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Abstract
Etiology of Class III malocclusion can be genetic or en-

vironmental. Proclination of mandibular incisors and
retroclination of maxillary incisors can cause posturing
of the mandible in an anterior position due to incisal in-
terference, a condition called pseudo Class III malocclu-
sion that can be misleading in evaluating a patient with
skeletal Class III malocclusion. Unfortunately, cephalo-
metric evaluation may not be the most reliable tool in dif-
ferentiating whether the maxilla or the mandible contrib-
utes to the skeletal disharmony. The most consistent find-
ings seem to be the dental characteristics of Angle’s Class
III molars and canines, retroclined mandibular incisors,
and the presence of an edge-to-edge or an anterior crossbite
occlusion. This paper presents a diagnostic scheme to dif-
ferentiate between dental and skeletal crossbites. Early
treatment of Class III malocclusion can help to minimize
the adaptations and limitations that are often seen in se-
vere malocclusion of the late adolescence. However, treat-
ment of skeletal crossbites remains a continuous challenge
to the profession. Due to the diversity and variability in
facial growth, accurate individualized growth prediction
is not possible at the moment. Treatment directed at the
mandible seems to invite relapse during the pubertal
growth period. Treatment directed at the
maxilla shows promising results and is
awaiting long-term clinical results follow-
ing early orthopedic interventions. Several
intraoral appliances have proved to be suc-
cessful in eliminating dental crossbites. Investigator
(Pediatr Dent 19:386-95, 1997)

Prevalence of Class III
malocclusion

T he prevalence of Class III maloc-
clusion varies among different eth-
nic groups (Table 1). The preva-

lence of this type of malocclusion in the
Caucasion population is approximately
3-5% (Table 1).1-9 In studies of US Afri-
can-American population groups, the
prevalence is approximately 3-6%.l°-13

Though few epidemiologic studies are

available for other ethnic groups, higher frequency of
Class III malocclusion is reported in Asian popula-
tions.1~-16

Etiology of Class III malocclusion
The few studies of human inheritance and its role in

Class III malocclusion support the belief that growth and
the size of the mandible are affected by heredity.17,18

Jacobson et al. 19 noted that the most well-known ex-
ample of inheritance, as described by McGuigan in
1966,2o is that of the Hapsburg family. The distinct char-
acteristics of this family included a prognathic lower
jaw. Of 40 members of the family for whom records
were available, 33 showed prognathic mandibles. In
1970, Litton et al. 17 studied the families of 51 individu-
als with Class III anomalies. They concluded that den-
tal Class III characteristics were related to genetic in-
heritance in offspring and siblings.

Rakosi and Schilli 21 describe some environmental
influences, such as habits and mouth-breathing, on
the etiology of Class III malocclusion. Excessive man-
dibular growth could arise because of mandibular
posture, as constant distraction of the mandibular
condyle from the fossa may be a growth stimulus.
Functional mandibular shifts because of respiratory

]-ABLE ~. REPORTED PREVALENCE OF CLASS ||1 MALOCCLUSION

IN CAUCASIAN POPULATION

Date Sample Incidence

Ainsworth1 1925
Huber and Reynolds5 1946
Bjork2 1947
Enrich and Associates13 1957
Humphreys and Associates3 1950
Massler and Frankel4 1951
Newman6 1956
Goose and Associates7 1957
Hill and Associates7 1959

Altemus1° 1959
Horowitz and Doyle12 1970
Garner and Buttu 1985

4170 (2-11 yrs) 1.25%
500 (16-32 yrs) 12.2
322 (boys I yrs) 2.8
1476 (12-14 yrs) 3

2711 (2-5 yrs) 1.52
2758 (14-18 yrs) 9.4
3355 (6-14 yrs) 0.48
2956 (7-15 yrs) 2.91
4251 (6-8 yrs) 1

4127 (15-18 yrs) 1
3280 (12-16 yrs) 5

410 (9-14 yrs) 8.7
445 (13-15 yrs) 6.3%
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needs, tongue size, or pharyngeal dimensions, may
also affect the jaw size.22

