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Digital Caries Detection

Charles D. Samaras, DMD; and Douglas W. Voiers, DDS

One GfI}lE 111GTE popular phrases in
dentistry today is minimally invasive den-
tistry. It is a very appealing concept and a
desirable method of performing restorative
dental procedures. However, for dentists
to perform minimally invasive restorative
procedures, dental caries must be diagnosed
at its earliest stages of development. What
used to be the standard for caries detec-
tion—x-ray film and an explorer—is no
longer acceptable, considering the ad-
vanced dental technology available today.
In fact, in an interview with the authors,
Dr. Paul Vankevich, assistant professor of
oral dingnosis/oral medicine at Tufts Uni-
versity of Dental Medicine, asserted that
the aggressive use of a dental explorer can
“create cavitation where cavitation does
not exist” through the passive transfer of
streptococcus mutans bacteria from site 10
site and the forceful transfer of caries and
caries-causing bacteria from enamel to
dentin. This article will discuss digital den-
tal technologies that not enly enhance den-
tists” ability to diagnose dental caries at fts
earliest stages, but also elevate our credibil-
ity with patients, Credibility is important
for dentists with newer practices, and the
use of this technology may increase overall
patient confidence. At ihe same time, ex-
perienced dentists can use this technology
1o increase or establish confidence from
their patients. Far many dental profession-
als, digital dental 1echnologies have come
to be accepted as the standard of care for
our patients. This standard of care pro-
motes the performance of minimally in-
vasive dentistry, which is, according to Dr.
Vankevich, “inoculation and reminerali-
zation versus surgical intervention”

CARIES DETECTION
TECHNOLOGY

An increasing number of dental profes-
sionals are choosing to use digital radiog-
raphy over conventional x-ray film asa tool
in diagnosing demtal caries.! For years, x-
ray film was instrumental in the thorough
examination of possible lesions. It was the
only tool available. However, digital radi-
ography has proven to be superior to film
in diagnosing even the smallest carious
lesions because of its ability to enlarge, en-
hance, contrast, and even colorize an x-ray
image through advanced imaging soft-
ware.? Simply stated, there is no com-
parison between a 1-inch X 1.5-inch film
on a light box vs a digital image enlarged
to the size of a computer screen. Early

stages of decay are more visible through
an enlarged digital radiograph, allowing
for earlier detection and minimally inva-
sive dental treatment. There are two 1ypes
of digital radiography: direct and indirect.
Indirect digital radiography uses phosphor
plates (Figure 1) that acquire a radiograph-
ic image, These plates must then be pro-
cessed through a scanning device (Figure
2A and Figure 2B), and the digital radio-
praphic image is transferred to the com-
puter screen. Direct digital radiology uses
sensor technology. The sensor captures the
radiographic image and transfers it di-
rectly to the computer screen. Indirect dig-
ital radiography produces an image faster
than film, but not as fast as direct digital
radiography. However, both systems pro-
duce an enbanced radiograph, superior
in every way to x-ray film in the diagnosis
of early caries. Currently there are four
indirect digital radiography systems on
the market and over 20 direct systems from
a variety of dental manufacturers. The sys-
1em chosen, direct or indirect, is a matter
of personal choice, as there is no difference
in the quality of the radiographic images.
Ultimately, digital radiography is very cost-
effective for dental practices, and time
efficient for dentists and patients. Also,
digital radiography requires less radiation
exposure than traditional x-ray film 10
caplure an image, which is in everyonce’s
best interest.?

Another excellent technology in caries
detection is the intraoral camera (Figure 3),
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which the authors believe is the most un-
dervalued and underused technology in
dentistry. The intraoral camera should be
used for every patient appointment, every
examination, and every tooth, Only an in-
traoral camera can produce a screen-sized
digital image of a tooth or teeth. Visual
detection or even suspicion of early dental
caries is enhanced from this diital image
(Figure 4). It is this suspicion of possible
decalcification or early decay that leads
to further investigation using additional
dental digital diagnostic technalogy, Na-
turally, an enlarged color digital image on
a computer screen enhances a provider’s
diagnostic abilities, especially when com-
pared to the naked eye. It is also very im-
portant to visually illustrate and educate
all patients about their dental health. Show
a patient what you see, what makes you
suspicious, and what you intend to inves-
tigate further. There are over 25 different
intraoral camera systems available in to-
day’s dental marketplace, Some features
10 look for when selecting an intraoral ca-
mera ate the focusing mechanism (lens),
depth of field, image quality, and captur-
ing mechanism (foot or handpiece). An in-
traoral camera is extremely cost-eflective;
some can be purchased for as little as $3,000.
In the author’s opinion, no dental practice
should be without an intraoral camera.
Caries risk assessment has always been
an important element of early caries detec-
tion and minimally invasive dentistry. In fact,
risk assessment has become the standard
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of care for most practices. What is new in
the technology? The CariScreen® (Qral
Biotech, Albany, OR} caries susceptibility
screening system (Figure 5) is now avail -
able to determine the level of a patient’s
caries risk. This chairside technology uses
the CariScreen meter and the CariScreen
Swab to measure the adenosine triphos-
phate (ATP) level in the oral biofilm. The
higher the level, the higher the patient’s
risk. The CariScreen swab is used to collect
samples from a patient’s teeth, which are
then placed in the CariScreen testing meter.
The digital screen shaws the ATP Jevel and
in a matter of seconds searches the biofilm
for all aciduric/acidogenic bacteria that

.FOR DENTISTS TO PERFORM MINIMALLY INVASIVE
RESTORATIVE PROCEDURES,DENTAL CARIES MUST BE
DIAGNOSED AT ITS EARLIEST STAGES OF DEVELOPMENT.
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Figure 1 DenOptiz phosphor plates (Gendex,
Lake Zurich, IL).

