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Abstract loads and a cost effective to treat anterior open bite. These

Open bite is a condition in which there is absence of
vertical overlap between upper and lower anterior teeth. It
may occur in a single tooth or in a multiple teeth. It can
occur as an edge to edge relationship or an open bite.
Temporary anchorage devices (TADs) or mini-implants
are being used to correct anterior open bite by molar
intrusion. As compared to other orthodontic anchorage
devices, TADs are simple to insert, less traumatic, no

patient’s cooperation, more secure under optimal force

case reports describe cases of 22 and 18 years old female
patients having chief complaint of inability to close their
mouth in the front region of jaws. These cases were
treated with extraction using 0.022” slot preadjusted
edgewise appliance (MBT). Molars intrusion was
performed for open bite correction by the use of
temporary anchorage devices on both sides. These devices
are highly effective as they provide more options to

correct malocclusions without any patient’s co-operation.
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Introduction

In anterior open bite vertical overlap between upper and
lower anterior teeth does not occur™. The term “open
bite” was given by Caravelli (1842). The “Glossary of
Orthodontic Terms” defines open bite as a developmental
malocclusion where no vertical overlap exists between
upper and lower anterior or posterior teeth. This condition
may occur in a single tooth or in multiple teeth . Its
severity varies from an edge to edge relationship or an
open bite

Its origin may be skeletal or dental™ .The aetiology of the
malocclusion may be genetic, anatomical and
environmental as well as due to development oral
habits,®® The prevalence of anterior open bite is 3.5% (8
to 17 years of age)™ .In Mexican population, at early ages,
the open bite is related to habits in 96.6% of the
cases®. The incidence of open bite varies depending on
age and ethnic group being more common in African and
Afro-Caribbean populations . Majority of anterior open
bite patients seek orthodontic treatment for aesthetic
reasons, but several problems such as lack of anterior and
canine guidance, difficulty for chewing food, language
pronunciation and TMJ disorders are among others >}
Cephalometric analysis is used to differentiate between
skeletal or dental open bite. A dental open bite is
characterized by infraoccluded incisors or supraoccluded
posteriors.* Divergence of the upper and lower occlusal
planes indicates the severity of the case? .Janson et al.
reported that the upper and lower molars are more
mesially inclined with respect to the occlusal plane, while
the apices are exaggerated in a distal inclination in relation
to the palatal and mandibular plane respectively™
Anterior open bite is considered to be a complex
malocclusion to treat because of the difficulty in closing

the bite and the challenges of retaining the closure of bite
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[ An Ideal diagnosis is necessary to develop an effective
treatment plan with proper retention of the newly
established bite ™! .Previous studies describes different
treatment plans with the purpose of decreasing relapse
fixed

orthodontic appliances, lingual cribs, elastics, wires, molar

which includes myofunctional appliances,

intrusion, extrusion of the upper anterior teeth, aligners
with

extractions,
[16,17].

elastics, orthognathic  surgery,
glossectomy or orofacial myofunctional therapy
In the last few decades molar intrusion through the use of
TAD’s has been described to correct the skeletal anterior
open bite thus causing a decrease in incisor extrusions. It
has also been described to provide favourable aesthetic
results such as a anticlockwise rotation of the mandible
and a decrease in anterior facial height. It is been used as
an alternative treatment for patients not undergoing

[18,19]

orthognathic surgery .There are numerous ways to

perform molar intrusion with TAD’s either placed
palatally, buccaly or in both sides as well as with the help
of other appliances!?*821-24

As compared to other orthodontic anchorage devices,
TADs are simple to insert, less traumatic, and more secure
under optimal force loads >, Intrusion of the posterior
teeth with skeletal anchorage has been found to be stable
which is a highly advantageous in planning treatment in
adult patients with high frequency of relapse ©%1,
Various  authors have also shown that orofacial
myofunctional therapy & or other muscle exercises
can contribute to the closure of anterior open bite
malocclusion and help in preventing relapse.

