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ABSTRACT

Orthodontic management of class Il malocclusion with openbite has always been a clinical challenge. Simple Orthodontic biomechanics can bring
compromised esthetic outcome and lacks 3- dimensional control of the occlusion . There are potential for anchorage loss , vertical extrusion of
upper molars and lower incisors. Extrusion should be prevented or minimized when treating patients with openbite. Although a combination of
Orthodontics with Orthognathic Surgery may be the ideal approach, the complications, risks, and costs of surgery have stimulated interest in
alternative treatment methods. In recent years, bone borne temporary anchorage devices (TADs) like endo- osseous implants, miniplates, mini-
implants, microimplants and screws have opened a new era in clinical orthodontics by revolutionizing the way anchorage is controlled.
Microimplants can now be used as effective anchors for distalization of mandibular teeth to mimic a mandibular surgical setback. The aim of the
case report is to show the efficiency of microimplant assisted orthodontic correction of a complicated Class III openbite malocclusion . These
results remained stable ata 18 month follow-up.
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INTRODUCTION

Class III with openbite malocclusion is rarely seen in Indian
population . Class III malocclusion has a relatively low incidence
which varies with race, 1% to 5% among Caucasians 14% in Oriental ,
and 5% to 8% among black people' .

An accurate diagnosis must determine whether the case is purely
skeletal class IIT malocclusion , dentoalveolar discrepancies or a
combination of both. To establish an adequate treatment plan of an
adult patients, if the discrepancy is completely skeletal, orthognathic
surgery is considered. If the discrepancy is dentoalveolar,
orthodontics alone can achieve a good and stable occlusion, but not
significant improvements in profile can be seen’ . Surgery has higher
economical demand and require a strong motivation of the patient.

Distalization of the mandibular dentition is a viable way to treat class
111 sagital relationship ( molar relationship and a negative overjet ). It
can be implement by extractions of two premolars or one central
incisor depending on crowding and overjet ** or by molar extractions
(third molars or less frequently second molars).™ Mandibular molar
distalization is a highly difficult movement to obtain in orthodontics’.
Different devices have been used including mandibular headgear, lip
bumper, distal extension lingual arch, Jones jig, Franzulum appliance,
multi-brackets with class III elastics, and multi-loop edgewise
therapy"’. Although these techniques can provide an acceptable incisor
relationship and occlusion, they mostly produce a distal tipping with
rotation of the molars rather than a bodily distal movement. These
mechanics expose the anterior teeth to deleterious jiggling forces™".
Moreover, the teeth are subjected to forces in all three planes of space
via class III elastics causing changes in the transverse dimension, in
addition to extrusion of the upper molars, resulting in an increased
anterior openbite” . Such effect should be avoided in patient with
openbite .

Microimplants are intraoral skeletal anchorage systems which provide
absolute or perfect anchorage control thus widening the envelope of
orthodontic treatment'’. These have now become an indispensable tool
in clinical orthodontics.

Microimplants are most often used because of their advantages like
tiny size, minimally invasive, easy placement and removal, ability to
withstand immediate loading, placement at various anatomic
locations, low cost and does not require patient co—operation".
Orthodontic mini-implants or are non-osseointegrated monocortical or
bicortical titanium alloy screws, ranging from 6 to 12 mm in length,
and 1.2 — 2 mm in diameter'®, fixed to bone temporarily to enhance
orthodontic anchorage. The present case report describes the
distalization of the mandibular dentition with microimplants in the
extracted second molar region to treat a dental class III malocclusion
with anterior openbite in an adult patient.

CASE PRESENTATION

Diagnosis

A 19 year old female patient of Bengalee origin reported to the
department of Orthodontics of a government hospital with the chief
complaint of protruding lower teeth and faulty anterior bite.

