Case Report

Open Bite Correction by Intrusion of Posterior Teeth with Miniscrews

Young-Chel Park?; Han-Ah Lee®; Nak-Chun Choi®; Doo-Hyung Kim®

ABSTRACT

The application of orthodontic miniscrews has simplified the treatment of an anterior open bite by
making it more efficient and esthetic. A 19-year-old woman with an anterior open bite was treated
by an intrusion of the maxillary posterior teeth using miniscrews. The posterior teeth were splinted
on the palatal side with rapid maxillary expansion (RME), and an intrusive force was then applied
to the miniscrews on the buccal side. The 3.5 mm anterior open bite was corrected after 5 months
of intrusion. As a result, a harmonious facial profile was achieved by a closing mandibular rotation.
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INTRODUCTION

An anterior open bite is considered to be one of the
most difficult problems to treat in orthodontics. In con-
ventional orthodontic treatment, various treatment mo-
dalities for the correction of an anterior open bite have
been proposed such as extrusion of the anterior teeth
using intermaxillary elastics,'2 the uprighting of molars
using a multi-loop edgewise arch wire (MEAW),*-5 and
inhibition of molar eruption during growth.®” However,
none of these methods are satisfactory due to detri-
mental effects on the skeletal/esthetic pattern and a
strong tendency for relapse.

Another treatment option is the repositioning of both
the maxilla and mandible through a surgical correc-
tion.8-1° Although satisfactory results can be achieved
by orthognathic surgery, the complexity, risks, and
costs of surgery have initiated a search for alternative
treatments.

With the absolute intrusion of the posterior teeth, it
is possible to autorotate the mandible in a closing
counterclockwise direction, close the open bite, and
reduce the anterior facial height without the need for
surgical intervention.

It has been reported that intrusion provides a more
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stable treatment result than extrusion. Since the ten-
dency for relapse is higher in adults,' it is important
to choose both a stable and predictable treatment
method.

This can be accomplished using temporary anchor-
age devices such as osseointegrated implants,’s-18
miniplates,’®-2' onplants,??2* and miniscrews.2+27 Mini-
screws have many advantages over other various
temporary anchorage devices. Miniscrews are rela-
tively simple and easy to insert, less traumatic, stable
for the optimal force, and make it possible to apply a
force immediately after insertion. Other advantages in-
clude fewer limitations of the implantation site and low-
er costs. This article presents a case report of an open
bite correction using miniscrews.

Diagnosis and Etiology

A 19-year-old woman visited our clinic complaining
of an anterior open bite. She had a finger-sucking hab-
it in the past, which might have influenced the opening
situation. In the lateral profile, a retruded mandibular
posture was observed (Figure 1).

The intraoral examination presented a Class | ca-
nine and molar position on both sides with a 3.5 mm
anterior open bite. The upper denture midline was con-
sistent with the facial midline, while the lower denture
midline was 1.0 mm off to the left side. There were
two different occlusal planes between posterior and
anterior teeth (Figure 2). Cast analysis revealed 6.0
mm of crowding in the upper and 5.0 mm of crowding
in the lower dentition. A 3.5 mm anterior open bite was
visible and there was no occlusal contact from the first
premolar on the left to the first premolar on the right
(Figure 3).
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Figure 1. Pretreatment extraoral photographs.
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Figure 2. Pretreatment intraoral photographs and radiograph.

Cephalometric analysis (Table 1) revealed a large
ANB (5.6°), and a small APDI (79.33°) indicating a
Class Il anterior-posterior relationship. The steep man-
dibular plane angle (SN-GoMe) (51.3°), the large sum
(409.99°), the small facial height ratio (59.7°), and the
large FMA (40.6°) exhibited a backward and down-
ward rotation of the mandible, suggesting a long an-
terior facial height. The upper incisor inclination was
upright (U1 to SN: 96.5°). The upper molars were sig-
nificantly extruded compared with the normal range
(U6 to PP: 31.0 mm) (Figure 4). The mandibular ro-
tation suggested a Class Il anterior-posterior relation-
ship, but the patient’s condition was diagnosed as
skeletal Class | with an anterior open bite.

Treatment Objectives

Four treatment objectives were identified: (1) cor-
rection of the open bite, (2) improvement in the facial
profile, (3) establishment of a proper overjet and over-
bite, and (4) relief of crowding.

Treatment Alternatives

The first treatment option was orthognathic surgery
with maxillary posterior impaction. Although this can
correct the jaw rotations and reduce the anterior facial
height, it has disadvantages in being more expensive
and carries a greater risk of surgery. The patient re-
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Figure 3. Pretreatment cast photographs.

