even if the overall
effects of face mask therapy in ad-
vancing the maxilla are unclear, it
can create a backward and down-
ward rotation of the mandible with
retroclination of the mandibular
incisors.'*'¢ The unfavorable direc-
tion of force of maxillary protrac-
tion results in counterclockwise
rotation of the maxillary compo-
nents, which may biomechanically
induce compressive stresses at the
sutures.?®

In this study, face mask hooks
were attached to a removable bite

Cephalometric comparison between facemask treated and untreated
skeletal Class Ill groups at posttreatment (T1)

Table 5

Variable Treated group (n=40) Untreated (n=28) (mm or degrees)
Mean sD Mean SD p-value

Cranial base
S-N 65.0 2.6 64.4 2.0 0.315
SNto FH 6.7 25 7.8 24 0.078
N-Ba 99.1 3.9 97.8 3.0 0.149
N-CC 53.7 2.6 53.0 2.5 0.278
CC-Ba 455 2.6 449 1.6 0.251
NSBa 133.8 41 135.4 3.9 0.116
NSAr 123.4 42 125.9 5.0 0.031

Table 6

Cephalometric comparison between facemask treated and untreated skeletal
Class Ill groups at postretention (T2)

Variable Treated group (n=40) Untreated (n=20) (mm or degrees)
Mean sD Mean SD p-value

Maxilla and mandible
SNA 80.2 3.8 80.9 3.5 0.545
SNB 78.8 36 80.2 34 0.210
ANB 1.4 1.9 0.7 1.3 0.182
Facialangle 85.6 2.9 87.5 22 0.025*
FMA 30.9 4.5 26.5 4.6 0.018*
Ramus angle (FH) 84.8 36 83.4 42 0.257
Gonial angle 125.2 6.1 123.1 5.6 0.260
NF (FH) -2.5 25 -1.1 24 0.076
Functional OP 11.2 4.3 9.5 27 0.133
Gn-Cd 113.3 4.5 115.0 4.9 0.254

Denture
U1 to FH 1154 42 118.1 3.0 0.024*
IMPA 90.0 46 91.0 5.7 0.538
Interincisalangle 124.6 6.6 124.4 6.1 0.921
Wits -3.9 3.2 4.3 2.4 0.657

Table7

Cephalometric comparison between facemask treated and untreated skeletal
Class lll groups at postretention (T2)

Variable Treated group (n=40) Untreated (n=20) (mm or degrees)
Mean sb Mean SD p-value

Cranial base
S-N 67.8 25 67.7 24 0.897
SN to FH 72 26 7.4 22 0.793
N-Ba 105.3 3.6 105.4 3.7 0.931
N-CC 56.7 25 57.0 3.0 0.729
CC-Ba 48.7 32 484 24 0.739
NSBa 133.7 4.6 133.4 5.4 0.849
NSAr 124.8 45 126.0 5.8 0.461
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plate at the distal sites of the de-
ciduous first molars (#54 and #64)
to obtain a horizontal reaction and
favorable clockwise rotation of the
maxillary components.

The mean period for face mask
use was 6 months, and the children
were very cooperative during both
the treatment and retention peri-
ods.

At retention, most of the treated
subjects were at the beginning of
the pubertal growth spurt (mean
age, 11 years 0 months), so we
could not predict the degree of sta-
bility of the treatment. However,
treatment was considered success-
ful for 85% of 96 children with
Class III malocclusion and anterior
crossbite. Treatment for the re-
lapsed subjects (15%), which was
not analyzed in detail in the present
study, might have been compro-
mised by related abnormal func-
tions.?% Abnormal function of the
tongue and lips is said to have an
aberrant effect on the form of the
dentoalveolar complex.? Subjects
who exhibit complex tongue thrust
swallowing with the teeth apart
had a higher frequency of man-
dibular overjet (negative overjet)
and mesial molar occlusion.” The
functionally protrusive or deviated
posture of the mandible may be
genetic in origin.?®?* Early orth-
odontic treatment with appliances
or functional training might be a
significant factor preventing Class
III malocclusion.® If age is a factor
in the incidence of abnormal hab-
its in children,® myofunctional
therapy could be effective.®* The
primary goal in treating a child
with tongue thrust is to establish a
proper relationship between the
tongue, lips, and jaws.® The sub-
jects who relapsed, with or without
myofunctional therapy, showed a
strong tendency to retain their
original abnormal habits, empha-
sizing the necessity of bite training
(mandibular closure) and muscle
strengthening. This clinical ap-
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Table 8
Horizontal and vertical changes, ANS, A-point, B-point, and ME