Characteristics of skeletal
Class III malocclusion

Individuals with Class III malocclusion may have
combinations of skeletal and dentoalveolar compo-
nents. Consideration of the various components is es-
sential so that the underlying cause of the discrepancy
can be treated appropriately. Jacobson et al. 19 con-
ducted a cephalometric study to identify the various
types of skeletal Class III patterns. The Class III pattern
with the highest frequency was the normal maxilla and
prognathic mandible. Approximately 25% of the Class
III group showed a deficiency in the maxilla. In com-
parison to subjects with normal skeletal patterns, Class
III subjects had a shorter anterior cranial base, a more
obtuse gonial angle, glenoid fossa positioned further
forward, more proclined maxillary incisors, and more
retroclined mandibular incisors. Ellis and McNamara23

reported a higher frequency of maxillary retrusion in
their sample (Table 2). Similar results were reported 

TaBLe 2. COMPONENTS OF CLASS III MALOCCLUSION

ELLIS AND MCNAMARA 21

DENTAL ASSESSMENT
(Molar relationship and overjet)

Class IH molar relationship
Negative oveoet

FUNCTIONAL
ASSESSMENT

No CR-CO
Shift NN~ CR-CO Shi~

True Class IIl
malocclusion

Group Maxilla Mandible No. (%)

I retrusive protrusive 30.1
II retrusive neutral 19.5
III neutral neutral 19.2
1V protrusive protrusive 14.9
V retrusive retrusive 7.9
VI neutral neutral 4.6
VII neutral neutral 1.6
VIII protrusive neutral 1.6
XI protrusive retursive 0.33

Guyer et al?4 However, cephalometric analysis may not
be the most reliable tool to differentiate whether the
maxilla or mandible contributes to the skeletal dishar-
mony. In two separate studies, clinicians failed to iden-
tify the etiology of Class I125 and Class III malocclu-
sion,26 respectively. The most consistent findings seem
to be the dental characteristics which include Angle’s

Class IlI molar relationship
Positive overjet or end to
end incisal relationship with
retroclined mandibular incisors

Pseudo Class 11I Compensated Class
malocclusion malocclusion

Eliminate
CO-CR shift

/ ",,,
Class I molar Chss III molar
relationship relationship

Fig 1. Diagnostic scheme for dental and skeletal anterior crossbites.

Class III molars and canines,
retroclined mandibular incisors,
proclined maxillary incisors, and an
edge-to-edge incisor relationship or
anterior crossbite.

Differential diagnosis of
anterior crossbite

Anterior crossbite is defined as a
malocclusion resulting from the lin-
gual position of the maxillary ante-
rior teeth in relationship to the man-
dibular anterior teeth.27 Anterior
crossbite in the primary dentition
may be due to the abnormal inclina-
tion of the maxillary and mandibular
incisors, occlusal interferences (func-
tional), or skeletal discrepancies of the
maxilla and/or mandible.27, 28 To dif-
ferentiate a dental from a skeletal
crossbite, the following diagnostic
scheme can be adapted (Fig 1).
I. Dental assessment: Check if
the Class III molar relationship is
accompanied by a negative overjet.
If a positive overjet or end-to-end
incisal relationship is found, to-
gether with retroclined mandibular
incisors, a compensated Class III
malocclusion is suspected (i.e., up-
per incisors are proclined and lower
incisors are retroclined to compen-
sate for the skeletal discrepancy). If
a negative overjet is found, proceed
to the functional assessment.
II. Functional assessment: As-
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sess the relationship of the maxilla to the man-
dible to determine whether a centric relation/
centric occlusion (CR-CO) discrepancy exists.
Anterior positioning of the mandible may re-
sult from abnormal tooth contact that forces
the mandible forward. Patients who present
with a forward shift of the mandible on clo-
sure may have a Class I skeletal pattern, nor-
mal facial profile, and Class I molar relation
in centric relation, but a Class III skeletal and
dental pattern in centric occlusion, a situation
referred to as pseudo Class III malocclusion.
Elimination of CR-CO shift should reveal
whether it is a simple Class I malocclusion or
a compensated Class III malocclusion. On the
other hand, a patient with no shift on closure
most likely has a true Class III malocclusion.

