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Improving the Way to Detect Cracks in Teeth

INTRODUCTION
Detecting cracks in teeth is one of the more
challenging clinical situations. The

“cracked tooth syndrome” was described
more than 40 years ago,’ and clinicians still
struggle to detect cracks early and to pro-
vide appropriate therapy. Patients usually
present with vague symptoms, such as
acute pain upon mastication of grainy and
tough foods, and sharp brief pain with cold
stimulus. These findings relate to cusp frac-

Figure 1. The Canary System.

ture, but there can also be other symptoms
associated with a crack/fracture, such as
slight to severe pain consistent with irre-
versible pulpitis, or pulpal necrosis. Peri-
apical and bite-wing radiographs usually
cannot image the crack or fracture. So the
dilemma is how one detects, and then man-
ages cracks/fractures in teeth.

This article will present a case report
involving the use of the latest technology
for the detection of a crack in a mandibular
first molar.
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Predisposing Factors
to Cracked Teeth
A number of papers indicate that cracked
teeth were associated with intracoronal
restorations and frequently found in man-
dibular molars.>5> The most commonly
identified etiologic factor was the design
of the cavity preparations. Large restora-
tions, inappropriate use of pins, restora-
tions encroaching upon the marginal
ridges or undermining the marginal
ridges are some of the factors. Selection of
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Figure 2. Bite-wing radiograph (right side),
taken at a recare appointment 6 weeks prior
to the first occurrence of pain, showing the
mandibular molars.

Figure 3. Periapical radiograph (right side)
taken at the first emergency visit.

Figure 4. Photograph of the mandibular right
posterior quadrant.
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No pathology on x-ray.
Canary Scan Revealed
Pathology on Mesial &
Distal Marginal Ridge and
Caries around the Lingual
Margin of the Amalgam.

Cracks and Caries Found
on Removing the Amalgam

Caries Around
Buccal Amalgam

Canary Scan detected caries at the mesial, distal,
and lingual margins of the amalgam. The caries of
the lingual floor of the prep is seen in the photo on
the right.

Figure 5. Canary Scan results.

restorative materials may also be a factor.
Bonded restorations may possibly reduce
the incidence of cracks or fractures.
Bruxism and other parafunctional habits,
wear, malocclusion, steep cuspal inclines,
or deep occlusal grooves were also consid-
ered as predisposing factors.69 Cracks
may also occur in intact teeth with no
restorations. One study found that 28% of
the longitudinal fractures occurred in
teeth with no restorations,° while anoth-
er study of 154 cases found that 60.4% had
no restorations and a further 29% had
only Class I restorations.™®

New Technology Introduced
New diagnostic tools are coming to mar-
ket that can help to image and detect
defects in the crystal structure of the tooth
which are associated with cracks and frac-
tures. One of these technologies, The
Canary System (Figure 1), uses the energy
conversion technology, called photother-
mal radiometry-luminescence (PTR-
LUM), to image and examine the tooth.
Pulses of laser light are shone on the tooth
and the laser light is converted to heat
(PTR) and light (LUM), which are emitted
from the tooth surface when the laser is

Figure 6. Removal of the amalgam, showing
caries and a crack; with the corresponding
Canary Numbers.

off. These harmless pulses of laser light al-
low a clinician to examine subsurface
caries up to 5 mm below the surface.r213
Carious lesions modify the thermal prop-
erties (PTR) and glow (LUM) from the
healthy teeth. As a lesion grows, thereis a
corresponding change in the signal as the
heat is confined to the region with crys-
talline disintegration (dental caries) and
PTR increases and LUM decreases. As rem-
ineralization progresses and enamel
prisms begin to reform their structure, the
thermal and luminescence properties
begin to revert back in the direction of
healthy teeth.7416 The system is so sensi-
tive it detects very small changes in tem-
perature (less than 1°C to 2°C); much less
than that generated by a conventional
dental curing light. These changes in tem-
perature are imperceptible to the patient.
The Canary Number (ranging from
zero to 100) is created from an algorithm
combining the PTR and LUM readings
and is directly linked to the status of the
enamel or root surface crystal structure.’?
A Canary Number of less than 20 indi-
cates a healthy tooth surface. A Canary
Number greater than 7o indicates a large
lesion that may justify restoration. Ca-
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Figure 7. Canary Scan of the buccal amalgam.

nary Numbers falling between 20 and 70
indicate the presence of an early carious
lesion or crack that doesn’t require a
restoration but can be remineralized.’8
The treatment decisions are based upon
the type of remineralization treatment,
position of the lesion, and overall risk of
developing caries including oral hygiene.

