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Temporary Anchorage Devices for Tooth Movement:
A Review and Case Reports

Michael K. McGuire, * ¥ E. Todd Scheyer,* and Ronald L. Gallerano*$§

Background: Temporary anchorage devices (TADs) are
immediately loaded miniscrews and osseointegrated palatal
implants that are placed to control tooth movement during
orthodontic treatment and removed when the treatment is
completed. They are a relatively new addition to the dental ar-
mamentarium and can be used in some cases to replace tradi-
tional orthodontic extraoral appliances. Because placement
requires a surgical procedure, orthodontists often refer patients
to periodontists for this stage of the overall treatment plan.

Methods: The purpose of this article is to introduce TADs to
the periodontal community by reviewing their purpose, various
systems that are available, indications for use, site selection,
and surgical technique. Case reports are included to illustrate
this new treatment approach.

Results: Placement of osseointegrated implants for restora-
tive purposes is an established procedure in most periodontal
offices. Although placement of TADs is a modification of these
familiar techniques, most of these devices serve a very different
purpose, involving new loading protocols with no expectation
of osseointegration in patients usually not receiving concomi-
tant periodontal therapy.

Conclusions: Periodontists’ knowledge of soft and hard tis-
sue anatomy and their ability to manage soft tissue position
them well to collaborate with orthodontists in this multidisciplin-
ary treatment. However, as with every new modality, clinicians
need to understand the specific uses and limitations of TADs
and work closely with their referring orthodontists in identifying
patients for whom miniscrew implants are a viable option. Peri-
odontal practices are based primarily on referrals from dental
colleagues, and the concept of periodontists working coopera-
tively with orthodontists is not new. Including TAD placement
among the services periodontists offer provides another oppor-
tunity to further this relationship and to establish periodontists
as appropriate resources for this segment of orthodontic treat-
ment. J Periodontol 2006;77:1613-1624.
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rthodontic anchorage is simply
O defined as the ability to limit the

movement of some teeth while
achieving the desired movement of
other teeth. However, orthodontists have
been searching for the most appropriate
methods and appliances to achieve this
goal since the 18th century.! The age-
old problem in orthodontics is essen-
tially the application of Newton’s third
law of motion: for every action, there is
an equal and opposite reaction. When
treatment planning, orthodontists must
determine what those equal and oppo-
site reactions will be. When attempting
any desired tooth movements, ortho-
dontists also must consider reciprocal
effects on the final molar and canine
relation, overjet, overbite, stability, the
periodontium, and esthetics. Assuming
ideal treatment goals, anchorage require-
ments need to be evaluated in three
planes of space: anterior-posterior (AP),
transverse, and vertical. Until recently,
orthodontists relied on intra- and/or
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extraoral devices that usually required patient com-
pliance to prevent undesired tooth movement to
realize the desired occlusal results.

Although the idea of using a temporary device to
establish skeletal anchorage was first explored in
1945,2 the first case report did not appear until
1983.3 For a number of reasons, including the fact
that implant dentistry was still in its infancy and surgi-
cal techniques were under development, it was not
until just a few years ago that additional articles began
to appear, all in the orthodontic literature and princi-
pally from clinicians in the Pacific Rim and European
communties.* 17 Osseointegrated implants have been
an important part of the periodontal armamentarium
for more than 20 years. Periodontists have worked
with orthodontists in placing them as an anchor to fa-
cilitate tooth movement prior to or during restorative
treatment. However, temporary anchorage devices
(TADs) are very different from their permanently
placed counterparts, involving new loading protocols
and surgical techniques.

In his excellent overview on TADs and their impact
on orthodontics,'® Cope lists the following character-
istics of the ideal anchorage device: simple to use,
inexpensive, immediately loadable, immobile, does
not require (patient) compliance, biocompatible, and
provides clinically equivalent or superior results com-
pared to traditional systems.

The primary purpose of this article is to introduce
TADs to the periodontal community by explaining
how they have altered orthodontic treatment plan-
ning, describing the various systems, reviewing tech-
niques, and reporting on our shared, interdisciplinary
clinical experiences. Our goal is to encourage peri-
odontists to initiate dialog with their orthodontic col-
leagues and to explore the feasibility of including
placement of TADs as part of their routine services.

