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Managing the developing Class III
malocclusion with palatal expansion and
facemask therapy
Patrick K. Turley, DDS, MSD, MEd
Santa Monica, Calif

O

ne of the most significant changes in the area
of early treatment in recent decades concerns
managing the developing Class III malocclusion. Twenty-five years ago, early intervention for
Class III malocclusion was not common in the United
States. Management usually involved chincup appliances to restrain mandibular growth, camouflage techniques to advance maxillary incisors and retract mandibular incisors, or waiting until growth ceased to pursue
orthognathic surgery. The development and refinement of
maxillary protraction with facemask and palatal expansion
have provided a predictable and effective approach to
managing treatment that was once considered difficult.
Most patients with developing Class III malocclusions display anteroposterior and vertical maxillary
deficiency with a normal to slightly protruded mandible
and average to deep overbite.1-3 These patients are
managed well with maxillary expansion and facemask
therapy. Although this approach has been described as
maxillary protraction, the correction occurs by a combination of skeletal and dental movements in both the
anteroposterior and vertical planes of space.4 A large
range of responses is reported in the literature, with
some articles noting significant maxillary advancement
and others reporting minimal or no change with treatment.5-17 This disparity in response might be due to
variations in treatment protocol including the design of
appliances, the number of hours worn per day, and the
overall treatment time. Although the average maxillary
advancement in our study was 3.3 mm, 6 of 21 patients
showed maxillary advancement from 5 to 8 mm.4
Similarly, when the average SNA change was 2.35°, 5
of 21 patients showed SNA changes of 4° to 5°.
Mandibular clockwise rotation accounted for 25% of
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the total correction, as did anterior maxillary tooth
movement (20%-25%).
Facemask treatment timing

Only recently has the question of optimal timing for
facemask therapy been addressed. Controlled studies
on Class II treatment suggest that results can be
obtained over a wide range of ages in a child’s
development and that little is to be gained from timing
growth modification treatment to a particular stage of
maturation.18-21 Without referencing any studies, however, some of these authors suggested that there is a
small window of opportunity for treating the young
Class III patient.22 Baik6 examined this question using
the records of 47 Korean children divided into 3
groups: less than 10 years of age, 10 to 12 years, and 12
years and older. No statistically significant difference
was found among the 3 groups with the Kruskal-Wallis
test. The authors stated, however, that “the number in
each group was not enough to evaluate the accurate
effects according to age.” Sung and Baik15 subsequently evaluated the effect of maxillary protraction in
129 subjects with Class III malocclusion. The patients
were divided into 6 age groups from ages 7 to 12, and
comparisons were made for treatment effects. The
results showed that the amount of skeletal change
among the groups was not statistically significant.
Merwin et al23 examined 30 patients divided into 2
groups, 5 to 8 years of age and 9 to 12 years, treated
with maxillary expansion and protraction. Cephalometric changes were similar between the 2 age groups,
suggesting that a similar skeletal response can be
expected in patients in either the early or the late mixed
dentition. Several studies, however, have shown a trend
for greater orthopedic change in younger children.
Baccetti et al5 examined the differences in early vs late
treatment in 2 groups of children treated with bonded
maxillary expanders and facemasks. The younger
group showed significantly greater advancement of
maxillary structures and significantly more upward and
forward direction of condylar growth after treatment. A
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subsequent examination of this sample using Bookstein’s shape– coordinate and tensor analysis confirmed
that treatment produced more favorable size and shape
changes in the maxilla and the mandible in the early
mixed dentition group.24
Suda et al25 hypothesized that evaluating bone age
with hand-wrist radiographs would help to determine
the optimal timing for maxillary protraction. Thirty
Japanese patients treated with maxillary lingual arch,
reverse pull headgear, and active chincup were compared with 30 patients treated with lingual arch, chincup, or both. Each group was divided into younger and
older subgroups to examine the effect of early treatment. Younger boys showed greater maxillary advancement than older boys. The SNA angle increased
more in boys who were less skeletally mature than the
girls. Although these appliances and treatment effects are
different from facemask and palatal expansion treatment,
the results suggest that earlier treatment, as determined by
bone age, might produce more favorable results.
To further address the question of optimum treatment timing, we examined 63 patients treated with
banded/jackscrew palatal expanders and facemasks.9
Three groups were studied: 4 to 7 years (n ⫽ 15), 7 to
10 years (n ⫽ 32), and 10 to 14 years (n ⫽ 16). The
younger children (4 to 7 years) showed statistically
greater increases in the SNA angle than did the 7-to10-year olds. The youngest group also showed almost
twice the change in SNA as the older group (10-14
years), although the difference was not statistically significant. All other changes were similar among the groups.
Analysis of the changes in anatomic landmarks
using the X-Y coordinate system demonstrated greater
movement at Point A in the youngest children than in
the middle group. There also was less clockwise rotation of the mandible in the younger children. Measurements along the functional occlusal plane demonstrated
greater apical base change, and greater molar and
overjet correction in the younger (4-7 years) versus the
older (10-14 years) children. The middle children (7-10
years) also showed greater apical base change and
molar correction than did the older children. The results
of this study suggest that earlier treatment produces a
more favorable result; however, the older children did
demonstrate significant treatment effects, indicating
that orthopedic changes can be obtained in the 10-to14-year age group. Similar results have been reported
by Saadia and Torres,26 who examined 112 patients
divided similarly into 3 age groups. Their results were
obtained faster and with fewer hours of appliance wear
per day in the younger children.
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Stability of facemask therapy

