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CASEREPORT

Treatment of Skeletal Class Il Open Bite
with the Triple Intrusion System

HATICE GOKALP, DDS, PhD
RUHENGIZ EFENDIYEVA, DDS, PhD
OZLEM BILGILI, DDS, PhD

ECEM EFE, DDS

reatment of patients with skel-

etal open bite—usually charac-

terized by downward and back-
ward rotation of the mandible and
vertical overgrowth of the maxilla—
has always been challenging for
orthodontists.” In adolescents,
treatment has traditionally been
aimed at inhibiting vertical maxil-
lary growth by means of appliances

such as posterior bite blocks, active
vertical correctors with magnets,
high-pull headgear, and vertical-pull
chin cups.?* In nongrowing pa-
tients, however, treatment of severe
skeletal anterior open bite has usu-
ally required maxillary or mandibu-
lar surgery or a combination of the
two with Le Fort | posterior maxil-
lary impaction.®
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TREATMENT OF SKELETAL CLASS I WITH TRIPLE INTRUSION SYSTEM

Fig. 1 18-year-old female patient
with skeletal Class Il relationship,
6mm overjet, and Tmm anterior open
bite before treatment.
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If the patient declines surgery because of its
potential risks and costs,' alternative procedures
include extraction therapy,” the multiple loop edge-
wise archwire (MEAW) technique,® or the appli-
cation of nickel titanium archwires with short in-
termaxillary elastics.” Although these methods can
increase overbite and provide acceptable inter-
incisal relationships, their soft-tissue results are
often unsatisfactory because the skeletal compo-
nents remain unchanged. Moreover, it is inadvis-
able to elongate anterior teeth that are already
beyond the limits of eruption.’*

In recent years, miniscrews®® and mini-
plates®!® have been shown to be effective in pro-
viding skeletal anchorage for correction of skeletal
open bite by molar intrusion. This case report de-
scribes en-masse intrusion of the upper posterior
teeth and anterior rotation of the mandible using a
triple intrusion system consisting of multipurpose
implants* (MPIs), posterior maxillary cap splints,
and palatal miniscrews.

Diagnosis and Treatment Plan

An 18-year-old female with the chief com-
plaint of “ineffective chewing” was referred to
the Department of Orthodontics, Ankara Univer-
sity (Fig. 1). Clinical examination found a sym-
metrical face, a convex profile, a retrusive
contour-deficient chin, and both mentalis and lip
strain upon lip closure. The patient had a tongue-
thrust swallowing pattern and breathed mainly
through the nose. Cast analysis revealed 2.5mm
of lower crowding, a 6mm overjet, and a Imm
anterior open bite, with a lack of occlusal contact
from canine to canine. The curve of Spee was
accentuated, and the upper occlusal plane was
markedly inclined in an upward direction. Canine
and molar relationships were Class II; the dental
midlines were nearly coincident with each other
and with the facial midline. The patient exhibited
100% incisor display but no gingival exposure on
smiling.

*Asset Medical Design Co., Istanbul, Turkey; www.assetmedikal.
com.
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A panoramic radiograph showed one missing
upper right third molar. Crown-root ratios were
normal, with good alveolar bone levels in the buc-
cal segments. Cephalometric analysis indicated a
severe skeletal Class II relationship due to a retro-
gnathic mandible (Table 1). The facial pattern was
hyperdivergent, as evidenced by a high FMA (28°),
and lower anterior facial height (ANS-Me) was
excessive, with a steep mandibular plane. Soft-tis-
sue profile analysis showed protrusive upper and
lower lips according to the Ricketts E-line, with a
poor chin-throat angle. Functional assessment ev-
idenced no discrepancy between centric relation
and centric occlusion.

The treatment objectives were to intrude the
maxillary posterior segments, reduce the anterior
open bite by means of anterior mandibular rotation
without extruding the anterior teeth, obtain ideal
overbite and overjet, establish Class I canine and
molar relationships, modify the tongue habit with
anterior guidance, and provide a satisfactory chin
projection.

