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ABSTRACT

Temporary Anchorage Devices have been the only means of providing absolute anchorage but have
complications of causing soft and hard tissue damage and requires well-formed cortical bone. Also, they are
unable to tolerate torsional forces and moments. For this reason, miniplates had come up with the advantage
of providing more surface area but are difficult to place as they require flap surgery and also removal
post treatment. CTOR plates have revolutionized the way of harnessing anchorage by ease of placement,
removal and patient comfort. They are placed with the help of two implants and come in wide variety of
shapes and modifications, increasing the magnitude of orthodontic treatment modality. They are placed at
a distance from soft tissues and thus cause no irritation. Intrusion, extrusion, protraction and retraction of
teeth are some of the orthodontic movements that can be achieved without any loss of anchorage from the
CTOR plates. Thus, CTOR greatly expands the ability of Orthodontists to treat severe skeletal problems
non-surgically.
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1. Introduction

The success of orthodontic treatment lays its back on
deriving anchorage to treat malocclusions.! The use of
extraoral anchorage devices such as headgears, facemasks
require full patient cooperation, which is sometimes not
possible and is unpredictable. However, introduction of
implants in orthodontics have solved this problem. In 1990s,
orthodontic anchorage devices, such as miniscrews and
mini-plates, were developed and these devices have been
well accepted all over the world. Often called temporary
anchorage devices (TADs), they have become one of the
best sources of reliable anchorage and have revolutionized
the field of anchorage in orthodontics, easing out the tedious
mechanics that were previously used.?

TADs are marred by drawbacks of causing soft tissue
and hard tissue complications, complexity of placement at
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ideal position, loading of implants and difficult removal if
partial osseointegration has occurred and general systemic
risk factors.? As TADs require adequate bone structure i.e.,
Cortical bone for their action, the most common problem
encountered is the surrounding bone resorption due to
which TAD failure occurs, often seen as screw fracture
or loosening of screws.*> Newer sites for placement like
the zygomatic buttress, the buccal cortical plate does
provide an alternative but affect the clinician’s dexterity
to operate them. Associated emphysema, nerve injury
and peri implantitis also counts as an additive risk.®
There is evidence suggesting that torsional stresses cause
microfractures in surrounding bone.’

The forces and moments generated on TADs are
challenging and often two couple systems are not
preferred. ® Complex mechanics do not go hand in hand with
these anchorage units. Multiple placement of TADs also
poses patient discomfort® and adds to the overall cost of the
treatment. For this reason, many clinicians came up with
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the idea of placing plates by raising the flap and deriving
bone anchorage for applying orthopedic forces. These plates
were thus. placed via surgical procedure assisted by TADs,
required another specialist, also making it a more expensive
option. These plates were not versatile and their shape and
size was not compatible to applied mechanotherapy. Also,
these are difficult to place and remove, so they could never
become a part of mainstream orthodontics.

The CTOR plates were developed by Consortium for
Translational Orthodontics Research! www.orthodonticsci
entist.organd PSM (PSM North America Inc, Germany, w
ww.psm.ms) offers a great clinical advantage to overcome
these problems. !

1. Increase stability of TADs.

2. Increase accessibility.

3. Increase operability.

4. Decrease complications (Hard and soft tissue) as no
surgical procedure is required i.e. raising of flaps.

. Cost-effective.

. Application of forces and moments needed for both
orthopedic and orthodontic forces.

. Adaptable and modifiable as per required mechanics.

AN

3

2. Installation

It uses minimum two TADs placed with the help of
conventional miniimplant driver in order to increase the
contact area for more stronger support for anchorage from
the cortical bone. These TADs have a specially designed
platform to support the plate, with a cylindrical hole with
proper thread (Figure 1).! The plate is secured by placing
the screw on cap. Placement is at least Imm away from the
soft tissue so as to prevent irritation (Figure 2). The plate has
an implant leeway space (1-6mm) to allow flexibility based
on bone quality, accessibility and anatomic restrictions
(Figure 3). Modification of any kind may be done just by
unscrewing the TADs and placing it again.

