Accelerated Invisalign Treatment

ALBERT H. OWEN lIl, DDS, MSD

he two most important aspects of orthodontic
treatment to patients are probably esthetics
and speed. Lingual brackets and clear brackets
have helped with the esthetic demands, but some
patients want even less visible treatment modali-
ties. And while new wire and bracket technolo-
gies have reduced treatment times, many patients
would like to have treatment be faster yet.
During the past few years, two techniques
have been introduced that promise to address
both these concerns. This article will report on a
treatment approach combining the two.

Periodontal-Surgical Treatment

Corticotomy-assisted orthodontics was de-
veloped to increase the rate of tooth movement
and thus reduce treatment time.:” The original
procedure, involving single-tooth osteotomies or
corticotomies, was introduced by Kole in 1959.1
It was thought the teeth moved faster because the
resistance of the cortical bone was reduced by
the surgical procedure. Frost found that surgical
healing occurred mainly as reorganizing activity
and accelerated bone turnover at the surgical site;
he called this “regional accelerated phenome-
non” (RAP).45 RAP is essentially a temporary
burst of localized soft- and hard-tissue remodel-
ing to rebuild the surgical site to a normal state.®

Drs. Thomas and William Wilcko, using
computed tomography, discovered that rapid
tooth movement following corticotomies was
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due to reduced mineralization of the alveolar
bone housing the involved teeth.t Two-year fol-
low-up CT scans revealed that the alveolar bone
had adequately remineralized. The patients had
experienced virtually no root resorption, no loss
of vitality, no loss of alveolar bone, and no peri-
odontal pocketing.

It became apparent to the Wilckos that their
patients could benefit from alveolar augmenta-
tion in conjunction with a decorticating proce-
dure.®4 The augmentation would not only
improve the alveolar crestal height, but could
also increase the thickness of alveolar bone and
reduce dehiscences and fenestrations. Where
crowding of the teeth had compromised the labi-
al alveolar bone, the augmentation might make
the alveolar bone healthier.

The technique developed by the Wilckos,
called the Wilckodontics* system or Accelerated
Osteogenic Orthodontics* (AQO), is similar to a
single-tooth corticotomy, except that it is extend-
ed to all the teeth to be moved during orthodon-
tic treatment.? The procedure begins with com-
prehensive fixed orthodontic treatment, followed
by a full-thickness flap, then decortication of the
alveolar bone housing the teeth to be moved. A
resorbable bone-graft augmentation is placed
over the surgical site, and the soft-tissue flap is
closed. Following the surgical procedure, ortho-
dontic adjustments are made weekly to take
advantage of the RAP, which lasts only three or
four months. The rate of tooth movement then
returns to normal once the bone has sufficiently
healed.

Invisalign Therapy

| hypothesized that the Invisalign** ap-
proach to tooth movement could be utilized dur-

*Trademark and patent held by Wilckodontics, Inc., 6066 Peach
St., Erie, PA 16509.

**Trademark of Align Technology, Inc., 881 Martin Ave., Santa
Clara, CA 95050.
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ing this window of accelerated tooth movement.
The Invisalign system is a series of clear remov-
able appliances, similar to the clear plastic
retainers that have been described by many
authors.15-18 Although these plastic retainers have
been modified to effect minor tooth movements,
full orthodontic treatment remained impractical
because of the problem cited by Kesling in 1945:
the prohibitive labor costs involved in making
the setups.1® It was not until the advent of mod-
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ern computerization that full treatment became
realistic.

In the Invisalign system, if a case is suitable
for treatment, the casts are scanned, a three-
dimensional model is created, and the computer
performs virtual treatment using CAD-CAM
technology. The clinician accesses this treatment
plan over the Internet and modifies it until it is
acceptable. In essence, Invisalign is like doing a
setup on a computer.
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Align Technology fabricates a series of the
clear plastic retainers, or “aligners”, that sequen-
tially move the teeth at a rate of .25-.33mm every
14 days. The aligners should be worn at least 20
hours per day, but are taken out for meals and for
brushing and flossing. The number of aligners
needed for a particular case depends on the
extent of tooth movement required. I have found
that the length of treatment with the Invisalign
approach is similar to that with fixed appliances.
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Fig. 3 Patient after surgery and eight weeks of Invisalign therapy.
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Fig. 2 Upper and lower aligners (trimmed and
smoothed for comfort).
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Self-Treatment

Having taken both the Wilckodontics and
Invisalign seminars, the possibility of combining
the two approaches intrigued me. | could not pre-
scribe this combination treatment for my
patients, however, until it had proven safe and
effective. Having experienced increased crowd-
ing that made it difficult to maintain proper oral
hygiene, | decided to treat myself using both
techniques simultaneously.

Before treatment, | had a good Class |
occlusion and an acceptable overbite and overjet,
but I had minor crowding, especially of the man-
dibular arch, along with a midline shift and a
maxillary left lateral incisor rotation (Fig. 1).
Align Technology projected my treatment to last
14 months if the aligners were changed as usual,
every two weeks. Knowing that | had only three
to four months to complete the treatment, |
decided (with the company’s acquiescence) that |
should change the aligners every three days.

I had the AOO procedure performed by a
local oral surgeon from the mandibular right to
left canine. After 10 days of uneventful healing,
| started the Invisalign therapy (Fig. 2).

The accelerated rate of tooth movement
proved comfortable for the mandibular teeth, but
since the surgery was not performed on the max-
illary left lateral incisor, that particular tooth was
sore for most of the treatment period. | was much
more comfortable eating with the appliances in
place than without them. The aligners caused no
soft-tissue irritation, however, after I smoothed
the edges with an emery board. My speech was
compromised for only a short time. In fact, most
of my patients had no idea | was wearing the
aligners, even though they were inches away.

Eight weeks later, the soft-tissue profile
remained unchanged, and the buccal occlusion,
which did not need correction, was essentially
the same (Fig. 3). The mandibular incisors were
not tipped while being aligned, the crowding was
corrected, and the overbite remained the same.
The dental midlines were coincident. The maxil-
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lary arch was aligned, although slightly more
rotation of the left lateral incisor would have
been desirable. The lingual surfaces of both den-
tal arches became stained, presumably from eat-
ing with the aligners in place, but there was no
sensitivity of any teeth after treatment was com-
pleted.

Radiographically, the incisors that were
moved showed no evidence of tipping or root
resorption, although the mandibular left incisor
appeared more tapered than before treatment.
There was essentially no difference between the
pre- and post-treatment lateral cephalograms. Of
course, since the actual tooth movement was
minor, one would not expect to see much change.

Discussion

Hajji found no differences between the
RAP or AOO procedure and traditional nonex-
traction treatments, except that treatment was
three to four times faster in the corticotomy-
assisted group and B point increased significant-
ly due to the alveolar augmentation.20 My self-
treatment also corroborated the claims of the
Wilckos.8 | did not take any CT scans to evaluate
the alveolar bone, but there were no periodontal
pockets, and the teeth have normal sensitivity.
My occlusion has remained much the same,
since the Invisalign treatment was programmed
only for the anterior tooth movements needed to
relieve the crowding. Since my treatment pro-
ceeded so fast, | did not experience any posterior
intrusion.

I found that the surgical areas were rela-
tively comfortable during Invisalign tooth move-
ment. The teeth that were not operated on, how-
ever, were exceedingly uncomfortable, because
both aligners were changed at the same acceler-
ated rate. This system requires a high degree of
compliance, and full-time wear is mandatory.
Without further testing, | could not determine if
the three days of wear per aligner was optimal, or
if this should be increased to four days.
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