Case Report 1

Etiology and diagnosis

A 22 year old female patient was reported to department
of orthodontia for orthodontic consultation. Her chief
complaint was irregular teeth and inability to close her

upper and lower anterior teeth. She had no family history,

-
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no prenatal, postnatal and medical history and no history
of parafunctional oral habit (Figure 1)

On clinical examination she had a convex profile with
symmetric face and potentially competent lips. Intraoral
examination showed a Class I molar relationship on both
sides and absence of vertical overlap between the upper
and lower front teeth with anterior open bite of 6mm.
Maxillary and mandibular arches were U-shaped with
mild crowding. The cephalometric analysis depicted a
skeletal Class Ill pattern with an ANB angle of -6° and
vertical growth pattern, as shown by an FMA of 29° and
SN-GoGn of 39°, proclined and protruded maxillary and
2).The

panoramic radiograph showed the presence of all third

mandibular  incisors  (Figure pretreatment
molars. The alveolar bone level was with in normal limits
(Figure 2).

Treatment objectives

The treatment objectives were to correct crowding,
anterior open bite, and to establish Class | canine
relationship with normal overjet and normal overbite.
Treatment plan

Patient had skeletal Class Ill bases with vertical growth
pattern, as the patient had already crossed the active
growth phase hence orthodontic camouflage was planned.
All first premolars were extracted followed by fixed
mechanotherapy.

Treatment progress

Maxillary and mandibular teeth were bonded with fully
programmed preadjusted 0.022 slot MBT prescription
brackets. The arches were aligned using the following
sequence of arch wires; 0.012” NiTi, 0.014” NiTi, 0.016”
NiTi, 17.25” NiTi and 19.29” NIiTi (Figure 3). Later,
19.25” SS wire was placed in both arches. Placement of
miniscrew (size =1.6 mm x 8 mm) on both sides in upper
arch between 2nd premolar and 1st molar on palatal side

and between 1st molar and 2™ molar on buccal side.

© 2021 1IDSIR, All Rights Reserved

(Figure 3). Second maxillary molars were also banded
later. In this case, highly placed canine was engaged with
continuous 0.012” Niti arch wire. E-chain was placed by
engaging the lingual sheath of the first molar on the
palatal side to the miniscrew and on buccal side the E
chain was stretched from miniscrew to the molar tube for
posterior intrusion for the correction of open bite.
Activation was done after every 14 days for the intrusion
of the posteriors. Buccal flaring during intrusion will not
occur because miniscrew were placed on both side (palatal
and buccal), simultaneous intrusion n space closure was
done.

In the later stages, 0.019 x 0.025” SS wire was placed to
express the tip and torque of the bracket. Finishing and
detailing was done, and the appliance was debonded. The
total treatment time was 24 months. Modified Hawley’s
retainers were placed in both the arches and an additional
lower modified Hawley’s appliance with posterior bite
plane for night time wear to prevent supraeruption of
intruded maxillary molars was given.

Treatment results

The
improvement in patient profile and facial aesthetics

post treatment facial photographs showed
(Figure 4).Intraorally, a well defined buccal occlusion
with Class | molar, Class | canine relationship on both
sides with normal overjet and overbite was achieved
(Figure 4). There was proper canine and anterior guidance
without balancing side interferences. The posttreatment
cephalometric radiograph (Figure 5) and superimposed
tracings (Figure 5) showed significant changes in the
There

anticlockwise rotation of mandible due to upper molar

dental and skeletal measurements. was

intrusion. The posttreatment panoramic radiograph

showed remarkable root parallelism (Figure 5).
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Case Report 2

Etiology and diagnosis

A 18 year old female patient reported to department of
chief

complaint was forwardly placed upper and lower front

orthodontia for orthodontic consultation. Her
teeth. She had no family history, no prenatal, postnatal and
medical history and no history of parafunctional oral habit
(Figure 6)

On clinical examination she had a convex profile with
symmetric face and potentially competent lips. Intraoral
examination showed Class Il molar relationship bilaterally
and increased overjet. Maxillary and mandibular arch
were U-shaped with mild crowding. There was an open
bite of 0.5 mm. The cephalometric analysis showed a
skeletal Class I with an ANB angle of 4° and vertical
growth pattern, as shown by an FMA of 32° and SN-
GoGn of 36°, proclined and protruded maxillary and
7).The

panoramic radiograph showed the presence of all third

mandibular incisors  (Figure pretreatment
molars. The alveolar bone level was with in normal limits
(Figure 7)

Treatment objectives

The treatment objectives were to correct crowding,
proclination of upper and lower teeth, convex profile, mild
open bite and to establish Class | molar and canine
relationship with normal overjet and overbite.