ORTHODONTIC INDICATIONS

It is important for periodontists to have a basic under-
standing of the cases in which TADs may be useful in
achieving desired orthodontic results. Table 1 outlines
some of the current and potential uses of TADs in the
three skeletal and dental planes of space that ortho-
dontists must control for optimal results. The category
“perimeter” refers to situations within the dental
arches; “interactions” refers to considerations that can
potentially modify the treatment plan. As the usage
of TADs expands, more applications will undoubt-
edly unfold in each of these areas. Most of these indi-
cations are applicable to adults and children with
either a full or partial dentition.

To the author’s (RLG) knowledge, the skeletal AP
advantagescitedin Table 1 have notbeentested. How-
ever, the soft tissue and dental AP indications have
been some of the primary uses of TADs to date. The
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most important accomplishment has been the abil-
ity to eliminate headgear as an anchorage device in
maximum anchorage cases, i.e., cases in which the
anchorage teeth cannot move if an ideal result is the
goal. Thistype of anchorage is often required in adults,
who are extremely reluctant to comply with the time
and esthetic requirements of headgear. The ability to
maintain the maxillary incisor position in extraction
cases by closing residual spaces from the posterior
without the use of elastics is also revolutionary.

The vertical skeletal and dental category was first
treated with TADs by Creekmore and Eklund> in
1983 by intruding the maxillary incisors in a deep bite,
adult female with excessive gingival display on smil-
ing. TADs have also been used to facilitate restorative
procedures in cases of one or more overerupted pos-
terior teeth. Multiple well-documented case reports
of molar intrusion, subsequent lower facial height de-
crease, and open-bite closure have been detailed in the
literature.!3:14.19-21 These reports demonstrated re-
sults previously unobtainable without orthognathic
surgery. This has opened up new treatment possibili-
ties for individuals who were unwilling or unable to
have an orthognathic procedure performed due to
the difficulty of obtaining third-party reimbursement.

TADs also permit a patient requiring extractions to
be able tochoose extraction of compromisedteeth (e.g.,
restored, root canal, and malformed), rather than ex-
tracting virgin bicuspids to facilitate the final occlusal
result. In summary, TADs give clinicians and patients
attractive treatment alternatives. An organized list of
orthodontic indications is provided in Table 1.

IMPLANT ANCHORAGE SYSTEMS

Osseointegrated Implants

The placement of osseointegrated implants as part of
a restorative treatment plan is routine in most peri-
odontal practices, and long-term success is an ac-
cepted outcome.?? Even though the technique is a
less common one, most periodontists are also familiar
with the use of osseointegrated implants to establish
orthodontic anchorage, and they are retained as part
of restorative treatment. As Smalley and Blanc re-
ported,?3:24 the procedures are technique sensitive
and challenging. It is difficult to determine the exact
location for implant placement in this situation be-
cause the final movement of the natural dentition can-
not always be precisely predicted, and implants can
be placed only in an edentulous or retromolar area;
therefore, this option may not be practical for fully
dentate adults or younger patients with deciduous
or mixed dentition.?>

Palatal Implants
Unlike the other TADs discussed in this article, palatal
implants or onplants are miniature, osseointegrated
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Table I.

McGuire, Scheyer, Gallerano

Potential Uses of TADs for Orthodontic Purposes: Three Dimensions and Three Tissue

Considerations (3D/3T)

3D/3T Anterior—Posterior Vertical Transverse
Skeletal |. Possibly as anchors to prevent [. Intrusion of upper I. Possibly true
unwanted dental movement during and/or lower facial orthopedic maxillary
conventional orthopedic corrections height in cases of excess expansion, without
such as those that occur with a Herbst vertical growth through the undesirable tipping
appliance. counterclockwise of posterior teeth that
2. Possibly eliminate compensatory rotation of the mandible. occurs in traditional
eruption of teeth occurring as a result of 2. Possibly intrusion of expansion.
natural growth to yield a more anterior entire upper and/or
rather than vertical growth. lower dental arch to
eliminate excess alveolar
display (“gummy smile”)
in cases of vertical
maxillary excess.
Soft tissue I. Close spaces completely from the [. In select cases, eliminate
posterior to maintain the incisor lip incompetency
position for optimal lip support. through decreasing
2. Close spaces completely from the lower-face height.
anterior to reduce excessive lip
protrusion.
Dental |. Close spaces completely from anterior [. Intrusion of [. True unilateral
or posterior congenitally missing teeth, overerupted upper movement of buccal
possibly eliminating the need for bridge and/or lower anterior segments to eliminate
or implant. teeth in cases of deep true unilateral
2. Close spaces in cases of previously bite. cross-bites.
extracted or lost teeth, thus possibly 2. Intrusion of
eliminating a bridge or implant. overerupted single or
3. Retract maxillary and/or mandibular multiple posterior teeth.
anterior segments completely without 3. Extrusion of impacted
unwanted anterior molar movement, teeth without unwanted
i.e. loss of posterior anchorage. reciprocal effects on
4. Uprighting tipped molars without anchor teeth.
extruding.
5. Maintain torque control of incisors
during retraction by directing forces
through the center of resistance.
6. En masse movement of arches
mesially or distally to correct Class Il
or Il molar and canine relations.
7. Asymmetric correction of Class Il or Il
dental relation.
8. Correction of a canted occlusal plane.
Other factors:
[. Oral health |. May decrease orthodontic treatment