Little is known about the stability of facemask
therapy, and the few published studies are of short
duration and present varying results. Wisth et al27
investigated the posttreatment growth of 22 children
treated with facemask and quad-helix, and compared
them with 40 Class I controls. During the posttreatment
period, changes in the maxilla, the mandible, and the
overbite were not statistically different from the controls. These results suggest that growth is normalized
after facemask therapy. Other studies, however, suggest
that patients treated with facemasks resume a Class III
pattern of growth after treatment. McGill28 evaluated
posttreatment changes in 29 patients treated with facemasks and bonded expanders. The patients were retained with 3-way sagittal appliances or passive acrylic
plates. During the 13.7-month observation period, they
showed a decrease in overjet because of less-thanaverage maxillary growth and slightly increased mandibular growth. Chong et al7 examined 16 patients
treated with facemasks and labiolingual appliances or
bonded palatal expanders. Posttreatment growth, averaging 3.6 years, was compared with 13 untreated
matched Class III controls. No differences were found
between the treated patients and the Class III controls
during the posttreatment observation period, although
some reduction in overjet occurred in the treated group.
Shanker et al29 compared 25 Chinese children treated
with maxillary protraction/hyrax expansion with untreated Class III patients matched for age, sex, and race.
No significant differences were found in the horizontal
or the vertical movement of Point A during the 12month observation period. These latter studies suggest
that patients treated with facemasks continue to grow
similarly to Class III patients after treatment.
To further investigate posttreatment growth, we
examined the records of 24 Class III patients treated
with custom facemasks and banded palatal expanders.30
Posttreatment growth of 2.3 years was compared with 2
untreated control samples, Class I (n ⫽ 24) and Class
III (n ⫽ 27). When the Class I and Class III untreated
patients were compared, the Class III patients showed
less maxillary growth measured at Point A (0.4 vs mm)
and greater forward movement of the mandible (1.6
mm vs 0.6 mm). After facemask therapy, the maxilla
grew the same as in the untreated Class III patients, but
less than in the Class I patients (0.4 vs 1.0 mm). Mandibular growth was similar in all groups. Although growth
reverted to a Class III pattern, all patients showed positive
overjet when examined 2.3 years after treatment.
Gallagher et al8 showed similar posttreatment responses in a sample of 22 children treated with palatal
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expansion and facemask. During the 17-month posttreatment observation period, maxillary growth was
less than in the Class I controls, whereas mandibular
growth was similar to the controls. Ngan et al12
examined patients at 4 years posttreatment and observed greater relapse tendencies. Fifteen of 20 patients
maintained a positive overjet or end-to-end relationship; 5 reverted to anterior crossbite.
These studies suggest that facemask therapy does
not normalize growth but, rather, that treated patients
resume a Class III growth pattern, characterized primarily by deficient maxillary growth. Although a
longer follow-up period is needed, the data support the
practice of overcorrection to compensate for deficient
posttreatment maxillary growth.
Benefits of palatal expansion