Treatment plan

Patient had skeletal Class | jaw bases with vertical growth
pattern, as the patient had already crossed the active
growth phase hence orthodontic camouflage was planned.
All premolars extraction (14,24,34,45) was done followed
by fixed mechanotherapy.

Treatment progress

Maxillary and mandibular teeth were bonded with fully
programmed preadjusted 0.022 slot MBT prescription

brackets. The arches were aligned using the following

© 2021 1IDSIR, All Rights Reserved

sequence of arch wires; 0.012” NiTi, 0.014” NiTi, 0.016”
NiTi, 0.17*0.025” Niti, 0.019*0.025” Niti, 0.019*0.025”
SS wires were placed in both the arches (figure 8).
Miniscrew was placed on the midpalate in the molar
region just Imm away from the mid palatine raphe. A
modified TPA was used for intrusion. The TPA was
placed 4 mm away from the palate and the intrusive force
was given by connecting the TPA to the miniscrew by a
closed coil spring. After every 14 days the closed coil
spring was activated. Second maxillary molars were also
banded later on. Palatal tipping was prevented by adding
buccal crown torque in the molar region. Simultaneous
intrusion n space closure was done. The miniscrew was
placed 2mm distal to the molars which has to be intruded
just to prevent the anchorage unit (Figure 8).

In later stages, 0.019 x 0.025” SS wire was placed to
express the prescription of tip and torque of the bracket.
Finishing and detailing was done, and the appliance was
debonded. The total treatment time was 24 months.
Modified Hawley’s retainers were placed in both the
arches and additional lower modified Hawley’s with
posterior bite plane for night time wear to prevent
supraeruption of intruded maxillary molars was given.
Treatment results

The post treatment facial photographs showed a
improvement in patient profile and facial aesthetics
(Figure 9).Intraorally, a well defined buccal occlusion
with Class | molar, Class | canine relationship on both
sides with normal overjet and overbite was achieved.
There was canine and anterior guidance with lateral
excursion without balancing side interferences. The
posttreatment cephalometric radiograph (Figure 10) and
superimposed tracings (Figure 10) showed significant
changes in the dental and skeletal measurements. Forward

rotation of mandible due to upper molar intrusion was also
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there. The posttreatment panoramic radiograph showed
remarkable root parallelism (Figure 10).

Discussion

Management of open bites is often challenging because of
high relapse rate, and patient’s cooperation is highly
important. When such open bites are of skeletal origin and
the patient declines surgery, then an orthodontic option for
treatment is opted for which needs more time and patient
cooperation B9,

Hyperdivergent growth pattern develops when growth of
condyle is less than the vertical growth of corpus of
maxilla, vertical growth of maxillary 1st molar and
vertical growth of mandibular 1st molar. There are 2 types
of vertical excess- vertical excess with anterior open bite
and vertical excess with normal anterior overbite.
According to the analysis done by Sean Biggerstaff et
al.®! it was found that the malocclusion was caused due
to deficiency in growth maxillary anterior portion, in
comparison to the Ricketts palatal plane inclination which
showed an excess of maxillary posterior growth. An
excess of maxillary posterior portion, at the level of
molars causes growth problems in backward direction .
To resolve this problem, intrusion of posteriors is
necessary, resulting in total intrusion of the whole
dentition. This phenomenon can be named as “slow
impaction”, because the result is achieved orthodontically
and yet similar to that of the impaction osteotomy
surgery?

Various studies have recommended TADs for the
provision of anchorage in the extrusion and intrusion of
posterior teeth *3*#3381 posterior intrusion with TAD’s to
correct an open bite is well described by various
authOI,.S[4,18—24,37—41] ]

model for transpalatal arch and mini-implants found that

Cifter et al using a finite element

there is more intrusion of the buccal roots than the palatal

roots® When mini-implants are placed only on the
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palatal side some auxiliary appliances should always be
placed to avoid an undesirable lingual crown torque as
described by Buschanget and Xun et al.[?#%],

It is important to decide which of the molar to be intruded
either upper or lower or both. The efficiency and stability
of upper molar intrusion is usually preferred. Lower molar
intrusion should be considered in order to preserve upper
incisor display in patients with insufficient amount of
upper incisal show. Upper and lower posterior intrusion is
treatment of choice in more severe cases where maximal
closure of the mandibular plane angle is required.
Intrusion from buccal side with TAD, tend to intrude
posterior teeth along with buccal flaring of molars*Z.in
order to prevent this buccal flaring buccal root torque in
the posteriors is given.