Variable Treated group Untreated group

T1-TO T2-T1 T1-TO T2-T1
ANS:X 4.4 7.2 3.3 7.5
ANSY -4.9* -9.6 -3.7* -9.5
A:X 47 7.5 3.7 8.2
AY -4.1* -9.3 -3.1* -9.6
B:X 25 5.9* 4.0 9.5*
BY -9.4" -18.5 7.4 -16.3
Me:X 3.7 7.4* 3.7 10.9*
Me:Y -11.0* -22.2 -9.4* -22.0

proach could be supported by the
evidence that the advantage of
masticatory muscle training is
based on the facts that EMG dis-
charge in the corrected tongue
thrusters group showed activity
similar to that of the normal swal-
lowers group,® and that the in-
creased activity of EMG is
positively correlated with the inten-
sity of bite force.”

Chong et al.* reported at follow-
up that acquired positive overjet
was diminished mainly by
proclination of the mandibular in-
cisors. In the present study, the 40
treated skeletal Class III subjects
showed an acceptable occlusion at
T2, with normal incisor relation-
ship, a good profile, and a normal
tooth-contact swallowing pattern.
On the other hand, the 15% (of a
total 96 treated subjects) who re-
lapsed showed proclination of the
mandibular incisors, which might
be related to the presence of abnor-
mal pressure habits remaining at
posttreatment.

Although the skeletal profile in
Japanese children with normal oc-
clusion becomes straighter with
aging,**¥ the mean ANB angle at 3
years 10 months in Japanese fe-
males (4.5°) was maintained until
6 years 11 months, but diminished
to 2.9° by 13 years 3 months.”

In the present study, treated max-
illary components showed signifi-
cant anterior advancement at T1.
The initial ANB angle in the un-
treated group, 0.4°, increased

Vol. 69 No. 4 1999

slightly to 0.7° at 11 years 6 months
(T2), maintaining the skeletal Class
III pattern.

Susami® and Sawa,?® in studies of
Japanese children reported that an-
terior crossbite subjects showed
more labial inclination of the max-
illary central incisors than did sub-
jects with normal occlusion.
Twenty-one out of 28 untreated
subjects showed a natural correc-
tion of anterior crossbite by the
time the permanent incisors
erupted (T1). The eruption of max-
illary incisors associated with an
increase in labial inclination may
contribute to the correction of an-
terior crossbite.

Posttreatment results at T1
showed that significant (p<0.01)
anterior advancement of the max-
illary components occurred, the
mandible rotated backward and
downward without increasing the
lower anterior facial height, and the
incisor relationship improved. The
T2-T1 difference, however, indi-
cated that SNA did not increase in
the treated group, although the un-
treated group showed a slight
(2.1°) but insignificant increase
(Table 8, Figure 4).

Enlow® reported that ethnic
groups with a brachycephalic
headform can have relative retru-
sion of the nasomaxillary complex
with a more anterior relative place-
ment of the entire mandible, result-
ing in a greater tendency toward a
Class III profile. The absence of in-
crease in SNA postretention (T2) in



the treated group indicates that the
genetic growth trend in this Japa-
nese Class IIl sample with a
brachycephalic headform predomi-
nates over orthopedic effects ob-
tained after treatment.

Conclusions

Cephalometric data of untreated
and treated Class III groups were
analyzed. The T1-TO difference in
the treated group showed that
more advancement of the maxilla
occurred, along with backward ro-
tation of the mandible and correc-
tion of the anterior crossbite. At
postretention (T2), the mandible in
the treated group showed signifi-
cantly less forward growth when
compared with the untreated
group. Although posttreatment re-
sults showed a significant anterior
advancement of the maxillary com-
ponents, there was no increase in
SNA angle at postretention. Sub-
jects who relapsed tended to main-
tain their original abnormal habits.
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