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The Use of Spectral Domain Optical Coherence
Tomography in Orthodontics
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Optical coherence tomography is a new noninvasive investigation method with various applications in
dentistry and orthodontics respectively. The intra-oral OCT investigation opens a totally new perspective on
the investigation of orthodontic bonding. Polymeric orthodontic brackets (Damon Clear) were bonded on the
teeth of the upper arch of a patient following the manufacturer  instructions with a light-curing orthodontic
adhesive (Blugloo). After bonding the teeth were examined by spectral OCT in order to examine the interface
formed by the enamel, orthodontic resin and the bracket. Several images were obtained. Intra-oral OCT is a
method of great potential and real benefits in elaborating a prognosis on the clinical durability of bonded
polymeric brackets.
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Bonding brackets is routine procedure in today’s fixed
orthodontics. As the demand for tooth-colored brackets
has dramatically risen over the last decades due to the
increase in adult patients and the higher level of awareness,
bonding of esthetic brackets is also being perfomed at a
greater scale. Polymeric brackets have a slightly higher
debonding rate than ceramic ones thus, investigating the
bracket-tooth interface is a useful tool in assessing bonding
quality.

The vaste majority of investigation methods available
today are invasive and can only be performed in vitro, under
conditions that simulate the oral environment. Not only do
these methods lead to results that are different from those
that would hypothetically be obtained in vivo, but also they
imply the destruction of the samples which in turn makes
them of no further use.

Optical cohence tomography (OCT) is an interferometric
method working at a near-infrared wavelength that has
been used as an investigation tool in industry, arts,
ophtalmology and more recently in dentistry [1-6]. The
main advantage of this method is its non-invasiveness, so
the samples or restorations can be re-used for testing or
inserted into the oral cavity if proven flawless.

Intra-oral OCT is of particular use in orthodontics as an
in vivo investigation method since it can reveal the integrity
of the adhesive at the bracket-enamel interface. This aspect
cannot be evaluated otherwise intra-orally (by the naked
eye).

Experimental part
Materials and Method

A fixed orthodontic was applied on the maxillary arch of
a patient. Prior to bracket bonding the teeth were
professionally cleaned with a rotary brush and fluoride free
prophylactic paste. Then they were rinsed and thoroughly
dried. Then the buccal surfaces were etched for 30 s with
orthophosphoric acid (Etching Colution). Then, the acid was
rinsed off and the enamel surfaces were dried for a

minimum of 5 s. The enamel was checked upon seeking
for a uniform, dull, frosty appearance as a proof for effective
etching. Then, a thin layer of adhesive (Ortho Solo) was
applied with a brush onto the etched enamel and thinned
with a gentle stream of air. Following enamel conditioning,
the brackets were bonded one by one. A small amount of
resin was extruded from the syringe onto the bracket base.
The bracket was then positioned correctly and then firmly
pressed against the enamel surface.Excess resin was
removed with a scaler. Light curing was performed using
a light-curing lamp for 20 s for each tooth. For all teeth
light-curing was performed within 1 minute starting from
the extrusion of the adhesive onto the bracket base.

After the bonding procedure was completed, the patient
was allowed to rinse and then the spectral OCT
investigation was performed [7-13].

The manual probe allowed an investigation to be
performed directly in the oral cavity up to the second
premolar (normally the handpiece would allow acces for
investigation up to the second permanent molars). The
system operated at a wavelength of 850 nm. The scanning
procedure implied a vertical axis in an occluso-cervical
direction. The investigation instantly provided images of
the entire interface for each considered tooth.

Each investigated interface was evaluated in
approximately 10 s compared to the time domain working
mode of the OCT system where the examination would
have lasted significantly longer (70 s/sample or tooth).

Results and discussions
Following the OCT investigations several images were

obtained. On these slices normal interfaces (with no
material defects) could be spotted in most of the cases
(eight out of ten). On the other two (on the premolars),
material defects were identified along the occlusal margins
of the interfaces. The defects were small but they created
chains that easily could lead to fractures within the
orthodontic adhesive and thus to bonding failure (fig.1, 2).
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Conclusions
Working with spectral domain OCT increases the speed

of the non-invasive investigation in orthodontics in
comparison with time domain OCT. Although time domain
OCT allows an investigation greater in depth than does
spectral OCT, in orthodontic samples the width of the
interfaces to be assessed is suitable for both methods.
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Fig. 2. The handpiece of the spectral OCT systemFig.1. Spectral OCT: overall view




