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Detecting caries at the margins of
restorations with The Canary System

By Stephen Abrams, DDS

Caries detection around the margins of
restorations is a major challenge in clinical
practice. Typically, the restorative material
will impede the detection system from ac-
curately examining the margins for caries.
However, The Canary System, powered by
an energy conversion technology (PTR-
LUM), provides the solution. The Canary
System™ directly examines the status
of the tooth crystal structure. Rapid, safe
pulses of laser light combining infrared
and luminescence allow users to examine
lesions as small as 50 microns and subsur-
face caries up to 5 mm below the tooth sur-
face or along the margin of composites and
amalgams.

Detection of caries around the margins
of a Class V amalgam restoration can be a
challenge. Figures 2and 3illustrate a patient
who was at very low risk for developing
caries. The existing restoration was placed
more than 30 years ago; the margins were
intact; oral hygiene was excellent; and no
restorations had been placed or replaced in
the last 15 years. Radiographs could not im-
age the restoration margins and the amal-
gam restoration on the buccal or occlusal
part of the tooth may have created a silver
stain or halo around the margin. The Can-
the margin indicated advanced -caries
around the restoration. Upon removal of
the amalgam, a large carious lesion was
found extending well beyond the margins
of the restoration. Therefore, the subsur-
face caries that would have otherwise gone
undetected, possibly requiring a root canal,
successfully detected by The Canary Sys-
tem by examining for decay around the
margins of this restoration.

Research shows that PTR-LUM technol-
ogy used in The Canary System can detect:

+ Occlusal pit and fissure caries'3

- Smooth surface caries*s

+ Acid erosion lesions®”

+ Root caries®9

- Interproximal caries lesions'o#

+ Demineralization and remineralization
of early caries lesions***

The Canary System captures both signals
and images of the tooth surfaces being
examined. These images are displayed on
anaccompanying interactive, touch-screen
monitor for immediate chairside review
with the patient who can also take home
a printed Canary Report. The Canary Sys-
tem creates an opportunity for dialogue
and co-diagnosis, two strong motivators
for a new long-term, recurring patient re-
lationship. Odontograms also are added
to patients’ files so treatment progress can
be monitored over time. The data is saved
on the Canary computer, and merged into
detailed user-friendly reports.

These unique characteristics of The Can-
ary System provide a clinical practice with
the ability to monitor the entire spectrum
of the caries process; from initial deminer-
alization to caries beneath pits and fissures
and around restoration margins. The Can-
ary System will enable a practice to provide
preventive minimally invasive oral health
care.

NOTE: Dr. Stephen Abrams is the CEO and
co-founder of Quantum Dental Technologies,
which has developed The Canary System men-
tioned in this article. He has not received any com-
pensation for the preparation of this article.

STEPHEN ABRAMS, DDS, is a general dental practi-
tioner with more than 3o years of clinical experience.
Upon graduation from the University of Toronto Fac-
ulty of Dentistry in 1980 he established a group prac-
tice in Toronto, which has grown to involve general
dentists and dental specialists. In 1999, Dr. Abrams
began working on a non-invasive laser based device
forthe detection and monitoring of caries. He jointly
holds patents on this new technology. In 2006, he
founded Quantum Dental Technologies to finish de-
velopment of The Canary System. The Canary Sys-
tem, which is based upon the PTR-LUM technology,
is currently available in Canada and Europe.

He is a senior member of the European Organiza-
tion for Caries Research (ORCA) where he has pre-
sented a number of papers on the detection of caries
using The Canary System. Abrams has published
more than go articles in various international publi-
cations on topics ranging from early caries detec-
tion, prevention, removable dentures, design of den-
tal programs and restorative dentistry.

Abrams has honorary fellowships in a number of
dental societies, including Pierre Fauchard and the
International College of Dentists. He is a member of
Alpha Omega Dental Fraternity. He has been very
active in the Ontario Dental Association, chairing its
Dental Benefits Task Force for the last 13 years, nego-
tiating with the provincial government and local
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ment-sponsored dental programs. He has dealt with
issues of access to dental care, design of dental pro-

_grams and the value of preventive dentistry, while

leading this ODA task force. In 2002, Abrams was
awarded the Barnabus Day Award from the Ontario
Dental Association for 20 years of distinguished ser-
vice to the dental profession. He is one of the found-
ing board members of ACCERTA Claim Corporation, a
dental and pharmacy claims management company.
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Fig. 2: Canary Scan results.

Fig. 3: Mandibular molar with small buccal
amalgam restoration and no visible marginal
defects.

Fig. 5: Preparation complete showing the
extent of the caries.
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