
419VOLUME LV NUMBER 7 © 2021 JCO, Inc.

FABRICIO PINELLI VALARELLI, DDS, MSc, PhD
MARIA FERNANDA ANTONIO SILVA, DDS
LUCIANO IMAI, DDS, MSc
GUILHERME JANSON, DDS, MSc, PhD
KARINA MARIA SALVATORE FREITAS, DDS, MSc, PhD

Strategies for Compensatory 
Orthodontic Treatment of  
Adult Skeletal Open Bite

facial heights (with a short mandibular ramus), ex-
cessive lower anterior facial height, counter- 
clockwise rotation of the palatal plane, clockwise 
rotation of the mandible, and increased alveolar 
height in the posterior region of the maxilla.1 Skel-
etal open bite often results in a vertical maxilloman-
dibular imbalance called long-face syndrome.3-6

The morphology of skeletal open bite may ex-
tend beyond the anterior region to the premolars and 
molars. Cephalometrically, it is characterized by an 
open mandibular plane angle, negative overbite, me-
sial angulation of the posterior teeth, divergence of 
the occlusal planes, maxillary arch atresia, dispro-
portional relationship of total anterior and posterior 
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Open bite is a common malocclusion in the deciduous and mixed denti-
tion that can, if not corrected, evolve into a skeletal open bite in the 
permanent dentition.1 Its etiology is multifactorial, involving morpho-

functional deviation of the masticatory system, tongue interposition, and 
deleterious habits, among other factors.2
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Fig. 1 18-year-old male patient with severe anterior open bite, Class III mo-
lar relationship on left side, and upper and lower anterior crowding before 
treatment.
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Diagnosis and treatment planning for anteri-
or open bite depend mainly on the severity and 
degree of facial involvement. In non-growing 
young adult patients with severe skeletal open bite, 
the options are limited to compensatory orthodon-
tics or surgical-orthodontic treatment.7,8 When the 
open bite affects facial esthetics, the patient’s chief 
complaint should be the decisive factor.1 Compen-
satory treatment of a hyperdivergent patient may 
require extraction of the first permanent molars, 
especially if the patient exhibits crowding or miss-
ing teeth.9-11

This article demonstrates effective strategies 
for compensatory fixed-appliance treatment of 
hyperdivergent adult patients with severe skeletal 
anterior open bites, including first-molar ex-
tractions and the use of lingual spurs and inter-
maxillary elastics.

Case Report
An 18-year-old male presented with the chief 

complaints of dental malpositions, speech difficul-
ties, and poor smile esthetics (Fig. 1). Clinical ex-
amination found a lack of passive lip seal and an 
imbalance of the facial thirds, indicating a hyper-
divergent pattern. The profile was convex, with 
clockwise rotation of the mandible and excessive 
lower anterior facial height. The patient had a se-
vere anterior open bite, anterior crowding in both 
arches, and coincident maxillary and mandibular 
midlines. The lower right first molar was missing, 
and there was a Class III molar relationship on the 
left side. Maxillary atresia and a partial posterior 
crossbite were also noted.

A panoramic radiograph confirmed the re-
cent extraction of the lower right first molar. All 
third molars were present, but the maxillary third 
molars had not erupted and the mandibular third 
molars were slightly impacted. Cephalometric 
analysis showed a mandibular clockwise rotation, 
anterior open bite (negative overbite) of −5.8mm, 
excessive overjet, protrusive maxillary and man-
dibular incisors, and buccally inclined maxillary 
incisors (Table 1). The anterior facial height and 
all vertical components measured above normal.

Treatment objectives were to close the open 

TABLE 1
CEPHALOMETRIC ANALYSIS

	 Pretreatment	 Post-Treatment

Maxillary
SNA	 81.2°	 81.5°
Co-A	 80.4mm	 80.6mm

Mandibular
SNB	 77.4°	 77.6°
Co-Gn	 118.3mm	 118.6mm

Maxillomandibular relationship
ANB	 3.8°	 3.9°
Wits analysis	 +0.1mm	 −2.1mm

Vertical
FMA	 41.8°	 41.5°
SN-GoGn	 47.3°	 47.2°
SN-Occlusal plane	 16.5°	 19.4°
LAFH	 84.5mm	 84.3mm

Maxillary dentoalveolar
U1-NA	 34.4°	 14.7°
U1-NA	 7.4mm	 1.7mm
U1-PP	 31.7mm	 35.4mm
U6-PtV	 9.8mm	 16.4mm
U6-PP	 22.3mm	 23.3mm
U6-SN	 61.6°	 77.0°

Mandibular dentoalveolar
L1-NB	 23.0°	 19.0°
L1-NB	 7.4mm	 5.3mm
L1-GoMe	 43.6mm	 47.1mm
L6-Symphysis	 30.8mm	 25.2mm
L6-GoMe	 29.2mm	 29.5mm
L6-GoMe	 55.4°	 53.1°