Because the underlying malocclusion in-
volved mandibular deficiency and vertical excess
of the maxillary posterior dentoalveolar structures,
and because redirection of growth and dento-
alveolar eruption was impossible in this adult pa-
tient, a Le Fort I intrusion osteotomy was recom-
mended for superior repositioning of the posterior
maxillary region and a mandibular ramus osteot-
omy for further advancement of the mandible.>"
The patient refused this surgical approach.

Nonsurgical alternatives included a combina-
tion of intermaxillary elastics with the MEAW?®
technique or nickel titanium archwires,” or premolar
extractions following retraction of the anterior teeth,
with the overbite maintained by a drawbridge ef-
fect.>!> Camouflage open-bite treatment in an adult
patient is indicated only with a normal craniofacial
pattern and limited upper incisor exposure at rest.”-
Our patient had severe mandibular retrusion, how-
ever, so that conventional edgewise treatment would
have caused extrusion of the molars and incisors and
resulted in posterior and backward rotation of the
mandible and worsening of the chin projection.' For
these reasons, we considered posterior intrusion
with skeletal anchorage to be the best nonsurgical
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treatment plan, allowing the mandible to be reposi-
tioned upward and forward and promoting better
facial esthetics and joint health.®#1317

Several authors have described successful
intrusion of the maxillary posterior segments in

open-bite patients using anchorage from the infe-
rior border of the zygomatic buttress.®*'*!” Trans-
palatal arches can prevent buccal flaring of the
upper posterior teeth,!! but are not rigid enough to
prevent anterior buccal flaring and may lead to

TABLE 1
CEPHALOMETRIC ANALYSIS
Pre- After Six Post- One Year after Four Years
treatment Months Treatment Treatment  after Treatment

SNA 87.0° 88.0° 87.0° 88.0° 87.0°
SNB 76.0° 79.0° 78.0° 79.0° 78.0°
ANB 11.0° 9.0° 9.0° 9.0° 9.0°
S-Go 81.0mm 82.0mm 81.0mm 82.0mm 80.0mm
N-Me 125.0mm 124.0mm 122.0mm 124.0mm 122.5mm
Co-Go 51.0mm 57.0mm 59.0mm 59.0mm 55.0mm
Gonial angle 126.0° 117.0° 120.0° 120.0° 115.5°
ANS-Me 78.5mm 76.0mm 74.0mm 75.0mm 74.0mm
Facial axis angle 82.5° 84.0° 85.0° 87.0° 85.0°
SN-MP 35.0° 33.0° 32.0° 32.0° 33.0°
SN-Occlusal plane 16.0° 21.0° 17.0° 17.0° 17.0°
U1-NA 18.0° 15.0° 17.0° 18.0° 19.0°
U1-SN 85.0mm 85.0mm 81.5m 83.0mm 84.0m
L1-NB 37.0° 36.0° 32.0° 33.0° 32.0°
L1-SN 84.5mm 83.5mm 78.5mm 80.5mm 79.0mm
L1-MP 106.5° 105.0° 102.0° 101.0° 101.0°
U1-L1 113.0° 119.5° 121.0° 119.5° 119.0°
U6-SN 76.0mm 71.0mm 70.0mm 72.0mm 71.5mm
L6-SN 76.0mm 76.0mm 72.0mm 74.0mm 73.0mm
Overjet 6.0mm 3.0mm 2.0mm 2.0mm 3.0mm
Overbite 0.0mm 0.5mm 3.0mm 2.5mm 3.0mm
Upper lip to E-line 1.5mm 0.0mm -2.0mm -1.0mm -1.0mm
Lower lip to E-line 4.5mm 2.5mm 0.0mm 1.0mm 0.0mm
Nasolabial angle 116.0° 125.0° 113.0° 114.0° 112.0°
Labiomental angle 128.0° 131.0° 127.0° 131.0° 130.0°
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occlusal interferences. An open Hyrax** screw has
been proposed for use with the MPI system,'? but
the palatal mucosa could be injured during intru-
sion. Therefore, to create a balancing and absolute
vertical force of intrusion, we planned to insert
miniscrews in the palate.