Palatal expansion has been advocated as a routine
part of Class III correction with facemask therapy.31-33
The benefits of palatal expansion might include expansion of a narrow maxilla and correction of posterior
crossbite, increase in arch length, bite opening, loosening or activation of circummaxillary sutures, and initiating downward and forward movement of the maxillary complex. Haas34 showed that maxillary expansion
always moves the maxilla down and often moves it
forward. These findings have been supported by others.35-37 Clinicians have advocated maxillary expansion
a week before starting facemask use, even without
maxillary constriction or crowding. Critical evaluation
of the benefits of expansion, however, have been
limited. We initiated a randomized clinical trial to
examine the effects of palatal expansion on maxillary
protraction.38 One group was treated with facemasks
and active palatal expansion, the other with facemasks
and passive expansion appliances. The results of this
study showed no differences between the expansion
and the nonexpansion groups in any cephalometric
variable, in overall treatment time, or in the time for
initial crossbite correction. The results suggest that
without other reasons for expansion, such as maxillary
width or space deficiency, expansion does not significantly aid in Class III correction.
Timing of phase 2 orthodontics

Although optimal timing for phase I therapy is
important, another important question is when to begin
definitive phase II orthodontic treatment. Starting treatment after the permanent second molars have erupted
allows the practitioner to evaluate posttreatment growth
and to minimize the duration of fixed appliance therapy. Later development in boys, especially, cautions
against treating too early. It is not unusual to see an

11-year-old boy with all his permanent teeth erupted;
with 2 more years of orthodontics, his treatment will
then finish at age 13 to 13.5 years, just when he will
enter his pubertal growth spurt. Most orthodontists
have seen such a patient grow into a Class III relationship after treatment, even when he initially was not
obviously Class III. For these reasons, I prefer to postpone
definitive orthodontics in boys as long as possible.
In addition to the difference in maturation time
between boys and girls, there might be other reasons
why boys show a greater relapse tendency. Latent
mandibular growth seems to be the main cause of
posttreatment relapse. Björk and Helm39 showed that
condylar growth continues for approximately 2 years
after sutural growth of the maxilla has ceased, and even
after growth in height has ceased. Behrents40 examined
changes in the craniofacial complex in adults and
showed that growth in the maxilla and the mandible
actually continues throughout life in varying amounts
and directions. Men show greater condylar growth than
women, and both show more mandibular than maxillary growth. Not only do men show more condylar
growth, but the direction of growth is different from
women, who show primarily a vertical descent of the
mandible. Men show a much greater anterior movement of the mandible, which might lead to a greater
relapse tendency.40
CONCLUSIONS

Although our knowledge about Class III treatment
with facemask and maxillary expansion has increased
substantially in recent years, much remains to be
learned. Studies show that facemask and palatal expansion therapy is an effective method for treatment, and,
although earlier intervention might provide a better
orthopedic response, treatment in the late mixed or
early permanent dentition can produce positive results.
Both early and late orthodontic treatment are associated
with compromises that should be anticipated by the
practitioner. Although the benefits of starting early
appear compelling, earlier intervention increases the
overall time the patient will be in treatment, especially
if a middle phase for crowding or relapse tendencies is
needed before full banded orthodontics. Patient compliance is much better in younger children, however,
with most of them achieving overcorrection in less than
a year. Overcorrection is recommended, because, after
treatment, these patients grow similarly to untreated
Class III patients. With overcorrection, treatment in the
short term (2-3 years) shows good stability, with few
patients requiring later facemask therapy. On the other
hand, some patients might need continued facemask
therapy even during phase II treatment. Currently, we
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lack long-term data to answer the many questions that
continue to plague orthodontists in regard to the longterm stability of facemask therapy.
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