Research has demonstrated that PTR-
LUM technology used in The Canary Sys-
tem can detect:

® Occlusal pit-and-fissure caries?9:2°

@ Smooth-surface caries2?:22

e Acid erosion lesions?2:23

® Root caries?4:25

e Interproximal carious lesions?3:26

® Beneath fissure sealants?7

e Beneath the intact margins of com-
posite resins28

® Demineralization and remineraliza-
tion of early carious lesions24:29-31

Photothermal radiometry-lumines-
cence technology allows clinicians to
detect small early lesions in order of 50 pm
in depth up to 5 mm below the tooth sur-
face, even in the interproximal regions of
teeth.32 It provides a repeatable measure-
ment that is linked to the status of the
enamel or root surface under examination.
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CASE REPORT

A 53-year-old male presented complain-
ing of tooth-borne pain upon cold stimu-
lus during the previous 4 days. Upon
examination, we could not localize the
pain, and there was no pain on percus-
sion. A bite-wing radiograph (Figure 2),
taken at a recare visit 6 weeks previously,
showed shallow occlusal amalgam re-
storations on the mandibular first and
second molars. A periapical radiograph
(Figure 3), taken at the time of the ap-
pointment, showed a large extensive
amalgam restoration on the mandibular
third molar, with a possible radiolucency
associated with the mesial root. There was
pain upon cold stimulus on all the man-
dibular right molars; however, it was most
severe on the third molar. A recommenda-
tion was made to have this tooth extracted
or endodontically treated.

The patient returned 3 days later and
reported that the pain was now more
localized to the mandibular first molar.
Upon examination, the pain was more
pronounced over the first molar. Photo-
graphs (Figure 4) were taken of the tooth
and a Canary Scan done of both the
occlusal and buccal surfaces.

The Canary Scan (Figure s5) showed
Canary numbers of 58 associated with the
mesial marginal ridge; 36 with the distal
marginal ridge; and 97 with the lingual
border of the occlusal amalgam. Upon
removal of the amalgam (Figure 6), cracks
were seen in both mesial and distal mar-
ginal ridges. There was also a substantial
amount of recurrent caries around the
lingual margin of the restoration.

The caries was removed from the lin-
gual aspect. The cracks and caries along
the mesial and distal marginal ridges
were removed. A bonded mesial occlusal
distal composite was placed.

A Canary Scan was done on the buccal
amalgam on this tooth (Figure 7), indicat-
ing the presence of caries around the
restoration. Upon removal of the amal-

gam, caries was indeed found and a new
composite restoration was placed.

IN SUMMARY
Detection of cracks in teeth is a very chal-
lenging task. At times, the symptoms may
not be indicative of the presence of a crack.
In addition, bite-wing and periapical radi-
ographs may not be able to image small
microfractures. As a result, the clinician can
be greatly assisted with technology that can
directly examine the crystal structure of the
tooth to detect any voids or porosities. The
Canary System, using its PTR-LUM technol-
ogy, provides the clinician with a diagnostic
device to detect caries and cracks around
the margins of restorations. 4
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Stop Guessing.
Start Knowing.

Now you can practice better
dentistry knowing what

is around that amalgam,
composite or under a sealant.

v DETECTS LESIONS up to 5 mm beneath the
tooth surface which cannot be detected on x-rays
or through visual examination.

v FINDS DECAY on all tooth surfaces including
interproximal areas.

v DETECTS CARIES beneath pit and fissure sealants.

v/ DETECTS CARIOUS LESIONS earlier than
x-rays, allowing tooth structure to be preserved
and remineralized.

+/ DUAL FUNCTION! Early caries detection and
high-quality intraoral camera!

Call for your live demo today.
Phone: 866.993.9910 Ext 109

The Canary System

Crystal Structure Diagnostics
has arrived!

7 | continually find decay around
restorations that | normally wouldn't find. 7

Dr. Leonard Tau, Philadelphia PA

For more information visit:
www.TheCanarySystem.com
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