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THE CUTTING EDGE
This column is compiled by JCO Technology Editor W. Ronald Redmond, DDS,
MS. To help keep our readers on The Cutting Edge, Dr. Redmond will spotlight a
particular area of orthodontic technology every few months. Your suggestions for
future subjects or authors are welcome.

This month’s Cutting Edge article describes
accelerated orthodontic treatment using photobiomodulation (PBM), a low-level light therapy that
has been shown to accelerate bone and connectivetissue metabolism for wound healing in medicine.
One commercially available PBM device,
OrthoPulse,* uses light-emitting diodes (LEDs)
that produce 850 nanometers of light (very near
the infrared spectrum), offering a safer mode of
treatment than with laser light.
In the case presented here, OrthoPulse was
used in combination with Invisalign** to treat a
difficult malocclusion. Although the ClinCheck**
was designed for the usual two-week aligner wear
period, PBM allowed the aligners to be changed
every three days. The patient was instructed to use
the appliance for five minutes per arch each day;
cooperation was monitored remotely using a
unique app in the OrthoPulse charging base that
communicates through the Internet with the doctor’s office. The authors believe the patient’s ability to change aligners every three days improved
her compliance. Aligner fit was checked at each
appointment to ensure the teeth were tracking
properly. In this way, an Invisalign treatment

originally planned for 92 weeks (46 sets of aligners) was completed in six months.
I hope you find this article as professionally
stimulating as I did.
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everal methods have been proposed to accelerate orthodontic treatment and thus reduce
treatment time. Surgical injury of the cortical bone
through selective alveolar decortication, piezoci*Registered trademark of Biolux Research Ltd., Vancouver,
British Columbia, Canada; www.bioluxresearch.com.
**Registered trademark of Align Technology, Inc., Santa Clara,
CA; www.aligntech.com.
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Fig. 1 40-year-old female patient with upper and lower anterior crowding, anterior open bite, and upper right lateral incisor in crossbite before treatment.
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sion,1 and corticision2 have been studied in animal
models and human case reports, and vibrational
forces have been investigated in case series.3-6 Although these methods have been found to increase
the rate of tooth movement, some have also been
associated with patient discomfort and other unfavorable effects.2 PBM is a noninvasive approach
that has been shown to produce accelerated orthodontic tooth movement in animal7,8 and human
models,9-14 with no root resorption or other adverse
side effects.15
Also known as low-level light therapy, PBM
is the application of visible-to-infrared light for the
purpose of inducing biological stimulatory and
inhibitory effects in target cells. It is generally accepted that PBM acts on mitochondria and is
mainly mediated by cytochrome c oxidase (CCO),
the terminal enzyme of the respiratory chain.16-18
As CCO absorbs light in the near-infrared range,
photons excite wavelength-specific chromophores
to initiate signaling pathways. The activation of
CCO directly increases adenosine triphosphate
(ATP) production.18 CCO has also been found to
dissociate from inhibitory nitric oxide, a free radical and an important signaling molecule, to further increase ATP bioavailability.19 When released,
nitric oxide participates in biological processes

such as vasodilation and angiogenesis to provide
analgesic effects.20,21 PBM has been shown to promote bone22-24 and connective tissue remodeling,25-27 probably due to the involvement of reactive
oxygen species produced by mitochondria.
The OrthoPulse device utilizes PBM by directing continuous, near-infrared LEDs, at a wavelength of 850 nanometers, to the gingivae surrounding the dental roots. Compared to lasers,
LEDs are non-coherent, safer, and less expensive.
The following case report demonstrates how
PBM can be used to reduce treatment time in
Invisalign patients.
Case Report
A 40-year-old female presented with an anterior open bite, a crossbite of the upper right lateral incisor, upper and lower anterior crowding, a
V-shaped maxillary arch, a Class I malocclusion,
and lip tension on closure (Fig. 1). The ClinCheck
simulation involved the use of 46 sets of aligners,
including overcorrection by aligners 41-46 (Fig.
2). With each pair of aligners planned for the usu**Registered trademark of Align Technology, Inc., Santa Clara,
CA; www.aligntech.com.