time, thereby minimizing deleterious
effect of orthodontic appliances on oral
hygiene procedures.
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Table I. (continued)

Potential Uses of TADs for Orthodontic Purposes: Three Dimensions and Three Tissue

Considerations (3D/3T)

3D/3T

Anterior—Posterior

Vertical

Transverse

2. Perimeter

I. In cases requiring the extraction of

permanent teeth, the orthodontist
has the ability to choose a malformed,
previously restored, or otherwise
compromised tooth rather than a
virgin tooth that might normally be
needed in planning for anchorage
requirements.

. In Class | cases having a

non-extraction lower arch and
congenitally missing one or two
maxillary lateral incisors, there is the
possibility of unilateral or bilateral
space closure from the posterior, thus

giving patient the option of

substituting a canine for the lateral

incisor instead of a bridge or implant.
3. Ability to distalize molars through

translation (i.e., bodily movement)

rather than tipping.

3. Interactions [. Eliminate the need for patient

compliance in headgear or elastic
wear, thus reducing treatment time.

devices, but because they are removed after ortho-
dontic treatment, they qualify as TADs.

A palatal implant system specifically designed for
orthodontic treatment consists of a commercially pure
titanium self-tapping implant (4 or 6 mm long and 3.3
mm in diameter) with a transmucosal collar (1.5, 2.5,
or4.5mmlong and 4.1 in diameter).!l After placement
and a healing period of ~3 months, anchorage is
achieved by means of a transpalatal arch from the im-
plant, attached to either the first molars or bicuspids.
One obvious advantage to palatal implants, as op-
posed to traditional osseointegrated implants, is that
they can be placed in fully dentate patients. Cousley2®
suggested that the orthodontist could use the time it
takesforthe palatalimplant to integrate to align the an-
chorteeth so that the treatment period is not extended.
Wehrbein etal.,'>"1” who were involved in the develop-
ment of this system, have published articles on their
clinical experiences. Case report 1 provides an exam-
ple of our team’s experience with a palatal implant.

Miniplates

This system is comprised of titanium plates in several
shapes (L, I, T, and Y) and monocortical screws (2 mm
in diameter; 5 mm long) placed in maxillary or
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mandibular bone outside the dentition. After elevating
a mucoperiosteal flap under local anesthesia, the mal-
leable plates are shaped to the bone surface and secured
inplace using two or three screws, and the flap is sutured.
Orthodontic forces are loaded after healing, and the plate
and screws are removed after treatment. The principle
advantages of miniplates compared to other TADs are
that they do not interfere with tooth movement and
the multiple screws provide more secure anchorage,
which is especially beneficial in patients with extremely
thin cortical bone, most often seen in those with exces-
sive vertical facial height.!3 Our team has not had expe-
rience with this system, but the articles by Sugawara
and Nishimura,!3 Sugawara et al.,!? and Choi et al.*
provide information on miniplates.
Miniscrew Implants
Several other terms have been used to identify these
TADs, including miniscrews,?’ screw-type implants,
and microimplants.?® We use Cope’s!8 recommended
phrase, “miniscrew implants,” which he defines as
having a diameter of <2.5 mm.

As with osseointegrated implants used in restora-
tive dentistry, there are a number of systems available.

|| Orthosystem, Straumann, Andover, MA.