III. Profile analysis: Turley29 recommended
evaluation of the overall facial proportions,
chin position, and midface profile. Is the over-
all profile convex, straight, or concave? Is the
maxilla retruded or is the mandible pro-
truded? By blocking out the upper and lower
lips, evaluate the chin relative position to the
nose and upper face. Is the chin retruded or
protruded? By blocking out the lower lip and
chin, evaluate the midface. There should be a
convexity or an imaginary line extending
from the inferior border of the orbit through
the alar base of the nose down to the corner
of the mouth. A straight or concave tissue con-
tour indicates a midface deficiency.

Growth and growth predictions
of Class III malocclusion

No two persons are identical, and each person has
a unique facial growth pattern,3° but several investiga-
tions have attempted to predict the progression of Class
III malocclusions. The aim was to determine if growth
prediction can be used to differentiate children with
Class III tendency. The data might provide a specific
skeletal morphological pattern that is identifiable in
Class III malocclusions.

According to Enlow,31 individuals or ethnic groups
with a brachycephalic head form have a correspond-
ingly greater tendency toward Class III malocclusions
and prognathic profiles. The head form is rounder,
shorter horizontally, and encompasses a wider brain.
This sets up a cranial base that is more upright and has
a more closed flexure, which decreases the effective
horizontal dimension of the middle cranial fossa. The
middle and anterior cranial fossae are wider but less
elongated. The anterior cranial fossa provides the tem-
plate that establishes the horizontal length and bilab
eral width of the nasomaxillary complex, which is
thereby shorter but wider.31 The author concluded that
the composite result is a relative retrusion of the
nasomaxillary complex and a more forward placement

of the entire mandible, with a greater tendency toward
a prognathic profile and Class III molar relationship.

In 1970, Dietrich32 reported that Class III skeletal
discrepancies worsened with age. Children with a
negative ANB angle were examined in three stages:
stage 1, deciduous; stage 2, mixed; and stage 3, per-
manent dentition. The percentage of children with
mandibular protrusion increased from 23 to 30 to
34% as the dentition progressed from stage I through
stage 3, respectively. Maxillary anteroposterior de-
ficiency problems went from 26 to 44 to 37%. These
results indicate that the abnormal skeletal character-
istics can become worse with time. Rakosi and
Schilli 2~ reported a conflicting result. The authors
examined 2000 preschoolers and found that 18% of
all malocclusions in the primary dentition were Class
III. With increasing age, the number decreased to 3%
in the mixed dentition.

In a study conducted by Guyer and coworkers24 in
1986, a control group of 32 Class I individuals was com-
pared with 144 Class III individuals. The samples were
divided into four age categories: 5-7 years; 8-10 years;
11-13 years; and 13-15 years. Various morphological
characteristics of Class III malocclusions were found in
all four groups. The authors concluded that the unique
skeletal and dental abnormalities were present at an
early age, and though patients may become worse with
age, they usually do not begin Class III development
later in life.

Mitani and associate833 looked at the growth of 34
untreated Japanese subjects with mandibular prog-
nathism during the 3 years after the pubertal growth
peak. They concluded that the morphologic character-
istics of mandibular prognathism established before
pubertal growth peak did not fundamentally change.
However, their total growth increments were about the
same as those with a normal mandible after the puber-
tal growth peak.

Prediction of a Class II! skeletal pattern based on
morphology can play an important step in orthodon-
tic diagnosis and treatment planning. Johnston34 pro-
posed a simplified method of generating long-term
forecasts by using a printed "forecast grid." This
method employed mean-change expansion of a few
cephalometric landmarks. The author stated that the
grid may provide a simple introduction to growth pre-
diction. However, a drawback to the grid system is that
it does not fit a random series of patients nearly so well.

Aki et al. 35 proposed the use of the symphysis mor-
phology as a prediction of the direction of mandibular
growth. Results indicated that a mandible with an an-
terior growth direction was associated with a small
height, large depth, small ratio, and large angle of the
symphysis. A posterior growth direction was associ-
ated with a large height, small depth, large ratio, and
small angle of the symphysis.