Figure 4. Pretreatment cephalogram.
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fused orthognathic surgery due to high cost and the
risk of surgery.

The second treatment option was intrusion of the
posterior teeth using miniscrews to correct the anterior
open bite. Miniscrews have a lower surgical burden
and cause less discomfort to the patient, making them
easier to implant. This patient had two different occlu-
sal planes. Therefore, molar intrusion was considered
to be the best treatment choice because it leads to an
autorotation of the mandible in the counterclockwise
direction, thus improving the long anterior facial height.
For the upper molar intrusion, implantation of mini-
screws to the buccal side of the maxilla was planned.

Table 1. Cephalometric Measurements

Retention

Pretreatment Posttreatment 1 year

SNA (°) 76.9 76.7 76.1
SNB (°) 71.3 727 72.8
ANB difference (°) 5.6 4.0 3.3
Anterior facial height (mm) 146.1 140.4 143.1
Facial height ratio (%) 59.7 59.4 60.2
SN-GoMe (°) 51.3 49.7 48.4
Sum (°) 409.9 409.7 408.4
FMA (°) 40.6 36.1 36.0
ODI 69.4 63.0 64.7
APDI 79.3 80.6 81.5
U1 to SN (°) 96.5 100.7 100.7
IMPA (°) 89.0 85.9 92.4
Upper lip to E-line (mm) -0.3 2.5 2.0
Lower lip to E-line (mm) 0.5 2.9 3.6
WITS (mm) -4.4 —-4.4 -3.7
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Figure 5. Intraoral photographs with rapid maxillary expansion (RME) and the application of an intrusive force on the buccal miniscrew.

Treatment Progress

The patient required maxillary expansion. Therefore,
a rapid maxillary expansion (RME) appliance was first
applied. After sufficient expansion had been accom-
plished, miniscrews (Martin, Tuttlingen, Germany), 2
mm in diameter and 8 mm in length, were placed on
the buccal alveolar bone between the first bicuspid
and second bicuspid, between the second bicuspid
and first molar, and between the first molar and sec-
ond molar. The RME was maintained as a palatal
splint to prevent buccal tipping of the posterior teeth
while an intrusive force was applied to the buccal side.
Elastomeric chains were used to apply the intrusion
force, and the force magnitude was approximately
150-200 grams on each tooth (Figure 5). After 5
months, the molar intrusion was accomplished and the
anterior open bite was corrected (Figure 6).

Intrusion of the maxillary posterior teeth resulted in
mandibular autorotation, and the molar relationship
was overcorrected to a Class Il relationship. Brackets
were bonded to the anterior teeth to level and align

the mild crowding. After 9 months, the leveling and
alignment were complete, and Class lll elastics were
used to correct the shallow overjet. The treatment was
complete after 21 months with a normal overjet and
overbite. After treatment, lingual canine to canine re-
tainers were bonded in the maxillary and mandibular
arch. The patient was instructed to use a circumfer-
ential retainer (Figure 7).

RESULTS

After treatment, the patient had a normal overbite
(1.5 mm) and overjet (2.5 mm) relationship and a sta-
ble occlusion, a Class | canine and molar relationship,
as well as a consonant midline. The cephalometric su-
perimposition showed maxillary molar intrusion (2.0
mm) and simultaneous counterclockwise rotation of
the mandible (Figure 8). As a consequence, the ANB
difference, APDI, and Wits were corrected to within the
normal range, and the FMA was reduced from 41° to
36°. The patient’s anterior facial height was reduced
from 146 mm to 140 mm, and a retruded chin greatly
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Figure 6. After molar intrusion, the open bite was closed.

improved the now harmonious facial profile (Figure 9).
Dentally, the U1 to SN was flared to the labial, and
IMPA was inclined to the lingual for the compensating
mandibular autorotation. After 1 year of retention, the
FMA, APDI, and WITS were maintained. As the IMPA
moved towards the normal range, the overbite opened
slightly and the patient was instructed to pay close at-
tention to the tongue posture (Figure 10). After 3 years
of retention, the good occlusion and normal overbite
and overjet were well maintained (Figure 11).

DISCUSSION

In conventional orthodontics, molar intrusion for an
open bite correction is one of the most difficult objec-
tives, and is always accompanied with unwanted side
effects. Subtelny and Sakuda?® previously stated that,
“If a real skeletal open bite is evident, then treatment
may be impossible. To reiterate, in some cases the
best treatment may be not to attempt orthodontic ther-
apy.” The advent of miniscrews has expanded ortho-
dontic treatment beyond limited teeth movement, and
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now this statement can be considered only partially
true. The results of this case show that molar intrusion
had been accomplished successfully using miniscrews
without any major surgical involvement to correct the
open bite.