Figure 24 ScanX® unit {Air Techniques,
Melville, NY).

Figure 2B CMOS digital sensor.



Figure 3 —Dlgnal intraoral camera
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Figure 4 Intraoral camera image of intemal cracks. Figure 5 The CariScreen system
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are known 1o cause dental caries. These
numbers, in combination with other diag-
nostic technologies, provide impartant
information for accurate caries diagnosis
and treatment. This non-invasive technol-
ogy is one more opportunity 1o enhance
credibility with your patients.

Up to this point, this discussion has fo-
cused on technologies that aid in diagnos-
ing dental caries. These digital technologies
are a vasl improvement in detecting de-
cay at its earliest stages so that patients
can be treated in the most minimally in-
vasive manner. Now, the discussion con-
centrates on technology that can be more
definitive regarding the presence of caries.
Although laser and LED fiber optic caries
detection devices have been available for se-
veral years, they are not used in dental prac-
tices as much as they should be. These caries
detection technologies are also the stan-
dard of care for diagnosing the presence or
absence of decay in today's dental practice.
The previously discussed technologies of
digital radiography, intraoral cameras,
and caries risk assessment products all
enhance the ability to detect possible de-
cay or caries, Laser or LED caries detection
will provide a more definitive answer in
greater than 90% of cases.® The sooner
there is a confirmed diagnosis of caries, the
more conservative the treatment required.
Also, if decalcification of natural tooth
structure is diagnosed before decay be-
gins, the most conservative treatment of
all can be initiated: prevention or remin-
eralization. Dentists agonize over whether
to open up a suspicious tooth, not open
it, or just “watch it If a tooth is opened
up and no decay is present, that tooth was
treated unnecessarily. Making diagnostic
“guesses” is not in any patient’s best inter-
est, While a dentist “watches™ a tooth, most
likely it will progress to decay until exam-
ined 6 months later.% By that time mini-
mally invasive dentistry will probably not
be an option. If dentists truly are going to
be as conservative as possible and practice
minimally invasive dentistry, they must be
diagnostically correct more than 90% of
the time and as early as possible. Today’s
dipital caries detection technology can re-
move the doubt from treatment decisions,
whether restarative or preventive, with re-
spect to hidden caries, questionable stained
grooves, or any other suspicious-looking
tooth surface,

For several years DIAGNQdent classic
{KaVo Dental Corporation, Lake Zurich,
IL) and DIAGNOdent pen (KaVe Dental)
(Figure 6) have used laser technology to
provide greater than 90% accuracy in de-
tecting occlusal lesions (not detectable with
an explorer or radiographs) in the most re-
liable and non-invasive method possible.”
In addition, this 1echnology enables pro-
viders to eliminate doubt as to whether
caries is actually present at a specific oc-
clusal site. This conservative approach not
anly will build confidence with patients, it
is very easy to use. A DIAGNOdent probe
is placed on the dry surface of the tooth
to be evaluated. It emits a laser light at a
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wavelength of 655 nm that measures laser
fluorescence within the tooth structure.
Healthy, non-carious tooth structure ex-
hibits little to no fluorescence. Altered
tooth structure, bacteria, and caries will
fluoresce and display a digital reading on
the monitor. The greater the presence of
bacteria and caries, the higher the digital
number display. Digital display scales may
indicate no decay or bacteria, requiring
no treatment; very little bacteria, requiring
conservative preventive treatment; or a
more.moderate amount of bacteria and
caries, which requires the most conserva-
tive restorative treatment possible. If decay
is present, an alarm sounds: the greater the
amount of decay, the louder the sound.

Newer 1o dentistry is the Midwest
Caries [.D.™ caries detection handpiece
(DENTSPLY Professional Division, Des
Plaines, IL) (Figure 7). This LED and fiber
optic technology aids in the detection of
caries in pits and fissures and interproxi-
mal areas of posterior malars and premo-
lars that have not been restored. It can be
used in both a wet and dry environment.
Because light reflects off an altered en-
amel prism, when this handpiece light
penetrates natural toath structure (up to
3 mm), it detects changes in the enamel. If
no caries is detected, a green light will ap-
pear on the handpiece. If caries is present,
a red light, as well as a beeping sound, will
indicate that result. The Midwest Caries
1.D. is 92% effective in detecting occlusal
decay and 80% effective in detecting in-
terproximal decay in unrestored molar
teeth.f Again, if the dentist suspects pos-
sible enamel decalcification or the pres-
ence of dental caries, it is possible to take
the guesswork out of the process by using
this digital technology for a more defini-
tive diagnosis,

CONCLUSION

In today's dental practice, the use of digi-
tal caries detection technology is the only
way to maintain and provide the standard
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Figure 6 DIAGNOdent laser caries detection.
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Figure 7 Midwest Caries | D, LED caries detec-
tion device.

of care for patients with respect to mini-
mally invasive dentistry in both the diag-
nosis and treatment of dental caries. The
earlier decalcification or decay is diag-
nosed, the more conservative the treatment,
whether it is restorative or preventive. This
technology also eliminates the guesswork in
diagnosis, thereby building the confidence
and trust that patients deserve.
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