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Figure 6 - Posttreatment lateral cephalogram and panoramic radiograph.
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Figure 7 - Superimposed cephalometric tracings showing changes from pretreatment to posttreatment: A) Sella-nasion plane at sella, B) Palatal plane at ANS,

C) Mandibular plane at menton.

increase in the condylar movement was also observed
on the left side during maximum opening mandibular
movement (Fig 8). The interincisal distance on maxi-
mum opening without pain increased to 50 mm. After a
2-year retention period, the patient’s occlusion was sta-
ble, and the favorable facial profile achieved by the orth-
odontic treatment was also maintained (Fig 9). Post-
retention intraoral photographs also showed that the
molar and canine relationships, respectively, had been
maintained whereas slight reopening of the extraction
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space between right second premolar and first molar
(Fig 9). A cephalometric analysis over the 2-years post-
retention period showed a slight forward movement
of the maxillary dental arch (Fig 10). In addition, the
mandibular incisors were labially inclined by 2° (Fig 11,
Table 1). There was no significant difference between
the retention at 2 years and that at 4.5 years (Fig 12,
Table 1). The acceptable occlusion and ideal overbite
and overjet were well maintained, and the patient was
satisfied with the treatment results.
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Figure 8 - Condylar movement and incisal paths recorded with the six degrees of freedom jaw movement recording system. The red lines indicate the opening
phase, and the blue lines indicate the closing phase: A) Pretreatment, B) Posttreatment.

Figure 9 - Two-year retention facial and intraoral photographs.
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Figure 10 - Two-year retention lateral cephalogram and panoramic radiograph.
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Figure 11 - Superimposed cephalometric tracings showing changes from posttreatment to 4.5 years of retention: A) Sella-nasion plane at sella, B) Palatal plane

at ANS, (C) Mandibular plane at menton.

DISCUSSION

The orthodontic correction of the anterior open
bite can be achieved by several mechanisms that will
result in the intrusion of posterior teeth, the extrusion
of anterior teeth, or a combination of both. When the
treatment of the dentoalveolar open bite is consid-
ered, leveling a maxillary arch by inserting a continu-
ous archwire promotes extrusion of the incisors that
is sometimes undesirable in adult patients. This can be
explained by the leveling of a maxillary arch with two
distinct occlusal planes, which is a common charac-
teristic of a dentoalveolar open bite.”® The principle
of segmental molar intrusion involves minimizing any
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adverse side effect before leveling and retracting the
anterior teeth. However, these separate step-by-step
movements of the anterior and posterior teeth can pro-
long the overall treatment duration.

In the present report, we demonstrated a concurrent
approach for managing molar intrusion and canine re-
traction with miniscrew-aided mechanics. The meth-
od, which involved a combination of three segmented
archwires, miniscrews, and a transpalatal arch, enabled
us to control the anterior and posterior segments in-
dependently. This approach is clinically relevant be-
cause the vertical and anteroposterior problems can be
addressed simultaneously, resulting in a shorter treat-
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Figure 12 - Four-and-a-half-year retention facial and intraoral photographs.

ment duration. Our simple design proposed in this
study is easy to fabricate, requires no patient coopera-
tion, 1s less likely to cause soft tissue impingement, and
allows clinicians to deliver well-controlled orthodontic
force with minimum chair-side adjustment. In addi-
tion, a shorter treatment duration may also desirable
from the perspective of exposure to possible undesir-
able side effects of orthodontic treatment, especially
the shortening of tooth roots.

The occurrence of apical root resorption is an un-
desirable but frequent side eftect for patients who un-
dergo orthodontic treatment. Lund et al.” reported
that practically all patients and up to 91% of all teeth

showed some degree of root shortening. Some of the
risk factors of root resorption are very controversial,

but previous reports have concluded that open bite!*"”

and a prolonged treatment duration'™"

are high-risk
factors for apical root resorption. In the present case,
no force was applied to move the maxillary incisors
in the early stage of the treatment, so there were no
potentially detrimental effects on the teeth, such as
round-trip movement. Consequently, we think that
our system might help reduce the risk of severe root
resorption in the upper incisors due to the small
amount of time for which Edgewise appliances were

mounted in this patient.
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Pretreatment records revealed asymmetric mandibu-
lar morphology and condylar movement (Fig 8). Al-
though determining the cause of an anterior open bite is
complicated, this asymmetry may be related to the func-
tional impairment-induced resorption of the condyles
and consequent shortening of the mandibular rami, lead-
ing to the development of a Class II anterior open bite.

We used Class II intermaxillary elastics to move
the mandibular molars mesially in the later stage of the
treatment. Although the patient’s mandible did not ro-
tate toward the clockwise direction, this procedure led
to the slight extrusion of the mandibular molars. Several
reports have described no mandibular advancement or
correction of the convex profile by molar intrusion in a
single jaw due to the adverse extrusion of molars in the
opposite jaw.?"? In the present patient, it was not neces-
sary to reduce the facial height because she already had
an aesthetically balanced facial height at pretreatment.

Many orthodontists remain concerned about the
long-term stability of molar intrusion using TADs.
A high prevalence of relapse of molars has been reported
within the first®? or second years of retention.” Sever-
al studies have also examined various risk factors influ-
encing the relapse of open bite correction, such as along
divergent skeletal pattern* and non-extraction treat-
ment.” Our patient showed acceptable retention up to
4.5 years post-retention, with a low mandibular plane
angle and the extraction of four premolars. We believe
that our treatment choices contributed to the good sta-
bility of the occlusion. Although limited information
1s available and further studies will be needed to deter-
mine the prognosis, these findings provide information
to help achieve further favorable stability in this patient.

article

CONCLUSION

This report described comprehensive biomechanics
for achieving simultaneous molar intrusion and canine
retraction in the treatment of anterior open bite using
miniscrew anchorage. This treatment method enabled
the independent control of both the anteroposterior and
vertical dimensions with optimum force and minimum
side eftects. The resultant occlusion and facial profile
were stable after 4.5 years. These results suggest that
our system 1is an effective approach in the treatment of
dentoalveolar open bite patients with anteroposterior
discrepancy for attaining functionally stable occlusion
with a short treatment duration.
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