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1. Introduction

Molars and premolars are prone to tilt into missing teeth
area, Therefore, molar uprighting is a crucial preparation
step for implant placement and prosthetic treatment
in missing area, There have been various orthodontic
methods to upright molars, Roberts et' al suggested an
uprighting spring and Kodod® also reported a piggyback
molar uprighting spring. Tulloch® recommended several
types of methods to upright mesially tilted molars, Even
though they are efficient tools to upright molars, they
have inconveniences such as complicated wire bending,
brackets bonding on several teeth, and a retainer as
anchorage preparation, Recently, skeletal anchorage
systems have been developed. Thus, Giancotti* used a
titanium mini-screw to treat ectopic mandibular second
molar, A titanium mini-screw is a very easy and simple
appliance with lingual button and elastic thread for
molar control, A titanium mini-screw should be placed
on retromolar area for these purposes, However, the
head of a mini-screw is often embedded with soft tissue
because of growth of redundant retromolar area’ s
mucosa as makes it difficult to engage elastic thread,
Miyahira et al’ placed a 4-hole T-shaped titanium mini-
plate on retromolar area through surgical procedure
to treat a mandibular second molar impaction, They
controlled the mesially impacted molar efficiently
with elastic chain and a metal bracket bonded on
an impacted mandibular second molar, And, a mini-

plate is a very reliable therapeutic method not to worry
about covering the head of mini-plate by soft tissue
overgrowth, Nonetheless, there are few designs and
products of mini-plates as skeletal anchorages for molar
control, So, this article introduces a modified L-type
mini-plate which is designed for convenient surgical
placement and easily engaging elastic chain on hook
of it to control mesially tilted molars before implant
placement and prosthesis,

2. Surgical procedure (Fig.1)

The surgical procedure was performed by an oral and
maxillofacial surgeon and a modified L type titanium
mini-plate was fixed with two 1.6 mm of diameter and
6.0 mm of length anchoring mini-screws (Orthoplate,
MCT Co., South Korea), The surgical approach
consisted of an incision in the alveolar buccal mucosa,
2 cm distal to the mandibular right second molar,
following the external oblique line of the mandible,
After the muco-periosteal flap was elevated, the mini-
plate was fixed by using two screws, whereas the mini-
plate’ s hook part remained exposed in the oral cavity,
practically under the occlusal plane in a vestibular
direction, The flap was sutured with 3-0 twisted silk
(Silkam, B, Brown Co, Ltd,, Germany), The patient took
medical medicines with Talniflumate 370mg(Talos) 1
tablet two times a day for 5 days, and Cefuroxime axetil
250mg(Cefurotil) 1 tablet for 5 days, Mouth rinsing with

Fig.2 Schematic illustrations and biomechanics of modified L type mini-plate
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Fig.3 Intraoral photos using modified L type mini-plate for molar uprighting

Chlorhexidine 0.1% gargle solution (Hexamedine) 100ml

was prescribed,

Case 1

A 26 year-old man visited Department of Oral and
Maxillofacial surgery in our hospital to take implant
prosthesis on right and left first molar area, He had no
specific medical history, Right and left second molars
were mesially tilted on missing area for long missing
period (Fig.4). The angles between molars’ long
axis and vertical line parallel to outline of panoramic
view were measured, The right molar showed 50°

and the left molar showed 40° . So, it was needed to
upright second molars for proper prosthesis, Fig.2A

shows schematic illustrations of modified L type mini-
plate and action mechanism of uprighting molars
(Fig.2B). Modified L type mini-plate was installed in the
mandibular ramus to improve and facilitate mechanical
uprighting of the teeth, A lingual buttons were bonded
on the mesial surface of the mesially tilted molars (Fig.3).
Application of orthodontic force with elastic chain was
applied between lingual button and hook of mini-plate at
one week after placing the mini-plate, Fig.5 shows the
intraoral photos and panoramic view after orthodontic
treatment, Lower second molars were in proper upright
position to place prosthesis, The angle improvement
was about 20° through orthodontic treatment on both
sides, Final implant and prosthesis were placed on lower
first molar areas, Total orthodontic treatment period was
about 6 months,

Fig.4 Initial intraoral photos and panoramic view
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Fig.6 Intraoral photos after implant placement and prosthetic treatment