Treatment Progress

The three impacted third molars were re-
moved to provide space for molar intrusion. An
MPI was adjusted to fit the contour of each zygo-
matic process and fixed by two bone screws (7mm
long) under local anesthesia. The long arm of the
miniplate was extended into the oral cavity and
exposed to allow attachment of a nickel titanium
closed-coil spring***

One week later, the bilateral occlusal cap
splints were fabricated. These shallow acrylic bite
blocks should be thicker than the posterior freeway
space and long enough to cover all the posterior

*Asset Medical Design Co., Istanbul, Turkey; www.assetmedikal.
com.

**Registered trademark of Dentaurum, Inc., Newtown, PA; www.
dentaurum.com.

##*Qrtho Technology, Inc., Lutz, FL; www.orthotechnology.com.

teeth (Fig. 2). Anterior and posterior hooks were
embedded into the buccal and palatal sides of the
acrylic blocks for attachment of the coil springs.
After the splints were tried in the mouth and pri-
mary occlusal contact points were removed, the
appliances were attached with glass ionomer ce-
ment. Two miniscrews were inserted into the sides
of the palate, 5Smm apical to the gingival margins
of the first molars. When the coil springs were
attached from the MPIs and miniscrews to the an-
terior and posterior hooks on the occlusal cap
splints, they applied a total intrusive force of 750-
1,000g. The levels of buccal and palatal force were
almost equivalent and were closely monitored to
avoid crown tipping.

The patient was seen every four weeks, but no
fixed appliances were placed while the molars were
being intruded. After six months, the posterior oc-
clusal cap splints were removed, and a slight poste-
rior open bite was observed (Fig. 3). Clinical crown
shortening of the intruded teeth, inflammation of
the surrounding periodontal tissues, and relative
extrusion of the upper canines were also seen during
the active intrusion phase. Periodontal crown
lengthening was performed to restore anatomical
tooth dimensions and dentogingival relationships.

Fig. 2 Posterior occlusal cap splints with embedded hooks used to connect nickel titanium closed-coil springs***
to multipurpose implants* for delivery of vertical intrusive forces on palatal and buccal sides.
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Fig. 3 Patient after six months of treatment, showing intrusion of lower mo-
lars with triple intrusion system.
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Fig. 4 Intrusion of upper canines with cantilever springs and of upper incisors with Burstone arch.

At this point, .018" preadjusted edgewise ap-
pliances were bonded in both arches (Fig. 4). The
upper canines were intruded with .016" x .022"
stainless steel cantilever intrusion arches; to allow
the insertion of canine intrusion springs, we used
brackets with .018" vertical slots. An .016" x .022"
stainless steel Burstone intrusion arch was placed
for the upper incisors. Leveling and alignment
were completed with .016" stainless steel arch-
wires, followed by .016" x .022" stainless steel
archwires to finish treatment. The lower molar
positions were maintained with coil springs
throughout the fixed appliance stage, which took
26 months.

Total treatment time was 32 months. A re-
movable upper Hawley retainer was delivered to
be worn 24 hours per day for one year, and a low-
er fixed 3-3 retainer was bonded. Both retainers
were discontinued one year after treatment.

Treatment Results

The anterior open bite and retrusive position
of the mandible were eliminated through anterior
rotation of the mandible, secondary to molar in-
trusion (Fig. 5). The retrusive chin and poor chin-
throat angle were greatly improved, and both men-
talis and lip strain disappeared. Functional
occlusion with normal interdigitation was achieved,
with the canines and molars in a Class I position.
The tongue habit was modified, and the periodon-
tal health improved. No root resorption, caries,
periodontal bone loss, condylar changes, or flaring
of the upper posterior segments occurred.

Cephalometric superimpositions showed that
the open bite was corrected by intrusion of the
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posterior maxillary dentoalveolar region with ac-
companying intrusion of the anterior teeth. This
allowed the mandible to be repositioned upward
and forward. Favorable soft-tissue profile changes
were achieved, and the chin projection was im-
proved. Posterior dentoalveolar intrusion produced
a counterclockwise rotation of the mandible, re-
sulting in a 2° increase in SNB and a 2° decrease
in ANB (Table 1). Anterior rotation of the mandi-
ble was confirmed by a 2.5° increase in the facial
axis angle. The flattened mandibular plane angle
was primarily caused by reduced posterior maxil-
lary vertical height and increased ramus height.