Myofunctional therapy has also been advocated as an
adjunct in the reduction of open-bite treatment!*“®
.Several authors have reported that the risk of incisor
protrusion is greater in cases in which there is altered
tongue posture at rest, and it is smaller when there is only
altered function (speech and swallowing). Therefore,
speech therapy is indicated especially in cases in which
altered tongue rest posture is present [*! .The presented
patients refused myofunctional and speech therapy as
recommended.

The orofacial muscle exercise is also a treatment choice
that involves clenching at 80% of maximum force for five
seconds, followed by five seconds of rest, for a total of six
cycles, five times a day ®*! These exercises require
sufficient amount of time and patient compliance, they are
an important adjunct to the effective treatment of anterior
open bite 7

Daguchi et al. indicated that molar intrusion when
combined with retraction of the anterior segment, it
favours significant aesthetic changes due to a counter

clockwise mandibular rotation and improves the stability

Page3 8 3



Dr Tanzin Palkit, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

of the case in comparison to incisor and canine
extrusion™®*8 Various authors such as Scheffer et al.,
Hart et al, Kuroda et al, Buschang et al., Xun et al. and
Alsafadi et al. stated that the intrusion of the upper
posterior teeth are favourable in causing a mandibular
rotation, hence improving chin projection, decreasing the
facial height and the mandibular angle. Same results were
also achieved in the present cases but not significantly
[18,19,23,24,48,49]_

In the above two cases, anterior open bite was treated by
intrusion of maxillary posterior teeth using miniscrew.
The miniscrew were placed on different location in the
molar region. In one patient single miniscrew was placed
on the palate n activation was done by closed coil spring
and on another patient the miniscrew was placed on both
palatal and buccal side.

In the 2" case a modified TPA was made up of 19-gauge
stainless steel wire, each end of the palatal arch was
double backed over for insertion in to the lingual sheath
which was welded on to the palatal surface of the
maxillary first molar band. A closed coil spring was
stretched from the miniscrew placed on the centre of the
palate to the U loop of the modified TPA. Although an
optimal force has not yet been suggested for the intrusion
with miniscrews. Force greater than what is generally
accepted for intrusion in conventional treatment are
reported to be applied with miniscrew. Here we preferred
150 gm of force to intrude the molar. In 6 months of time
3mm intrusion of upper first molars was noted with no
resorption of the roots. The amount of intrusion was
measured by superimposition of the cephalograms.

The most critical factor in the intrusion of maxillary
molars is the point of force application. Othodontic
intrusion has been thought impossible to achieve with a
force application on both side of the arch. We used a

simple approach for molar intrusion with modified TPA

© 2021 1IDSIR, All Rights Reserved

and miniscrew, which had some advantage over other
methods for posterior intrusion using miniscrew like no
resorption of the root reported by this technique.
Conclusion

Diagnosing the aetiological factors and treatment of
anterior open bite malocclusion is often challenging.
Treatment modalities include myofunctional appliances in
growing children and surgeries in adults. Minor cases can
be managed by fixed orthodontics especially with TADs
alongside with some habit-breaking appliances if any form
of it is identified. Additional care should be taken while
diagnosing and planning treatment for such cases as any
mistake in identifying the etiological factor may lead to a
poor end result. The present case reports detail the
non-surgical orthodontic treatment of adult patients with
anterior open-bites treated using a combination of skeletal
anchorage for upper molar intrusion along with fixed
appliances. Molar intrusion might be effectively achieved
by using miniscrews as anchorage in patients with an
anterior open-bite. Mechanics of upper molar intrusion is
considered to be more stable than extrusion of the anterior
teeth for an open bite closure. The use of TAD’s on the
palate provides excellent 3D control avoiding any
unwanted upper molar tipping during intrusion. Therefore,
this treatment modality can be considered an acceptable
alternative to orthognathic surgery in selected cases in
which the dental malocclusion rather than facial aesthetics
is the primary patient concern. However, retainers to
minimize extrusion of the posterior teeth should be used to
improve stability.
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Legend Figure

Figure 1. Pretreatment Intraoral and Extra oral

photographs
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Figure 3: Mid treatment photographs

Figure 5: Posttreatment radiographs with superimpositions
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Figure 9: Posttreatment Extraoral and Intraoral

photographs

superimpositions
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