A
Fig. 2 ClinCheck** records. A. Pretreatment (continued on next page).
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B

C
Fig. 2 (cont.) ClinCheck records. B. Projected post-treatment. C. Staging showing simultaneous movement of upper and lower arches with 46 sets of aligners over 21 months of treatment.

*Registered trademark of Biolux Research Ltd., Vancouver, British Columbia, Canada; www.bioluxresearch.com.
**Registered trademark of Align Technology, Inc., Santa Clara, CA; www.aligntech.com.
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al two weeks of wear,28,29 the projected treatment
time was 21 months.
According to the treatment plan, interproximal reduction was performed first to alleviate
crowding, adding .2mm of space at the upper second molars, .3mm at the upper first molars, .5mm
at the upper second premolars, .7mm at the upper
first premolars, and .6mm at the upper canines.
The patient wore the first and second sets of
aligners for 14 days each (Fig. 3). When she was
scheduled to receive her third aligners, we bonded
attachments to optimize tooth movement and en-

sure that the aligners were closely compatible with
the dentition, as is critical in this type of treatment
(Fig. 4). An OrthoPulse device was delivered, and
the patient was instructed to change aligners every
three days. The OrthoPulse was to be worn 10
minutes per day (five minutes per arch), with the
patient biting down lightly on the device (Fig. 5).

Fig. 3 Invisalign** fitting check at initial appointment.

Fig. 5 OrthoPulse* used for five minutes per arch
each day.

Fig. 4 After 30 days of treatment, optimized attachments placed for third set of aligners.
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Even if the patient did not report to the practice,
her compliance was monitored through the use of
an accompanying app (Fig. 6).
Each Invisalign tray is programmed to move
the teeth .25mm. If the teeth did not move as expected when the aligners were replaced every three

days, we would have seen gaps between the aligners and teeth. This did not occur, and the patient
did not report any pain or excessive pressure when
changing aligners more frequently, indicating a
good fit (Fig. 7).
Total treatment time was six months (Fig. 8).

Fig. 6 OrthoPulse app used to monitor patient compliance remotely.

A

B

C

D

Fig. 7 A. After 51 days of treatment. B. After 109 days of treatment. C. After 139 days of treatment. D. Final
overcorrection aligners, after 157 days of treatment.
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A
Fig. 8 A. Patient after six months
of treatment. B. Superimposition
of pre- and post-treatment cephalometric tracings.

B
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Fig. 9 Recontouring of upper anterior teeth after completion of treatment.

The upper anterior teeth were then recontoured
using OptraPol*** (Fig. 9).
Discussion
The Invisalign system, originally intended
for the resolution of mild crowding, is now being
applied to more complex orthodontic cases.30-34
Although the company recommends that each set
of aligners be worn for 14 days (at least 20 hours
a day), an optimal period for aligner wear has yet
to be established. Some clinicians may instruct
their patients to change aligners more frequently—
even without any attempt to accelerate treatment.
The case shown here demonstrates the ability to
maintain aligner tracking throughout treatment
and reach a successful outcome while changing
aligners every three days, by means of accelerated
treatment with OrthoPulse.
Since clear aligners are removable, patient
compliance is especially important. The use of a
simple, non-invasive device such as OrthoPulse
can help improve compliance, motivation, and
satisfaction by accelerating orthodontic tooth
movement. The orthodontist also benefits as more
treatment time is freed up for accomplishing proper occlusal seating, minor rotations, and other
adjustments during the final stage of treatment.
The clinician’s skill and experience in using accelerated-treatment methods will become increasingly important as we move into a new era of
orthodontic correction.
***Ivoclar Vivadent, Inc., Amherst, NY; www.ivoclarvivadent.us.
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