During follow-up observation, the results
were seen to remain stable one year (Fig. 6) and
four years (Fig. 7) after treatment.

Discussion

A hyperdivergent facial pattern and retro-
gnathic mandible may result from relatively small
amounts of vertical condylar growth and large
amounts of vertical alveolar and sutural growth,
producing a backward rotation of the mandible. In
particular, the vertical height of the upper molars
(OP-PP) has been shown to play an important role
in this backward rotation.'®* Because our patient had
supererupted molars before treatment, our prima-
ry objective was to control the vertical dimension.
Establishing vertical control in a patient with skel-
etal open bite and no remaining growth potential
is impossible when using conventional fixed appli-
ances such as the MEAW. Such treatment has a
minimal effect on the skeletal pattern and bite;
closure is achieved mainly by extrusion and up-
righting of the incisors, with no molar intrusion.'*?
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Fig. 5 Patient after 32 months of treatment. Lingual buttons on upper first
premolars used for attachment of nickel titanium closed-coil springs to
maintain vertical control.
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Fig. 6 Patient one year after treatment.
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Fig. 7 A. Patient four years after
treatment (continued on next page).
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Pretreatment
-------- After six months
————— Post-treatment
-------- One year after treatment
=== Four years after treatment

Fig. 7 (cont.) B. Superimposition of cephalometric tracings before treatment, after six months, immediately after

treatment, and one and four years after treatment.

Skeletal anchorage makes it possible to re-
duce facial height by absolute intrusion of the mo-
lars without extrusion of the adjacent teeth, result-
ing in an anterior rotation of the mandible and a
reduction in facial convexity.! We decided to use
an MPI system with intraoral attachments that has
demonstrated a 92.5% success rate and has been
well tolerated by patients.'"'> The dense cortical
bone of the zygomatic buttress is ideal for miniplate
anchorage and is relatively safe because of its dis-
tance from the dental roots .37

Posterior bite blocks have been reported to
produce a counterclockwise mandibular rotation
by transmitting masticatory muscle forces to the
buccal alveolar regions and preventing their verti-
cal growth.”> We made the posterior occlusal cap
splints thick enough to exceed the posterior free-
way space and thus enable this masticatory muscle
force transfer through the acrylic bite blocks.

VOLUME LIl NUMBER 8

We used segmental mechanics because pos-
terior intrusion with continuous arch mechanics
may result in unwanted tooth movement. Intrusion
of the posterior dentoalveolar segment with only
an apical force on the buccal side would cause ad-
verse buccal tipping, which can impair posterior
occlusion, cause interference between the arches,
and limit autorotation of the mandible. Although
transpalatal arches or constricted overlay archwires
are most commonly used to minimize buccal flar-
ing,'"'? they can impede tongue posture adaptation
and should be kept well away from the palate to
avoid soft-tissue impingement. The triple intrusion
system allows counterbalancing intrusive forces to
be applied with no side effects. Although high in-
trusive forces may play a role in apical root resorp-
tion,” we observed no significant resorption after
intrusion of the first molars with anchorage from
zygomatic miniplates and palatal miniscrews.
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Relapse rates after upper molar intrusion re-
portedly range from 10% to 30%. Sugawara and
colleagues observed an average 30% relapse of the
posterior teeth after miniscrew-anchored posterior
intrusion.” Our patient remained stable for at least
four years after treatment, with only one year of
active retention. Nevertheless, stability might be
improved by using strategies such as overcorrec-
tion, slow intrusion to allow neuromuscular adap-
tation, longer retention periods, or more active
retention protocols.*

Conclusion

The triple intrusion system is a reliable meth-
od for treating an adult open-bite patient with max-
illary vertical excess and a retrognathic mandible.
In this case, we observed a stable and parallel in-
trusion of the maxillary posterior dentoalveolar
regions without buccal flaring, accompanied by
mandibular autorotation. Satisfactory facial esthet-
ics and a functional and stable occlusion were
achieved without the need for surgery or unusual
patient compliance.
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