Case 2

A 22 year-old girl wanted to receive implant prosthesis
on lower left first molar, Fig.7 shows initial intraoral
condition and the position of lower left second molar on
panoramic view, Lower second molar was moderately
tilted in mesial direction, The angulation relative to

vertical line parallel to the outline of panoramic view
was 40° . And, the patient wanted to take orthodontic
treatment on other teeth, So, modified L type mini-
plate was placed on the retromolar area with same
methods and procedures of case 1, One modified L
type mini-plate and two anchoring mini-screws with
1.6 mm of diameter and 6.0 mm of length were used
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for molar control, A lingual button was bonded on
mesial surface of lower left second molar (Fig.8). Elastic
chain was used to upright molar and elastic chain was
changed at every other week to load continuous light
force, Brackets were bonded on other teeth to correct
alignment, However, no bracket and wire were used on

lower left second molar to be uprighted, The angulation
of the molar was improved up to 25°
and panoramic view shows temporary crown of lower
second molar and implant placement after orthodontic
treatment (Fig.9). Total orthodontic treatment period was
7 months,

Intraoral photo

Fig.8 Intraoral photos and panoramic view during orthodontic treatment
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Fig.9 Intraoral photo and panoramic x-ray after implant
placement and temporary prosthesis

3. Discussion

Two cases in this article were introduced to show the
procedure treating mesially tilted mandibular second
molar orthodontically with modified L type mini-plate,
When a posterior molar is lost, the adjacent teeth
usually tip, drift and rotate, As molars tip and migrate
mesially, several problems can occur®, |.e., mesial
gingival tissue becomes folded and distorted, forming
pseudo-pocket, According to Page and Schroeder’,
the accumulation of bacterial plaque on pseudo-
pocket area can cause direct damage the periodontium
through the elaboration of potentially toxic and antigenic
bacterial substances. And, Zander and Polson®
reported periodontal destruction may occur as a result
of misdirected occlusal forces, Therefore, uprighting
tilted molars is the most important procedure for fixed
prosthesis or implant prosthesis without destruction of
adjacent peridontium and attachment apparatus,

Case 1 showed two mesially tilted lower right and
second molars, The angulation of tilted lower right molar
is about 50 ° relative to vertical line parallel to vertical
outline of panoramic view and the angulation of lower
left molar is about 40 ° relative to same line (Fig.4). As
a result of orthodontic treatment, the angulations were
30 ° and 20 ° respectively, improved by 20 ° on both
sides (Fig.5). Case 2 showed 15 ° improvement through
7 months orthodontic treatment, The mesio-distal width
of lower left first molar area in case 2 became wider
than that of normal first molar,

The design of modified L type mini-plate consists of
two components (Fig.2A). One is a retentive part, and
the other is an elastic engaging part, Two anchoring

mini-screw were placed on a retentive part keeping
it on mandibular ramus area, Usually, there are two
advantages using this mini-plate, First, an elastic
engaging part was totally separated from oral mucosa
so that it could not be embedded in oral mucosa, The
micro-implant anchorage suggested by Park et al’ has
same concept of these cases, However, sometimes
the head of mini-screw can be covered by overgrowth
of oral mucosa or flabby tissue, In that case, it is very
difficult to engage elastic chain on the head of micro-
implant, Surgical excision with laser or blade is needed
to engage elastics,

Another advantage is the capability to control the
vector of molar movement (Fig.2B). Numerous methods®
such as molar uprighting spring, T spring, and open coil
spring are accompanied by molar extrusion, Kojima et
al"® carried out mechanical analyses of uprighting spring
and demonstrated the movement of tilted molar, So,
occlusal equilibration is needed to prevent premature
contact with opposing teeth, However, this mini-plate
can retract molars in backward and downward direction
so that the possibility of occlusal premature contact can
be minimized or zero,

In these cases, lingual button, elastic chain, and
modified L type mini-plate are the only appliances to
control tilted molars, Lingual button can be bonded
on mesial side of molars and elastic chain is engaged
between lingual button and the hook of modified L type
mini-plate, In severely tilted molar case, lingual button
can be bonded on both buccal and lingual surface of
the molar and molar retraction should be performed on
both surfaces to prevent rotation of the molar,

Ren et al'' recommended that the optimum force to
retract a molar using elastic chain is 100-150g. In these
cases, about 150g of force was used and elastic chains
were changed at every other week to give continuous
force to molars,

The most inconvenient procedure using this method
is removal of mini-plate after orthodontic treatment,
Flap was elevated through same procedure used
for placement of it under local anesthesia, And, two
anchoring mini-screws were removed by unscrewing
them in the opposite direction, After that, 2 or 3 stiches
were sutured to close elevated flap,
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4. Conclusion 11, Yijin R, Jaap CM, Anne Marie KJ, Optimum force

magnitude for orthodontic tooth movement:
Modified L type mini-plate can be an efficient and a systematic literature review, Angle Orthod,
easy appliance to upright mesially tilted molars without 2003;73:86-92,

occlusal adjustment before implant placement and
prosthetic treatment is performed,
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