Cap — ™)

Platform to support plate —— — Space for CTOR plate

TAD —

Fig. 1: The design of CTOR mini implants
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/
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Fig. 2: Placement of CTOR plate

Fig. 3: Leeway space for implants in CTOR plate
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Fig. 4: Various types of anterior CTOR plates
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Fig. 5: Mechanics involved in correcting open bite
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Intrusion Plate (I-plate)

Fig. 6: Design of I-plate

Fig. 7: Intrusive forces acing on maxillary posteriors

Mesialization Plate (M-plate)

Fig. 8: Design of M-plate

Fig. 9: Mesializing force in action with M-plate

2.1. The different designs and clinical consideration

2.1.1. Anterior plate (A-plate)

TADs have a major drawback that they cannot apply
vertical forces efficiently and often the stresses and
moments produced lead to loosening or unscrewing of the
implants, '>12 For this problem the A-plates are designed
that help in intrusion or extrusion of the anterior teeth
without altering the posterior tooth positions.! These are
extremely helpful in open -bite and deep — bite cases. ! They
are of 3 types (Figure 4)

1. Type I and Type II — for buccal placement
2. Type III — for palatal use

A tube is connected to the A-plate that ferments
unidirectional forces, easily handled by the placement of
implants and thus reducing the need for fixed appliances to
correct these malocclusions (Figure 5).

2.1.2. Intrusion plate (I-PLATE)

It is an easy and convenient solution for intrusion of
posterior maxillary segment for treating severe open bite,
Skeletal Class II malocclusion or after expansion of the
maxilla in Class III patients. It is kept in place with the help
of buccal TADs and is connected with the help of power
chains or E-Chains for intrusion (Figure 6). The forces in
action are seen with blue arrows (Figure 7).

2.1.3. Mesialization plate (M-PLATE)

They are designed to mesialize the maxillary posterior
segment or anterior segment, bilaterally or unilaterally by
placing them on the palate.! Unilateral movement can
take place by removing one wing of the plate. The plate
can be rotated by 180 degrees for retraction purpose. It
comes with multiple hooks (Figure 8) for easing the force
application along the center of resistance of the teeth
involved, thus helpful when patients want to avoid braces
in the anterior teeth and protraction of anterior segment is
required. With the mesialization plate there is significant
increase in anchorage when it is jeopardized in complex
cases. It is also successful in space closure where anterior
segment does not need retraction, molars act as anchor units
by being stabilised by the M-plate and canines, premolars
are protracted.! (Figure 9).

2.1.4. Distalization plate (D-plate)

In several cases like Class II malocclusion we may require
distalizing the posterior segment of maxilla or in cases
of excessive crowding where distalization provides us
sufficient space to resolve the problem, the D-plates are
helpful in bilateral or unilateral distalization of posterior
maxillary teeth (Figure 10).! In cases of missing molar or
premolar the distalizing plate helps to close the space and
simultaneous retraction. It applies a simultaneous lingual
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and buccal force to the target teeth given by blue and black
arrows (Figure 11).

Distalization Plate (D-plate)

Fig. 10: Design of D —plate

Fig. 11: Bilateral and unilateral distalizing effect of D-plate

2.1.5. Elastic plate (E-plate)
E plate is a versatile option for retraction, protraction,
intrusion and extrusion of anterior or posterior segments. It

Elastic Plate (E-plate)

e

Type | Type Il

Fig. 12: Design of E-plate

Fig. 13: E-plate in action applying forces similar to elastics and
can be used in combination with skeletal anchorage devices.

can be used in both the arches and is available in 2 forms
(Type I and Type II) (Figure 12) which can modify the
force direction and accessibility. ! They are used in situation
of Class II and Class III malocclusions where elastics are
required but there are anatomic limitations and individual
TAD:s are not sufficient for high orthopedic forces. '3

It allows great flexibility of being able to accommodate
facemask and other skeletal anchorage devices to correct
skeletal discrepancies leading to complex malocclusions
(Figure 13).14

3. Conclusion

Since there launch the CTOR plates have not only provided
an innovative solution for wide spectrum of orthodontic and
orthopedic problems but have also resolved the problems
associated with TADs.! Not only it helps to increase the
stability of TADs but it also helps to apply multiple forces
without any surgery or need of cortical bone as such which
was the prime factor why TADs still remain a complex
thing.!! As orthodontic clinicians where anchorage is of
utmost importance nothing can replace the need of wanting
an absolute anchorage control where CTOR plates help
to nullify all the unwanted anchorage losses. The wide
range of actions and force applications allows us to bring
about changes in all 3 planes of space whether retraction,
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protraction, intrusion and extrusion. It has also been used
with clear aligners as well. The ease of placement, patient
comfort, cost — effectiveness and negligible side effects have
given the CTOR a promising future.

4. Key Messages

(Provide appropriate messages of about 35-50 words to be
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