85U8017 SUOWILIOD BAFe81D) 3|l |dde au Aq pausenob aJe sajolie YO ‘8sn Jo S9N 1o} Akeiq 18U UO A3 UO (SUOPUOO-pUR-SWIBILID" A3 | 1M Afeiq | Ul |uO//:SdHL) SUORIPUOD PUe SWLB | 8U} 885 [£202/TT/GT] U0 AriqT auljuo AB|IM ‘2210909002 dol/Z06T 0T/10p/w00 A8 1M Atelq1jput|uo dee//Sdny woy papeo|umoq ‘0T ‘9002 ‘0L9EEY6T



) Periodontol * October 2006

1
1
|
|
[
]
1
|
3
i
i
[
1
1
i
|

Figure I.
Two miniscrew implants with different configurations and sizes.

Periodontists should consult with their referring ortho-
dontists to determine which to use because different
loading appliances require different head configura-
tions. All systems are made from either titanium or
surgical-grade stainless steel and employ a conical
or cylindrical screw design with asymmetric or sym-
metric thread pitch. Diameters range from 1.2 to
2.5 mm, and lengths range from 6 to 11 mm (Fig.
1). The principle variation is in the head shape, which
is either a sphere with holes or a flat, slotted surface.
Most of the systems on the market are self-tapping, al-
though some of the more recently introduced ones are
also self-drilling. Regardless of the design, the implant
is usually placed after creating a pilot hole and can be
immediately loaded with the orthodontic appliance.
Case reports 2 and 3 illustrate surgical techniques.

TREATMENT PLANNING AND SITE SELECTION

After determining the facial and dental treatment ob-
jectives and tooth movement required to achieve
these results, the orthodontist informs the periodontist
of the selected site and the preferred placement angle.
This information can be transferred between offices
through written communication and/or by notations
on study models. Effective communication is essen-
tial to achieve the desired results.

McGuire, Scheyer, Gallerano

Radiographs

Radiographs are needed to evaluate the amount of
bone available and to ensure that there is adequate
space to insert the TAD without damaging the tooth
root or other anatomic structures, such as nasal and
sinus cavities and neurovascular bundles. Although
pretreatment panoramic x-rays or cephalograms will
be available from the referring orthodontist, clinicians
may want to take periapical x-rays of the involved re-
gion, particularly if the TAD is to be inserted in the
alveolar process. Some authors?3! recommend the
use of computerized tomographs, but our team has
not found them routinely necessary when a proper
surgical technique is observed. Obviously, this is best
determined on a case-by-case basis depending on the
complexity of treatment.

Site Selection

Periodontists are highly qualified to place TADs be-
cause of their knowledge of soft and hard tissue anat-
omy. Once the orthodontist has identified the optimal
site for the TAD, the periodontist can determine
whether the local anatomy will permit placement.
TADs are not traditional osseointegrated implants
with which periodontists are most familiar, and ana-
tomical parameters are different. Articles by Costa
etal.3% and Schnelle et al.32 provide good introductions
to identifying appropriate sites for TAD placement.

Surgical Technique

Standard surgical protocols are applicable when plac-
ing TADs, and all patients must review and sign an in-
formed consent. Although specific techniques vary
with each system, palatal and miniscrew implants
are generally placed under local anesthesia. Depend-
ing on the site and system used, TADs are placed us-
ing a flapless approach or a miniflap, the implant site
is prepared under continuous sterile water or saline
irrigation, and, after the implant is screwed into
place, the site is closed, if necessary.

Case Report 1

This report involves a 40-year-old systemically
healthy female who originally presented to the author
(RLG) for a second opinion a week before she was
to have orthodontic appliances placed. This patient
reviewed and signed an informed consent and was
treated by the authors between August 2001 and Sep-
tember 2004. The four first bicuspids had already
been extracted by the original orthodontist. In addition
to the obvious severe Class Il canine and retrognathic
mandible, excessively proclined maxillary and man-
dibular incisors, and associated facial imbalance, ad-
vanced periodontal disease was noted. The patient
was informed that additional bone loss would occur
if orthodontics were to begin before periodontal health
was achieved. Therefore, the extraction spaces were
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stabilized with a fixed retainer, and the patient was re-
ferred for periodontal treatment.