Dental relationship
Overjet	 5.1mm	 1.9mm
Overbite	 −5.8mm	 2.1mm

Soft-tissue profile
Nasolabial angle	 114.8°	 131.8°
Upper lip to E-line	 3.8mm	 2.9mm
Lower lip to E-line	 −1.3mm	 −2.3mm
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bite, correct the overjet and crowding, and obtain 
an ideal occlusion, while improving the smile es-
thetics. Because of the severe skeletal open bite 
and the vertical discrepancy, our first recommen-
dation was for surgical-orthodontic treatment. 
When the patient refused orthognathic surgery, 
compensatory orthodontic treatment was planned. 
This would include rapid maxillary expansion, 
followed by extraction of the remaining three first 
permanent molars and the use of fixed appliances 
for leveling and alignment, lingual spurs on the 
maxillary incisors to promote proper tongue pos-
ture, and intermaxillary elastics to close the ante-
rior open bite.

A Hyrax* rapid maxillary expander was in-
serted and activated one-quarter turn twice per day 
for 14 days (Fig. 2). After five months of treatment, 
the lower left first molar was extracted. Another 
month later, the Hyrax appliance was removed, the 
upper first molars were extracted, and Biofunction-
al** Class III fixed appliances were bonded (Fig. 
3). With the lower left first molar already removed, 
initial retraction of the lower left premolars could 
be performed with elastic chains.

Three months later, leveling and alignment 
were initiated on .012" nickel titanium archwires 
(Fig. 4), followed by wires of increasing thickness. 

Another four months later, anterior retraction for 
extraction space closure was started using .019" × 
.025" stainless steel archwires and elastic chains 
from the upper left second molar to right second 
molar (Fig. 5). Lingual spurs were bonded to the 
maxillary incisors to avoid tongue interpositioning 
and thus help correct the anterior open bite.

During these 13 months of fixed-appliance 
treatment, the anterior retraction without anchor-
age allowed mesialization of the second molars 
and spontaneous eruption of all four third molars 
(Fig. 6). The mandibular third molars were then 
bonded and leveled with nickel titanium archwires 
and open-coil springs as needed.

Three months later, ³⁄16" Class III intermax-
illary elastics were prescribed to be worn 24 hours 
per day for overjet correction (Fig. 7). In addition, 
1⁄8" triangle elastics were attached between the 
maxillary and mandibular canines and the man-
dibular first premolars on both sides to bring the 
canines into a Class I relationship and to act as 
active retention for maintaining the bite closure. 
After five months of this protocol, the elastic wear 

Fig. 2 Hyrax* rapid maxillary ex-
pander in place.

*Registered trademark of Dentaurum, Inc., Newtown, PA; www.
dentaurum.com.
**Morelli Ortodontia, Sorocaba, São Paulo, Brazil; www.morelli.
com.br.
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because of the retraction of the upper and lower lips 
and achievement of passive lip seal, but there were 
no visible changes in the hyperdivergent pattern. An 
acceptable occlusion was obtained, with Class I mo-
lar and canine relationships, ideal overjet and over-
bite, and coincident midlines. The final panoramic 
radiograph showed good root parallelism and ex-
cellent positioning of the second and third molars.

was gradually reduced over the next six months, 
until the fixed appliances were removed.

After 27 months of fixed-appliance treat-
ment, a removable upper Hawley retainer was de-
livered to be worn 24 hours per day for one year, 
and a lower 3-3 lingual retainer was bonded.

Total treatment time was 33 months (Fig. 8). 
There was a slight improvement in the facial profile 

Fig. 3 After six months of treatment, 
Biofunctional** Class III fixed appli-
ances placed for initial retraction of 
mandibular premolars.

Fig. 4 Initiation of leveling and align-
ment after three months of retraction.
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Cephalometric analysis confirmed the retrac-
tion, uprighting, and extrusion of the maxillary and 
mandibular incisors; mesialization of the maxil-
lary and mandibular molars; reduction in overjet 
and increase in overbite; opening of the nasolabial 
angle; and slight retrusion of the upper and lower 
lips (Table 1). Superimpositions illustrated the den-
tal changes achieved through compensatory ortho-

dontic treatment, with only minor changes in the 
facial profile.

The results remained stable one year after 
treatment (Fig. 9).

Discussion
Although etiological factors may be environ-

Fig. 5 After 13 months of treatment, 
anterior retraction started with elastic 
chains; lingual spurs bonded to max-
illary incisors.

Fig. 6 After 19 months of treatment, 
mandibular third molars bonded.
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open-bite cases because they do not open the bite 
over the long term,15 even in high-angle patients.16 
Investigations of long-term skeletal changes pro-
duced by rapid maxillary expansion have found that 
the opening of the mandibular plane angle is a tran-
sient effect.16-18 In our case, some skeletal gain in 
the maxillary transverse dimension could be ob-
served, with the opening of the midpalatal suture 
indicated by a diastema between the maxillary 
central incisors. We found increases of 4.3mm in 
the intercanine width, 6.4mm in the inter-first-pre-
molar width, and 8.5mm in the intermolar width. 
A possible explanation for the discrepancy is that 
the canines did not support the Hyrax appliance, 
while both the first premolars and first molars an-
chored the device.