Schulhof and Bagba36 compared a computer-derived
growth forecast (Rocky Mountain Data Systems
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(RMDS), Sherman Oaks, CA) with actual growth in 50
untreated patients ages 5 to 8.5 years. Approximately
10 years of cephalometric records were available for
each patient. The results of the computer forecast were
compared with three other methods of growth forecast-
ing. The results indicated that the RMDS computer
program was the most accurate in this study. The ac-
curacy range of the prediction was from 70 to 80%.

In 1977, Schulhof and associates37 studied 14 skeletal
Class III patients in order to better predict which pa-
tients would grow more in the mandible than the cra-
nial base. To predict normal or abnormal growth, the
molar relationship, cranial deflection, porion location,
and ramus positions were measured and compared
with the norms and standard deviations. Using the
RMDS program, if the sum of the deviations is greater
than four, the computer warns the orthodontist of pos-
sible difficulty due to increased mandibular growth.
The authors again reported an accuracy rate of 70-80%.

In an attempt to identify morphologic characteris-
tics of the Class III skeletal pattern, Williams and
Andersen38 concluded by stating that "the diversity of
skeletal patterns resulting in Class III relationships
suggests the shortcomings of numeric predictive sys-
tems based on average incremental growth and a single
formula." In reviewing the current status of facial
growth prediction, Houston39 also stated that "in view
of the variability of growth of most facial dimensions,
detailed and accurate individualized growth prediction
is not possible. The best that can be done is to base treat-
ment planning on the existing facial pattern, allowing
for average growth changes for the group to which the
patient belongs."

Early treatment of Class III malocclusion:
Joondeph40 stated that "the objective of early orth-

odontic treatment is to create a more favorable environ-
ment for future dentofacial development. Interceptive
treatment can reduce the amount of dental compensa-
tions to skeletal discrepancy that are often associated
with a more severe malocclusion in late adolescence."
The goals of early interceptive treatment may include
the following:40-41

1. To prevent progressive, irreversible soft-tissue
or bony changes

2. To improve skeletal discrepancies and provide
a more favorable environment for normal
growth

3. To improve occlusal function
4. To enhance and possibly shorten phase II com-

prehensive treatment
5. To provide a more pleasing facial esthetic, thus

improving the psychosocial development of the
child.

In 1983, Campbell41 reviewed guidelines developed
by Turpin (1981) for deciding when to intercept Class
III malocclusion. The author recommended that early
treatment should be considered for a patient who pre-

sents with characteristics listed as positive factors.
Positive Factors: Convergent facial type; AP
functional shift; symmetrical condyle growth;
young, with remaining growth; mild skeletal
disharmony; good cooperation expected; no fa-
milial prognathism; good facial esthetics.

For individuals who present with characteristics
listed as negative factors, Turpin suggested delaying
treatment until growth is completed. He further stated
that patients should always be aware that surgery may
be necessary, even when an initial phase of treatment
may be successful.

Negative Factors: Divergent facial type; no AP
shift; asymmetrical growth; growth complete;
severe skeletal disharmony; poor cooperation
expected; familial pattern established; poor fa-
cial esthetics.

Early treatment of nonskeletal crossbites
Several intraoral appliances have been advocated for

correction of nonskeletally related anterior crossbites.
The fixed, inclined plane is strongly advocated by Croll
and Riesenberger.28 This appliance can correct the mal-
occlusion rapidly with little concern about patient com-

*•••*

Fig 2. Bite ramp incor- Fig 3. A reverse stainless-
porated into a removable steel crown to correct a
appliance for "jumping" an single tooth in anterior
anterior crossbite. crossbite.

pliance when the inclined plane is cemented. The bite
ramp (Fig 2) can easily be decorated to enhance
patient's acceptance. However, this appliance has
several disadvantages.42 The force exerted on the
ramp is unpredictable, patients may experience
speech difficulty during treatment, and a potential
for root damage exists due to the heavy, irregular
forces placed on the tooth.