The orthodontic treatment of choice was space clo-
sure with Class Ill mechanics (maximum retraction of
the mandibular anterior segment and maximum me-
sial movement of the maxillary posterior segments)
followed by a bilateral sagittal split ramus osteotomy,
advancing the mandible to a Class | molar and canine
relation and a concomitant genioplasty. The patient
refused this treatment, so the possibility of a palatal
implant was discussed and accepted, with genio-
plasty as an optional post-treatment. The patient’s
generalized chronic periodontitis was most severe in
the molar regions and was treated with quadrant osse-
ous surgery with regenerative procedures where pos-
sible. The preorthodontic tooth position is shown in
Figure 2A. After resolution of active periodontitis, a
radiographic guide was fabricated with a radio-opaque
marker placed to represent the ideal implant position,
and a lateral cephalogram was taken to access the
palatal bone dimension in the desired location
(Fig. 2B). Implant placement was performed under
local anesthesia, and a 4-mm biopsy punch was used
to remove the soft palatal tissue. The implant was
allowed to integrate for 8 weeks before loading
(Fig. 2Q).

After completion of orthodontic tooth movement,
the implant was removed under local anesthesia with
a trephine, and the surrounding tissues healed un-
eventfully. The patient’s postorthodontic tooth posi-
tion is shown in Figures 2D and 2E, and the total
lack of mesial movement of the maxillary molars with
total space closure from the anterior is shown in the
composite tracing (Fig. 2F).

Case Report 2

A 16-year-old female presented with a history of con-
genitally missing maxillary lateral incisors and previ-
ous orthodontic treatment that involved placing the
maxillary canines in the lateral incisor position, leav-
ing a unilateral space in the upper left quadrant (Fig.
3A). The original orthodontist’s treatment plan called
for closure of the maxillary lateral incisor space. Asre-
ported by her parents, the orthodontist experienced
significant shifting of the maxillary midline to the left
and decided to leave space for an implant in the ca-
nine position. A panoramic radiograph shows the ap-
ical root proximity in the upper left quadrant (Fig. 3B),
and the periodontal clinical examination revealed a
buccal ridge deficiency requiring both orthodontic
retreatment for root alignment and alveolar ridge aug-
mentation to allow for implant placement in the ca-
nine position. This treatment was offered, but the
patient and her parents did not want an osseointe-
grated implant. Therefore, the decision was made to
perform limited orthodontic treatment in the maxillary
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arch to mesialize the posterior segment with a mini-
screw distal to tooth #11 used as the primary anchor-
age unit. The patient and her parents reviewed and
signed an informed consent. Figures 3C through 3E
show the surgical miniscrew placement, and Figure
3F shows the 1-week loading of the miniscrew. The
treatment was initiated in June 2005 and is currently
in the completion phase of orthodontics. The current
tooth position, after 12 months of anchorage, is shown
in Figure 3G. Figure 3G also illustrates the flexibility to
anchor an individual tooth with an auxiliary wire from
the implant bonded to the tooth (#11).

Case Report 3

A 51-year-old systemically healthy female presented
with a failing endosseous implant in place of tooth #28
(Fig. 4D). The implant had been in place for 10 years,
and, although there were probing depths up to 9 mm,
the implant was not mobile. The retained primary
teeth #13, #20, and #29 were becoming increasingly
mobile; the rest of the periodontium was stable.

The patient was interested in resolving the infection
around her existing implant and wished to replace her
retained primary teeth with new implant-supported
restorations. She presented with a Class Il malocclu-
sion, and it was decided that it was not in her best in-
terest to place the implants until this condition was
corrected. The patient was offered orthodontic treat-
ment using segmental mechanics with either four
miniscrew implants (two buccal and two palatal on
the right side) for anchorage or with a maxillary seg-
mental osteotomy to intrude teeth #2 through #5. The
patient selected the less invasive TAD option. It was
also decided to eliminate the infection around the fail-
ing implant and temporarily retain it to be used as an-
chorage to move teeth #30 and #31. The replacement
of the retained primary teeth and the failing implant
with osseointegrated implants was scheduled after
correction of the malocclusion. The patient reviewed
and signed an informed consent and was treated by
the authors beginning in August 2005 and is currently
in the completion phase of orthodontics.

Periodontal therapy included the extraction of the
retained primary teeth and debridement of the defect
around the failing implant. At the same surgery, TADs
were placed into the facial and palatal cortical plates
at sites determined by the orthodontist, mesial to teeth
#2 and #5 (Figs. 4A through 4C). These positions
were chosen to provide absolute anchorage to intrude
the right buccal segment and correct a very difficult
orthodontic problem without orthognathic surgery.
The combination of screws was chosen to control
the anticipated tipping of the right buccal segment
in the sagittal and transverse dimension. Before the
TADs were placed, teeth #2 through #5 and #6
through #14 were segmentally aligned, and the
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Figure 2.

