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Anterior open bite is often caused by a downward rotation of the mandible and/or by excessive eruption of the posterior teeth.
In such cases, it is difficult to establish absolute anchorage for molar intrusion by traditional orthodontic mechanics. This article
reports the successful treatment of a severe skeletal anterior open bite case using titanium screw anchorage. A female patient of
31 years of age had open bite of 7 mm with increased facial height. The mini screws were implanted on both maxilla and the
mandible, and an intrusion force was provided with elastic chains for 13 months. After active treatment of 19 months, her upper
and lower first molars were intruded by about 3 mm each, and good occlusion was achieved. Her retrognathic chin and convex
profiles were improved by an upward rotation of the mandible. Our result suggests that titanium screws are useful for intrusion

of molars in anterior open bite cases.

INTRODUCTION

Skeletal anterior open bite is one of the most difficult cases
to treat in orthodontics. In adult patients, treatment of severe
skeletal anterior open bite mainly consists of surgically
repositioning of the maxilla and the mandible. This is true
because adults have little growth potential, and often open
bites are combined with a longface tendency."” However,
there are cases when patients do not wish to undergo surgical
treatment because of its risk factors. For such patients,
various treatment alternatives include multibrackets in
conjunction with high-pull headgear, extraction therapy,3 *
multiple-loop edgewise archwire (MEAW) technique,’ and
archwire with intermaxillary elastics.’

These techniques may provide acceptable interincisal
relationship and increased overbite. However, the skeletal
improvements are often poor because it is difficult to establish
absolute anchorage for molar intrusion by traditional
orthodontic mechanics such as multibrackets combined with
intra or extraoral anchorage. To obtain an absolute anchorage;

dental implants,”" screws,'""” and miniplates'*'® have been
used as orthodontic anchorage. These materials can provide
absolute anchorage for various tooth movements without

substantial patient’s cooperation.

There are reports of screws being used for anchorage in
tooth movement, intrusion or retraction of anterior teeth,
for protraction of lower molars, and for severe skeletal
anterior open bites. In addition, there are reports of intrusion
of molars in both maxilla and the mandible with absolute
anchorage. The present case report demonstrates the
usefulness of titanium screws for orthodontic anchorage to
intrude the upper and lower molars of an adult patient with

severe skeletal anterior open bite.

CASE REPORT

A 31 years old female patient reported with the chief
complaints of chewing problem and anterior open bite. A
convex profile due to retrognathic mandible was noted. An
acute nasolabial angle, increased lower facial height, circumoral
musculature strain on lip closure, and severe anterior open
bite of -7 mm was observed. In addition, two distinct occlusal
planes were present in the upper arch. Crowding was present
in the upper arch because of the constricted arch form. The
upper dental midline almost coincided with the facial midline,
but the lower dental midline did not coincide (Figurel).

The cephalometric analysis showed a skeletal Class 1
relationship (ANB 4.1) with mandibular retrusion (SNB
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73.2) (Figure 2). The mandibular plane angle was steep, and
the Gonial angle was large (MP/FH 38.6, Go Angle 136.7).
Mandibular body length and ramus height were within the
normal range. The lower incisors were labially inclined (U1/
FH 128.2, L1-MP 96.4). Both upper and lower molars were
significantly extruded (U6/NF 31.6, L6/MP 37.4).

The case was diagnosed as Angle’s Class I malocclusion,
skeletal Class I jaw base relation with skeletal anterior open
bite. The treatment objectives were to correct anterior open
bite thus to establish normal overjet and overbite, to achieve
an acceptable occlusion with a good functional relation, and
to correct the retrognathic appearance of the facial profile.
The cause of the anterior open bite was suggested to have
been extrusion of both upper and lower molars; therefore
we planned to implant screws to use as anchorage to intrude

both the upper and the lower molars.

Titanium screws (2.3 mm diameter, 14 mm length; Leone
Italy) were inserted bilaterally on the zygomatic process of
the maxilla and on the buccal alveolar bone of the mandible
through the buccal mucosa (Figure 4). Screws were implanted
under local anesthesia; analgesics and antibiotics were
prescribed to the patients for 3 days after the implantation.
A transpalatal arch appliance was placed between the first
molars to compensate for the buccal crown torque that
would occur due to the intrusive force (Figure 5). Then,
the upper right first premolar and the left central
incisor were extracted, and 0.022 inch slot preadjusted
edgewise appliances were bonded on both arches.
During the leveling phase, the lower left central incisor
was extracted. After leveling and alignment with
nickel-titanium archwires, 0.019 X 025 inch stainless steel
archwires were placed, and retraction of the anterior teeth

was begun.