A reverse stainless-steel crown (Fig 3) can be used
to correct anterior crossbite.28 An oversized permanent
lateral incisor preformed crown form is trimmed and
contoured at the gingival margin to fit snugly over the
maxillary primary tooth or teeth in crossbite. The
crown is reverse-cemented (i.e., facial to the lingual)
with polycarboxylate cement. One drawback is that
some patients and parents find the stainless-steel
crowns unattractive. With the advent of bonded resin
composite, the stainless-steel crown can be replaced by
bonded composite resin slopes for anterior tooth
crossbite correction.43

A tongue blade can be used for correction of a single
tooth in crossbite. This method is very unpredictable
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Fig 4. A removable appliance
with auxiliary springs to
correct one or two teeth in
anterior crossbite.

Fig 5. A maxillary lingual
arch with finger springs to
correct a single or multiple
teeth in anterior crossbite.

and its effect is dependent
upon the frequency of pa-
tient use and the patient's
tolerance of discomfort.
This is best applied to
teeth with mobility, when
a positive overjet can be
obtained immediately.42

The removable appliance with auxiliary springs
(Fig 4) requires patient cooperation for successful
treatment, but can be used successfully to move one
or two teeth. This appliance is best used for mixed-
to-permanent dentition.42

The maxillary lingual arch with finger springs42

(Fig 5) is fabricated using an indirect technique. Bands
are fitted on the maxillary second primary molars or
the permanent first molars. An impression of the max-
illary arch and bands is taken. Bands are transferred
to the impression before pouring. A lingual arch is
fabricated and soldered to the molar bands. Finger
springs with helices are soldered to the lingual arch.

Treatment of skeletal crossbites

Functional regulator (FR-3)
of Frankel (Fig 6)

This appliance is designed
to counteract the muscle forces
acting on the maxillary com-
plex.44 Frankel noted that the
vestibular shields in the
depths of the sulcus are placed
away from the alveolar buccal
plates of the maxilla to allow
for forward development of
the maxilla, whereas the
shields are fitted closely to the

alveolar process of the mandible to hold or redirect
growth posteriorly.45

Robertson46 followed 24 patients (12 Class II treated
with FR-2 and 12 Class III treated with FR-3) for two
years. The mean age range of the Class II group at the
start of treatment was 11 years and 9.4 years in the Class
III group. The principal treatment changes were den-
toalveolar. Overjet corrections reported in the two
groups were mostly due to crown tipping, with mini-
mal changes of the skeletal structure.

Fig 6. Functional
regulator (FR-3) of
Frankel.

Loh and Kerr47 studied the lateral cephalometric ra-
diographs of 20 patients treated with FR-3. No control
group was used and the mean treatment time was 3.1
years + 1.9. The FR-3 appeared to effect occlusal
changes by proclination of the upper maxillary incisors
and retroclining of the mandibular incisors. The man-
dible was repositioned in a backward, downward di-
rection, which in turn increased the facial height. Mini-
mal change was noted in the maxilla. The authors
concluded that the best indication for a good response
to treatment with the FR-3 would be in a Class III mal-
occlusion with an increased overbite of 4-5 mm and in
younger, early mixed dentition patients.

McNamara and Huge48 presented three case reports
who were treated with the functional regulator, with
two findings common among the three subjects. Man-
dibular growth was redirected in a vertical direction
and the maxillary dentition moved forward. Variable
responses were noted for the maxilla.

In a more recent study by Ulgen and Firatli,49 20 pa-
tients with functional Class III malocclusions were
treated with FR-3. The control group, of comparable
age to the treated sample, consisted of 20 subjects with
functional Class III malocclusion. The patients in both
groups were able to reposition their mandible back-
ward into an anterior edge-to-edge position. The re-
sults showed a significant increase in the ANB angle
in the treated group, mostly due to a decrease in SNB
as the mandible rotated downward and backward. No
significant changes in SNA were reported. The au-
thors stated that the treatment period in this study
was shorter compared to others, mainly because of
poor patient cooperation.

In conclusion, the functional regulator of Frankel
may have some clinical application, particularly in
patients with a potential for dental complications,
problems of limited severity, and reduced facial
height.44 However, this appliance would not be the
ideal choice for treatment of patients who present
with maxillary anteroposterior deficiency as the pri-
mary etiology. Petit50 and McNamara and Brudon44

also recommend the use of FR-3 for retention after
protraction headgear
therapy.