Using posterior segmental intrusion, there are ad-
vantages in both effectiveness and esthetics. If we
want to accomplish intrusion using the continuous arch
technique, unwanted tooth movement as well as pos-
terior intrusion would also occur.

Posterior segment splinting allows the application of
a more direct and efficient force. Appliances do not
need to be bonded to the anterior segment during in-
trusion, making a more esthetic treatment possible.

Although molar intrusion using miniscrews is an ef-
fective treatment modality for an open bite correction,
it is not a universal method for all types of open bite.
Therefore, a prudent diagnosis and treatment plan is
of utmost importance.

The first aspect to consider is the skeletal relation-
ship including the vertical, transverse, and anterior-
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Figure 7. Posttreatment intraoral photographs, radiograph.

posterior relations. For example, a skeletal Class Il
open bite with a long anterior facial height can be treat-
ed successfully by the intrusion of the posterior teeth.
This would produce a closing counterclockwise rota-
tion of the mandible with a shortening of the anterior
facial height and a correction of the open bite. Suga-
wara et al?® reported that during intrusion of the molars
with SAS, the anterior lower facial height, mandibular
plane angle, and ANB difference were reduced signif-
icantly, whereas the overbite and Wits appraisal in-
creased significantly. Therefore, the intrusion of the
molars appears to be the most rational treatment pro-
cedure for skeletal open bite patients who show long

face types with skeletal Class | or mild skeletal Class
Il jaw relationships.

In the case of a skeletal Class Ill open bite, the
counterclockwise rotation by an intrusion of the pos-
terior teeth would worsen the Class Il relationship de-
spite the open bite correction, making orthognathic
surgery necessary.

The second aspect to consider is the facial esthetics
because a patient’s expectation for esthetic improvement
is increasing continuously. Incisor exposure at rest and
smile are important objectives to consider before treat-
ment. Patients who do not show sufficient incisor expo-
sure should not be treated by molar intrusion, making

Angle Orthodontist, Vol 78, No 4, 2008
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Figure 8. (A) Posttreatment cephalogram. (B) Pretreatment and posttreatment cephalometric superimposition.

the more conventional method of incisor extrusion a
more suitable option for open bite correction.

Third, during the active intrusion phase, careful
monitoring is essential for a successful treatment out-
come. The first, second, and third order relationship of
the intruded molars should be monitored. In the case
of segmental force application, the in and out position
(first order) of molars and the archform integrity are

Angle Orthodontist, Vol 78, No 4, 2008

difficult to maintain, making careful monitoring quite
important. In terms of the mesial distal angulation (sec-
ond order), control of the intruded molars is important
because anterior bite closure is more effective the
closer the teeth are intruded to the hinge axis. Pos-
terior torque (third order) control is the most important
factor for molar intrusion. For a pure intrusion of mo-
lars, the force should be applied from both the buccal
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Figure 9. Posttreatment extraoral photographs.
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Figure 10. (A) One-year retention intraoral photographs, cephalogram. (B) Posttreatment and 1-year retention cephalometric superimposition.

and palatal direction. The implantation of miniscrews
on both the buccal and palatal sides can be consid-
ered force application from both sides. In our case a
RME was used for expansion purposes prior to intru-
sion. Therefore, miniscrew implantation was done only
on the buccal side, using the RME as a cross-arch
stabilizing appliance in order to prevent a buccal tip-
ping effect. As shown by the treatment results, this
method was successful.

The fourth aspect to consider carefully is the peri-
odontal condition. Regarding the intrusion of molars
with periodontal disease, Melsen et al*® reported that

Angle Orthodontist, Vol 78, No 4, 2008

the periodontal tissue recovers by new attachment
through intrusion, whereas Vanarsdall®® suggested
that for the health of the periodontal tissue, the tooth
should be extruded rather than intruded, because
bone deposition can occur with tension rather than
with pressure. In patients with slight periodontal dis-
ease, adequate periodontal treatment is essential be-
fore undergoing any orthodontic treatment, and peri-
odic periodontal management and radiographs should
be taken during treatment. Surgical intervention is the
first treatment objective for open bite correction if the
periodontal condition is unsuitable for molar intrusion.
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Figure 11. Three-year retention intraoral photographs.

In regard to the posttreatment stability, molar intru-
sion still has a 30% relapse rate.?° In addition, over-
correction is suggested to compensate for any re-
lapse.

CONCLUSIONS

* Intrusion of the posterior teeth is a good treatment
method for patients with a chief complaint of an an-
terior open bite. Intrusion was accomplished suc-
cessfully with miniscrews implanted on the buccal
side only; there were no side effects.
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