A) Post-periodontal disease therapy and preorthodontic therapy patient presentation. B) Lateral cephalogram showing the radiographic marker
specifying the optimal implant position and the correlating palatal bone dimension. C) The initial stages of implant loading after 8 weeks. D) Final
tooth position after orthodontic treatment. E) Post-treatment cephalogram. F) Composite tracing showing no maxillary molar movement.
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Figure 3.
A) Tooth position after initial orthodontic care. B) Panoramic radiograph showing root convergence at the potential implant site in the upper left

quadrant. C) A |.5-mm biopsy punch was used to excise the tissue. D) After the elevation of a full-thickness periosteal flap, the cortical plate was
penetrated with a |.[-mm twist drill. A flap was elevated to evaluate the canine root because the orthodontist recommended that the TAD be
placed as close to the distal root surface as possible. E) The finger driver was used to insert the implant into the osteotomy. F) A |-week
postoperative view of the loaded TAD. G) The current tooth position, with favorable space closure after | 2 months of anchorage.
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Figure 4.

McGuire, Scheyer, Gallerano

A) A diagnostic model with TAD sites identified by the orthodontist. Note the desired position of the TAD interproximal and palatal to the maxillary
molars. B) The selected sites on the model were identified in the patient's mouth using a periodontal probe. C) The TAD was placed with the driver
using a self-drilling technique. D) Pretreatment photographs of tooth position. E) Current tooth positions after 8 months of intrusion.

mandibular arch was bonded. The progress to date is
shown in Figure 4E.

Post-Surgical Treatment

Patients should be given standard surgical postoper-
ative instructions emphasizing the importance of in-
flammation control and cautioned not to brush or
touch the implant for a week. Ibuprofen or its equiva-
lent is usually adequate for discomfort, and antibiotics
are rarely necessary. A chlorhexidine rinse is usually

prescribed for 7 to 14 days, but no other post-surgical
care is required. Patients with miniscrew implants
should return to the orthodontic office as soon as pos-
sible for loading, preferably within 1 week. In theory,
the vector of force to stabilize mini-implants is critical
to counter tissue, tongue, and masticatory forces.
Integration is not expected; therefore, mechanical
stabilization is crucial. Patients receiving palatal im-
plants may be scheduled in the periodontal office
monthly until osseointegration is complete to monitor
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mobility and possible inflammation. Unless periodontal
therapy is part of the treatment plan, patients are then
seen in the orthodontic office until the desired tooth
movement is achieved and implants are ready for
removal.

Removal

Because TADs are not osseointegrated, miniscrew im-
plants are usually easily removed with the same driver
used to place them, often only using topical anesthe-
sia. Soft tissue closure is not necessary, and the wound
heals within a few days. Palatal implants are removed
using an osseous trephine under local anesthesia.

DISCUSSION

Although miniscrew implants are relatively new, our
experiences and those of others417,25-28,33,34 clearly
indicate they are becoming an accepted treatment
option to more traditional methods of establishing
orthodontic anchorage. For orthodontists and peri-
odontists, the principle advantages of any of the sys-
tems are that they can be used regardless of the
number or position of teeth, are easily placed and re-
moved, reduce overall treatment time, allow for sev-
eral tooth movements that were impossible before,
and require minimal patient compliance. TADs can
also provide treatment options that may minimize
cost compared to other surgical interventions.

The most common TAD complications reported in
the orthodontic literature appear to be screw fracture
during either placement or removal,!334:35 mobil-
ity,33-37 or inflammation of soft tissues at the insertion
site.31:34-37 These situations can usually be resolved
by inserting another implant (screw fracture; mobil-
ity) or applying chlorhexidine to the inflamed site.
The possibility of damaging a tooth root, periodontal
ligament, or nerve was mentioned by several au-
thors,21:3135.37 but none reported experiencing these
complications. Our group has experienced implant
fracture and postinsertion mobility. Fractured im-
plants have been easily retrieved by grasping them
with a needle holder and backing them out. Most
TADs are self-drilling, and the clinician can easily feel
if the implant touches a root. If this occurs, the implant
can be redirected. Postinsertion mobility has been in-
frequent, but in most instances, the implant was easily
removed and replaced with a stable fixture. One may
encounter difficulty in removing a mobile implant and
replacing it with another interradicular implant be-
cause adequate bone may not be available between
the roots to allow for immediate replacement with
proper stability. The mobile implant may have to be
removed, the site allowed to heal, and a new implant
placed months later.