Chin cup therapy
The use of appli-

ances resembling chin
cups (Fig 7) to help re-
duce a prognathic man-
dible was reported as
early as the 1800s. In an
attempt to explain fail-
ure during early trials
with the chin cup,

Fig 7. Chin cup appliance for
modifying growth in patient
with mandibular prognathism
and vertical growing pattern.

Graber51 concluded that an inappropriate amount of
force, little understanding of facial growth, and use
of the chin cup after completion of skeletal growth
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contributed to the failure.
In 1977, Grabersl treated 30 skeletal Class III Cauca-

sian children, averaging 6 years of age, with chin cup
therapy for a period of 3 years. An untreated Class III
control was used for comparison. The author reported
a posterior rotation of the mandible, a decreased gonial
angle, a restriction in vertical condylar growth, and a
clockwise rotation of the maxilla.

Mitani and Sakamoto52 also reported similar results.
Though only three Japanese females were followed,
growth direction was altered downward and backward
in the patients with the use of the chin cup.

Asano53 found a decrease in the anteroposterior
length of the mandible in a study of 80 4-week-old male
Waster rats treated with mandibular retraction device,
compared to the 100-member control group. No "catch
up" growth behavior was noted in the experimental
group. Overall growth of the growing rats’ mandibles
was retarded, however no effect on the growth behav-
ior was noted after appliance removal.

In 1986, Mitani and Fukazawa~4 evaluated the effects
of orthopedic force coincident with the growth changes
of the mandible during the pubertal period to compare
a treated group of 21 Japanese females to a Class III
control group of comparable age. The patients were
examined in three stages: prepeak; peak; and postpeak.
Some incremental growth of the mandible accompa-
nied use of the chin cup in all three stages. Because the
peak stage showed the greatest incremental change, the
author concluded that orthopedic force does not alter
the basic growth timing of the mandible. The thickness
of the mandibular symphysis also decreased during
chin cup therapy. Lastly, the authors stated that the
complete inhibition of mandibular growth is difficult
to achieve and that individual reactions to the chin cup
force varied.

A study by Ishii et al. ss evaluated the effects of the
protraction headgear in conjunction with the chin cup.
Lateral cephalograms of 63 Japanese patients, averag-
ing 10.75 years of age were analyzed. The authors
found significant movement of the maxilla in the for-
ward direction with a counterclockwise rotation of the
nasal floor. The maxilla moved forward in an average
of 2.104 mm and ANS moved upward by 0.137 mm.
Changes in the mandible included a backward and
downward redirection. The mandible moved back-
ward and downward by 2.035 mm. Thus the maxilla
and mandible contributed equally to the correction of
the anteroposterior jaw relationship.

In 1986, Ritucci and Nandas6 focused on the effects
of chin cup on the maxilla and cranial base. Though the
sample sizes of the treated and control groups were
small (10 treated Class III patients and 7 untreated Class
I controls), their findings were similar to those reported
in a later study by Sugawara et al. 57 Ritucci and Nanda
reported a clockwise rotation of the maxilla with mini-
mal downward vertical growth. Similar to the results
of Sugawara et al., 57 the chin cup has no effect on the

anteroposterior growth of the midface. Proclination of
the maxillary incisors was common, most likely due to
occlusal interferences, going from a negative to a posi-
tive overjet. The authors also found that the cranial flex-
ure angle (N-S-Ba) was also decreased.

Sugawara et al. ~7 recently published a report on the
long term effects of chin cup therapy on three groups
of Japanese girls who started chin cup treatment at 7,
9, and 11 years. All three groups were followed by se-
rial lateral head films taken at the ages of 7, 9, 11, 14,
and 17 years. The authors found no effect of the chin
cup in the anteroposterior direction of the maxilla. The
skeletal profile showed great improvement during the
initial stages of chin cup therapy. Patients who entered
treatment at an earlier age showed a so-called catch-
up manner of mandibular displacement in a forward
and downward direction before growth was com-
pleted. The authors concluded that chin cup therapy
did not necessarily guarantee positive correction of
skeletal profile after completion of growth.