Extractions were needed to correct the severe 
crowding and bimaxillary protrusion in this case, 
as well as to promote the “drawbridge effect”—a 
useful strategy in open-bite treatment because it 
helps close the bite.1,19 With the patient’s lower 
right first molar already extracted, our decision 
was to remove the other three first permanent mo-
lars, which would relieve the severe crowding and 

mental or genetic, the causes of malocclusions are 
generally multifactorial.12 In the case shown here, 
genetics certainly contributed more than environ-
mental factors, but the patient also had an airway 
problem—as confirmed by the large opening of 
the upper airway in the initial lateral cephalogram. 
He reported having his adenoids removed in early 
adolescence.

In a case as severe as this, with a skeletal 
open bite and hyperdivergent facial pattern, the 
best treatment option is usually a combined 
surgical-orthodontic approach.7 When our patient 
refused orthognathic surgery, however, compensa-
tory orthodontic treatment was considered.1,13

Rapid maxillary expansion was performed 
because of the atresic maxilla and posterior cross-
bite. Since the patient was 18 years old at the be-
ginning of treatment, the maxillary expansion was 
intended to achieve only dentoalveolar expansion 
and correction of the posterior crossbite. This could 
have been accomplished with other appliances or 
mechanics, such as a TMA*** auxiliary expansion 
arch, which is commonly used for dentoalveolar 
expansion in adults.14 Although an expander with 
occlusal coverage is indicated in anterior open-bite 
cases, previous studies suggest that Haas and Hyrax 
expanders can be safely used in hyperdivergent and 

Fig. 7 After 22 months of treatment, 
Class III and triangle intermaxillary 
elastic wear initiated.

***Trademark of Ormco Corporation, Orange, CA; www.ormco.
com.
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Fig. 8 A. Patient after 33 months of treatment. B. Superimposition of pre- and post-treatment cephalometric 
tracings.
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showed the presence of four third molars in good 
position to erupt and move anteriorly after ex-
traction of the first molars and mesial movement 
of the second molars. The extraction mechanics 
can also incorporate some counterclockwise man-
dibular rotation along with the mesial movement 
of the posterior teeth, thus promoting open-bite 
closure.22

Cephalometric measurements showed that 
the anterior open-bite correction in this case re-
sulted from the retraction, uprighting, and extru-
sion of the maxillary and mandibular incisors—
the “drawbridge effect.” Maxillary anterior 

facilitate retraction of the anterior teeth and closure 
of the anterior open bite. Although four premolars 
are more commonly extracted in orthodontic treat-
ment plans, the four third molars are usually ex-
tracted as well in anterior open-bite cases. One 
study estimated that the extraction of four first 
premolars and four third molars would remove 
25% of the total dental material, while extraction 
of only the four first molars would remove a more 
conservative 12.5%.20 The presence and size of the 
third molars must be confirmed radiographically 
and clinically before the latter option is chosen.20,21 
In our case, the initial panoramic radiograph 

Fig. 9 Patient one year after treatment.
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extrusion was not an issue in this case, since an 
increased maxillary incisor display would help 
achieve a more harmonious smile. No significant 
changes occurred in the skeletal components. Me-
sial movement of the second molars after first- 
molar extractions can change the fulcrum of con-
tact, producing a counterclockwise rotation of the 
mandible and thus reducing the hyperdivergency 
of the mandibular plane.10,13 This effect did not 
occur in the present case, probably because the 
maxillary second molars were mesialized with 
slight extrusion, so that only the occlusal plane 
rotated counterclockwise, rather than the entire 
mandible.

The lingual spurs bonded to the maxillary 
incisors avoided tongue interpositioning and im-
proved tongue posture, which certainly helped 
correct the anterior open bite.23 The only intercus-
pation elastics were worn between the maxillary 
and mandibular canines and the mandibular first 
premolars, as active retention to maintain the bite 
closure. Since no anterior elastics were used, the 
extrusion of the maxillary and mandibular incisors 
was attributable to the retraction and uprighting 
of these teeth, while normal physiological devel-
opment of the incisors was minimized by the lin-
gual spurs.23

The profile showed only minor changes. The 
nasolabial angle increased as a result of the molar 
extractions and subsequent retraction of the max-
illary incisors, and a slight retrusion of the upper 
and lower lips was noted. These changes in the 
soft-tissue components were not enough to provide 
a significant esthetic improvement of the facial 
profile. Although the recommended orthognathic 
surgery would probably have produced such im-
provement,7 the patient was highly satisfied with 
the final outcome.
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