Clinical examination and preliminary investigation revealed
mesoprosopic facial form with concave facial profile and competent
lip. No upper incisor display at restand 3mm lower incisor display on
smile were found. [Fig.1]

It was a case of Angle's Class III malocclusion with 2 mm negative
overjet and 2 mm of openbite. Uppper arch was showing mild anterior
crowding with high labial canine on right side. [Fig.1]. No crowding
was found in the lower arch . Patient had mild anterior dentoalveolar
proclination of the upper arch. Second molars of both side of the
mandibular arch were missing. History revealed that the 2" molars
were extracted approximately 1 year ago due to carious lesion. Lower

third molars were partially erupted.

Skeletally, patient had class III skeletal base (- 2 degree of ANB) and
average growth pattern ( 28degreee of FMA).. (Table 1).

TREATMENT OBJECTIVES

The objectives of treatment were to obtain Angle's class I molar and
canine relationship with ideal overjet and overbite, relieving of the
crowding of the upper arch . In the lower arch the space for second
molar were planned to compensated by distal movement of the 1"
molarand mesial movement of the 3" molars. Therefore, the plan was
to place titanium microimplant mesial to the third molars as anchorage
to move the mandibular dentition distally. We planned to avoid first
molar extrusion during the distal movement to prevent the undesirable
wedge effect, which potentially increases the open bite in the anterior
region.

TREATMENT PROGRESS
To start with , straight wire mechano therapy started with .022mbt
system in the upper arch for leveling and aligning .

2 microimplants were placed bilaterally, 1 each between 1" molar and
3rd molar.[Fig.2]

Microimplants used were aarhus type microimplant made of titanium
alloy (s.k. surgical) ,1.5 mm in diameter and 8mm in length. After
following the disinfection protocol microimplants were placed under
local infiltration anesthesia. An infiltration of 0.5 ml of local anesthesia
(xylocaine2% ,1:80,000 lignox,indoco remedies ltd.) Was
administered in each 2 region of buccal vestibule of mandible .
Predrilling with pilot drill of Imm diameter is done before placement
of the microimplant. Using hand guided microimplant handpiece,
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microimplants were inserted in the interdental bone in rotating motion,
maintaining minimum insertion torque. Between 1 molar and ™ molar
microimplants were placed 5Smm below the attached gingival level ,
4mm away from the 3" molars. Microimplants were placed in the
attached gingival .

Immediate loading of retraction forces were done from small hooks
attached to the 1" molar tubes to the microimplants. Retraction force
was 150 mg each side. Periodic periodontal evaluation and oral
prophylaxis were done. The premolars , canines and incisors were
excluded in the first distalizing phase of the treatment to avoid round
tripping i.e. Proclination of the crowded incisors followed by
retraction later in treatment.after achieving the desired distal
movement of the 1" molars, they were secured with steel ligatures to
the miniscrew head and used as indirect anchorage to distalize the rest
of the arch. During this phase, some amount of molar intrusion
achieved due to downward position of the microimplants which
exterted an intrusive force on the molars. Open bite decreased (from -
2mm to +2.0 mm of overbite) due to a small amount of extrusion of
anteriors and unbalanced prevention of extrusion at the molar level.
After that we bonded the 3" molars and used the miniscrews to
mesialise them. Mild interarch elastics were used at very later stages
to correct the open bite and canine relationship. The treatment lasted 20
months. Fixed retainer were bonded in both the arches , and an lower
removable plate was delivered as retention for the mandibular arch.

Fig 3:PostTreatment Extraoral and Intraoral photographs

Table 1 : Cephalometric Comparison

PARAMETER PRE-TREATMENT  |POST-TREATMENT
SNA(Degree) 83Degree 83 Degree
SNB(Degree) 85 Degree 83Degree
ANB(Degree) -2 Degree 0 degree

Wits (mm) -10mm -6mm

FMA 28 Degree 29 Degree

Ul toNA (®) 27Degree/8mm 32 Degree/8mm

IMPA 91 Degree 83 Degree

L1toNB 32 Degree/6mm 25 Degree/ 4mm

Nasolabial angle 105 Degree 91 Degree

E -Line Upper lip -4mm Upper lip -3mm
Lower lip 3.5mm Lower lip 2.5 mm

RESULT

After completion of treatment balanced facial esthetics with reduction in
concavity in facial profile are achieved. On smile, full upper incisor
display is seen. Normal overjet and overbite can be seen.Angle's class I
molar relationship and classI canine relationship were achieved (Fig 3).