A more recent article by Allen and co-workers58

described the use of the chin cup in conjunction with
an upper, removable appliance. An average differ-
ence in overjet of 6.89 mm between the treated and
control groups was present prior to start of treat-
ment. The authors reported that correction of the
Class III relationship was attributed to proclination
of upper incisors, retroclination of lower incisors,
and downward movement of the mandible. Though
improvements were noted, the ANB angle did not
change appreciably. The authors questioned whether
the chin cup does or does not bring about a change
in the anteroposterior jaw relationship.

In summary, attempts to restrict mandibular
growth using chin cup therapy have shown differ-
ent results. Sugawara et al. s7 stated that clinicians
"should not overestimate the effects of a chin cup
appliance to correct skeletal facial profiles" and con-
cluded that "a chin cup should be applied within
limitations on the basis of proper diagnosis and treat-
ment objectives." For patients with skeletal Class III
malocclusion due primarily to maxillary anteropos-
terior deficiency, the chin cup therapy would not
address the underlying problem,s6, ~7

Protraction headgear treatment

Protraction headgear, in conjunction with a palatal
expansion appliance (Fig 8 A-H) has been used to cor-
rect patients with maxillary deficiency and/or man-
dibular prognathism.29’ ss, s9~3 Dramatic skeletal changes
can be obtained in animals with continuous protraction
forces to the maxilla.64-68 In human studies, the indi-
vidual most responsible for reviving the interest in this
technique was Delaire.69 More recently, Petits° modified
Delaire’s basic concepts by increasing the amount of
force generated by the appliance, thus decreasing the
overall treatment time.

In 1944, Oppenheim7° stated that one cannot control
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Fig 8. Protraction headgear in conjunction with fixed expansion appliance to correct skeletal crossbites.

B. Intraoral photograph
showing anterior crossbite
of all maxillary incisors.

A. Pretreatment profile of
a 5-year-old girl with
maxillary incisors.

the growth or anterior
displacement of the man-
dible. He suggested mov-
ing the maxilla forward in
hope of counterbalancing
mandibular protrusion.
Haas71 showed displace-
ment of the maxilla down-
ward and forward with the
use of palatal expansion.
Several clinical studies
have noted that maxillary
protraction was enhanced
when used in conjunction
with a palatal expander.21*'

expansion

C. Maxillary expansion
appliance with labial wire
extending to the canine
region for maxillary
protraction.

F. Intraoral photograph
showing correction of
anterior crossbite.

59-61,71

may "disarticulate" the maxilla and initiate cellular re-
sponse in the suture, allowing a more positive reaction
to protraction forces.72-73

Nanda72 demonstrated the use of modified protrac-
tion headgear in patients prior to their adolescent
growth spurt. A combination of rapid palatal expan-
sion and /or the use of the chin cup was often combined
with use of the protraction headgear. The author re-
ported favorable results after 4-8 months of protraction
headgear treatment. The maxilla and dentition were
anteriorly displaced 1-3 and 1-4 mm, respectively.

Wisth and colleagues62 evaluated lateral cephalo-
grams of 22 Class II children, aged 5-10 years, treated
with protraction facemasks. They compared them at
pretreatment, after 3-12 months of treatment, and af-
ter an observation period of 6-48 months, with a con-
trol group of individuals with normal occlusion. Treat-
ment results for 18 children showed a significant
decrease in mandibular prognathism and a correction
of the overjet. The changes observed during retention
were found to be comparable to the control groups. The
authors concluded that maxillary protraction had a
normalizing effect not only on the negative overjet but

D. Protraction headgear
with elastics (14 oz per
side) protracting at 30° to
occlusal plane.

E. Post-treatment profile.
Note the improvement in
facial convexity.

G. Pretreatment lateral
cephalogram showing skeletal
Class III malocclusion.

H. Post-treatment lateral cephalo-
gram showing improvement in
anteroposterior skeletal relationship.

on the general facial morphology.
McNamara59 and Turley29 reported similar findings

with a bonded, maxillary-expansion appliance and pro-
traction headgear. Treatment resulted in anterior move-
ment of the maxilla, downward and backward rotation
of the mandible, increased lower facial height, and
overall improvement of soft-tissue contour.