The primary factors in successful placement of
TADs are similar to those for osseointegrated im-
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plants: proper site selection, the correct screw diam-
eter and length, precise insertion, initial stability, and
infection control. However, as mentioned above, the
rationale for placing TADs and the anatomical param-
eters involved are very different considerations from
those of traditional osseointegrated dental implants.
For instance, one must consider the final three-
dimensional position of the implant head, which should
be in the proper location to optimize anchorage but
not interfere with the desired total movement. Peri-
odontists adding this treatment modality to their
practices will want to review existing literature that
discusses the optimal hard and soft tissue depths
(see Costa et al.3? and Schnelle et al.32 for a discus-
sion from the orthodontist’s perspective), which will
affect the selection of the proper mini-implant.

Because TADs are a relatively new addition to
treatment and most of the published literature con-
sists of case reports and case series, there is limited
evidence regarding success rates. In discussing mi-
croscrew sliding mechanics, Park et al.® reported a
93% success rate at 18 months and 66% at 3 months.
Results from another study by Park et al.!? using mini-
screw implants reported 90% (27 of 30 placements in
13 patients over a mean of 12.3 + 5.7 months) and
100% success when the lost screws were replaced
without complication. Most of the devices evaluated
had a 1.2-mm diameter and lengths varied from 6
to 15 mm. Miyawaki et al.!! reported varying degrees
of success with palatal and miniscrew implants:
96.4% (in seven patients using 2-mm-diameter and
5- or 7-mm-length palatal devices), 0% (three pa-
tients; 1.0-mm diameter; 7-mm length), 85% (10 pa-
tients; 2.3-mm diameter; 14-mm length), and 83.9%
(31 patients; 1.5-mm diameter; 11-mm length).
Cheng et al.3® loaded 140 miniscrews, 48 for mini-
plates and 92 freestanding, in 44 patients and re-
ported a cumulative success rate of 89% (125/140),
with most failures occurring before or within 1 month
of orthodontic loading and all caused by mobility.
Bernhart et al.3° placed 21 palatal implants in 21 pa-
tients and reported a loss of four after loading (mean:
4 months) due to peri-implant inflammation and a
successrate of 84.8% at 22 months. Finally, Wehrbein
et al.!® had no failures in the nine patients in whom
they placed palatal implants over a loading period of
11 months *+ 3 weeks.

In general, these success rates are lower than those
experienced with osseointegrated implants. It has
been the authors’ experience that the failure rate for
these devices does exceed that of osseointegrated
implants, and clinicians should be prepared for that
possibility when incorporating a TAD as a treatment
modality and when developing the treatment plan.
Unlike osseointegrated implants, long-term stability
is not a criterion for success because the miniscrews
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are removed after orthodontic treatment. Further-
more, our experience indicates that a mobile mini-
screw, unlike implants placed for restorative purpose,
canbe easily removed and another placed in an adjoin-
ing site with only minimal disruption of the treatment
plan.

CONCLUSIONS

Clinicians interested in introducing TADs in their prac-
tice will want to first become familiar with the various
systems and their unique advantages and disadvan-
tages and then establish or increase communication
with orthodontists in their area. Anecdotes indicate
that American orthodontists are not likely to be in-
terested in inserting or removing TADs and are
seeking surgical partners to perform these proce-
dures. With their knowledge of oral anatomy, exten-
sive experience in implant placement, and history of
interdisciplinary cooperation, periodontists are well
positioned to place TADs.

As with all new modalities, TADs will require peri-
odontists to have an understanding of their uses and
limitations and to learn a new surgical technique.
However, based on the experience of our team, the re-
sults are well worth the effort involved: expanding our
scope of practice, adding new partners to our referral
system, and ensuring that the orthodontic patient re-
ceives care from the two specialists best qualified to
provide it. The ability to achieve absolute anchorage
with TADs is rewriting the rules of orthodontic ther-
apy, and periodontists must be prepared to partner
with their orthodontists to provide our patients the
best treatment outcome possible.
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