Fig 3. post treatment photographs




TREATMENT RESULT

The post-treatment facial photographs showed a dramatic
change in the facial profile when compared to pretreatment
records. As a result of intrusion of the upper and lower
molars, the mandible rotated counterclockwise, and the
severe anterior open bite was improved. Rotation of the
mandible caused advancement of the chin 8 mm at pogonion
and improved the retrognathic appearance of the facial
profile. The anterior facial height was significantly reduced,
and straining of the circumoral musculature during lip closure
disappeared. By preventing the anterior extrusion, an esthetic

smile was achieved.

Post-treatment cephalometric evaluation showed skeletal
Class I jaw base relationship (ANB 1.2). Counter-clockwise
rotation of the mandible had occurred (Figure 4 and Table
1), and an Angle’s Class I molar relationship was achieved
on both sides. Overjet and overbite measured 2 mm, and
the anterior open bite was corrected. Both upper and lower
first molars were now intruded 3 mm towards the palatal
plane and the mandibular plane respectively. The upper
incisors were minimally extruded, but the lower incisors
were intruded. The occlusion was much more stable, and
normal intercuspation of the teeth was achieved. After active
orthodontic treatment, functional problems were not observed
on examination for jaw movement. Cephalometric analysis
showed little change in mandibular position (Tablel).

Fig. 4. (A) Postactive treatment cephalograph. (B) Tracing. (C) Panoramic radiograph. Tracing (solid lines) was superimposed with the mean
profilogram (dotted line)

Fig 5. Panoramic radiograph after implantation of titanium screws

Table 1. Pre-treatment and post-treatment cephalometric analysis

Parameter Pre-treatment
SNA 77.3
SNB 73.2
ANB 4.1
U1/NF 33.1
U6/NF 31.6
L1/MP 50.2

L6/MP 37.4

Post-treatment Difference

77.0 0.3
75.8 2.6

1.2 -29
35.4 2.3
28.8 -2.8
47.6 2.7
34.8 -2.7




DISCUSSION

An anterior open bite is often caused by downward rotation
of the jaws and/or excessive eruption of postetior teeth.
For non-surgical treatment of these cases, MEAW is
sometimes used. The cephalometric evaluation of patients
treated with MEAW shows remarkable changes in the
dentition, but the changes that occurred in the skeletal pattern
were very small. Extrusion or compensatory eruption of
the anterior teeth is often undesirable for the treatment of
skeletal open-bite cases when combined with maxillary
vertical excess and a long-face tendency. In the present case,
the mandible was rotated downward, and the patient had a
long-face tendency due to extrusion of both upper and
lower molars. Therefore, we considered that absolute

anchorage was required for intrusion of the molars.

Several methods to acquire skeletal anchorage have been
reported. Dental implants are strong enough to resist the
counteraction of orthodontic tooth movement, but they
require complicated surgery for both placement and removal;
furthermore they involve higher cost. Miniplates have also
been used for orthodontic anchorage."* In antetior open-
bite cases, two reports showed the usefulness of the miniplate
as a skeletal anchorage and for closure of the bite without
extrusion of the anterior teeth."'* However, miniplates have
the disadvantage of surgical damage and risk requiring
mucoperiosteal flap operation for both setting and removing

them.'®

In the present case, both upper and lower molars were
extruded, and screws were placed on the posterior region
of the jaws. However, the posterior part of the jaws tend

to have a thinner, more porous cortex with finer trabeculae.”*

Therefore, the screws were placed on the zygomatic process
of the maxilla. The mandible generally has a denser cortex
and thicker trabeculae than the maxilla. However according
to a recent study, high mandibular plane angle was found to
be a risk factor for failure of screw-type implant anchors,
and the diameter of the screw was significantly associated
with its stability."® In addition, it was reported that the buccal
cortical bone in case of high mandibular plane angle was
thinner than that in the case of low angle at lower first molar
region.22 Therefore, titanium screws of 2.3 mm diameter
and 14 mm length were placed for sufficient mechanical
interdigitation as the mandibular plane angle was quite steep
in this case. After the intrusion, the screws were retained
until completion of active treatment to prevent possible
relapse. After the retention phase, the screws were removed

easily with the screwdriver.

In previous reports, the intrusion of molars in one jaw was
quite effective for overbite correction, but the facial profile
improvement was poor because unwanted extrusion of
molars occurred in the opposite jaw.">'* In the present case,
we intruded both upper and lower molars, and as a result
of this treatment, the mandible was significantly rotated in
a counterclockwise direction, and major skeletal changes
were achieved. Therefore, it is suggested that the intrusion
of molars in both jaws is desirable in cases of severe antetior
open bite caused by extrusion of the upper and lower molars.
Our treatment results were acceptable and similar to those
obtained by two-jaw orthognathic surgery, i.c. rotation of
the mandible after impaction of the maxilla.”” Moreover
treatment using implant anchorage is minimally invasive and
requires a shorter treatment period than orthognathic surgery.
Therefore, there is a possibility that this method will become

an alternative to orthognathic surgery.
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