Cephalometric analysis showing , significant improvement in E-line
and nasolabial angle. Upper incisor to NA is increased slightly from
initial value . Decrease in ANB , WITS value is seen. No change in
mandibular plane angle is seen, which may be due to prevention of the
extrusion ofposterior segment of dentition. (Table 1)

DISCUSSION

When deciding to treat an skeletal class III open bite case without
surgery, the main deciding factors for treatment modalities are severity
of skeletal relationship, esthetic demand, overjet and extent of
openbite present in the patient . Any distal sagittal movement of the
teeth of lower posterior segment will account for at least a mild amount
of increase in open bite ; therefore, it is best to avoid interarch elastics
with extrusive mechanics which is inevitable in regular MBT
mechanics. This was the rationale for the intra-arch mechanics used in
this case to distalize the lower dentition with TADs as
anchorage,which also has some amount of intrusive force on lower
molars..Miniplates and miniscrews both provide enough anchorage to
distalize the mandibular molars . We used miniscrews(
microimplants) for the easier placement and removal technique which
does not require flap surgery, resulting in less discomfort for the patient
and a faster healing period. We place TADs mesial to the 3rd molars
because the site with a good bone support , far from dental roots, and
will not interfere with the dental movements'”.

Two methods of applying distalizing forces are reported in the
literature: individual tooth distalization or an en- masse distalization.
The latter maybe performed by applying a direct reactive force to the
first premolars, canines, or to anterior hooks """, In the present case, the
1" molars were distalized first , followed by the premolars to allow a
fast distal movement of each tooth . The lower 1" molars were
distalized 3.0 mm relatively to the mandibular plane, with a distal
tipping of approximately 10°. The molar distalization occurred as a
rotation around the apex of the distal root, as is evident from
mandibular superimpositions. An open bite developed in the first part
of the treatment , but later self-correction occur at 16 months due to
some intrusion of 1" molars ,settling of posterior occlusion.

The anterior teeth were bonded secondarily to avoid round tripping,
i.e., the incisors tipping facially followed by retraction created by the
distalization of the buccal teeth. The face exhibited a slight tendency
towards elongation.Intermaxillary divergence increased by only 1° as
a direct consequence of orthodontic biomechanics, while the
Frankfurt mandibular plane increased by 1° . Here the mandibular 1"
molars exhibited 3 mm of distal movement for correction in molar
relationship from a class I11 relationship to a sound class I relationship.
In relation to their bone bases, both the upper and lower molar did not
extrude, while there was some mesial movement of the upper 1" molars
(Imm).

Posttreatment stability of orthodontic treatment using miniscrew
anchorage has minimal short-term relapse, and no significant
correlation was found between the amount of relapse and tipping ratio
and the amount of tooth movement . Some studies are showing ,4
years of stable retention after distalization of the mandibular dentition
in the treatment of class I open bite adult patients 'In the present case ,
retention with both upper and lower bonded retainer and an lower
removable plate are provided to the patient .

CONCLUSION

* In mild to moderate class III openbite cases better esthetic
outcome can be achieved with microimplant assisted orthodontic
treatment.

* In the present case, true bodily retraction of lower posterior
segment areachieved.

* An “Orthognathic like Orthodontic” treatment outcome secure
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the patient with balanced occlusion and optimum smile aesthetics.

Consent
Written informed consent was obtained from the patient for
publication of this report and any accompanying images.
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