Takada and colleagues74 treated 61 female Japanese
children with a modified maxillary protraction head-
gear and chin cup. The treatment group was divided
into three categories: prepubertal (7-10 years);
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midpubertal (10-12 years); and late pubertal (12-15
years) with average treatment time of 1.1, 1.0, and 1.4
years, respectively. They reported a significant increase
in maxillary length for the prepubertal and mid-puber-
tal groups. The results were not as significant in the late
pubertal group.

Ngan and colleagues61 found similar results in Chi-
nese Class III patients treated with maxillary expansion
and protraction. Six months of treatment resulted in
correction of negative overjet and molar relationship.
The maxilla moved anteriorly and the mandible rotated
posteriorly. The authors noted a significant improve-
ment in facial profile, which added to the benefit of
early orthopedic intervention.

Fixed comprehensive appliance therapy
and surgical correction

Skeletal discrepancies that cannot be resolved dur-
ing mixed dentition by growth modification may re-
quire comprehensive appliance therapy and/or surgi-
cal correction. Treatment of Class III malocclusion in
adolescence is indicated in many instances to alleviate
the potential psychosocial problems, prevent the prob-
lem from becoming too severe, and perhaps reduce the
need for surgery. However, some cases that are appar-
ently rendered during childhood recur during the ado-
lescent growth spurt. The strategies of Class III treat-
ment75 in adolescence include

¯ Forward displacement of the midface
¯ Inhibition of mandibular growth
¯ Redirection of mandibular growth
¯ Dental and alveolar process repositioning.

The choice of strategies is dependent on facial mor-
phology and estimates of the duration of growth. Cases
of midface deficiency are best treated with face-mask
orthopedics combined with fully bracketed arches in
both jaws. The long-term prognosis of this treatment
is unknown. Mandibular prognathism alone may be
treated with chin cup therapy to inhibit mandibular
growth, but this has limited potential. Class III elastics
and extractions sometimes permit mild mandibular
prognathisms to be camouflaged by tooth movements
and alveolar process repositioning, but this treatment,
along with face masks and chin cups, is limited to mild-
to-severe problems.

For patients with continued disproportional sagit-
tal and vertical growth, or Class III patients with man-
dibular excess combined with a divergent facial pat-
tern, there are no good nonsurgical treatment solutions.
Such patients are outside the "envelope of discrepancy"
proposed by Proffit and Ackerman.76 Early surgery is
an alternative solution, but surgical intervention in the
maxilla in a young child has the potential to reduce
growth that is already likely to be somewhat deficient.77

Patients with true mandibular prognathism may con-
tinue to grow for several years beyond puberty. There-
fore, continuing mandibular growth must be assumed
until two lateral cephalograms taken at least 1 year

apart show no demonstrable growth. The current sur-
gical methods for correcting skeletal Class III problems
are ramus osteotomy to set back a prognathic mandible,
mandibular inferior border osteotomy to reduce chin
height and/or prominence,78 and/or LeFort I osteot-
omy to advance a deficient maxilla, often with segmen-
tation to allow transverse expansion.

Conclusions

The ability to differentiate between pseudo Class III
malocclusion and true skeletal Class III malocclusion
can help clinicians formulate early treatment for these
patients. This paper presents a diagnostic scheme to
differentiate between dental and skeletal crossbites
based on dental and functional assessments. Several
intraoral appliances have proved to be successful in
eliminating dental crossbites. However, treatment of
skeletal crossbites remains a continuous challenge to
the profession. Due to the diversity and variability in
facial growth, accurate individualized growth predic-
tion is not possible at the moment. Treatment directed
at the mandible seems to invite relapse during the pu-
bertal growth period. Treatment directed at the max-
illa shows promising results but awaits long-term clini-
cal results following the early orthopedic intervention.

Dr. Ngan is Professor and Chair, Department of Orthodontics,
West Virginia University, School of Dentistry. Dr. Hu is in private
practice in Olnui, Maryland. Dr. Fields, Jr. is Professor and Dean,
The Ohio State University, College of Dentistry.
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