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Use of Screening and Diagnostic Technology
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learning objectives

Abstract: Implementing an oral health/systemic health wellness plan for patients can be an important part of a dental practice’s proactive approach to
healthcare that emphasizes early detection and treatment of disease. As an ad-

• describe at least three
areas of dentistry that
affect patient wellness
• discuss technological

junct to clinical observations, medical history, and patient information gathered

advances that can be

and assessed by the practitioner, utilization of screening and diagnostic technol-

ness in a dental practice

ogy, including oral cancer screening devices, salivary diagnostic tests, and caries
detection devices, can aid in the early detection of disease. These tests—which

used to promote well-

• explain how attention to
oral health integrates into
a systemic wellness plan

are usually billable—can aid in providing timely, effectual wellness services to
patients by enabling practitioners to supply these services more effectively and
at an early stage to the benefit of the patient’s overall health.

T

he definition of wellness may vary from one person to
another. For some, it is the prime level of functional or
metabolic efficiency, usually meaning to be free from
illness, injury, or pain. Others interpret it as relating to
a healthy balance of the mind, body, and spirit resulting
in an overall feeling of well-being. Still, there are those who would
say that wellness goes beyond even those parameters to include
mental, physical, spiritual, social, occupational, and health conditions, with the overall goal being to seek a more optimal, holistic,
and balanced state of health and well-being by utilizing practices
from across multiple disciplines.1
In the dental profession, the concept of wellness has gained popularity in recent years as it relates to the concept of dentistry and
oral medicine as an integrated part of an overall health plan. As an
ever-increasing understanding of the link between oral health and
systemic health unfolds, dental practices have begun to focus on
explaining to patients why treatments are recommended as much as
how the treatment will be done. As such, advances in dental technology have followed this trend with tools designed to detect oral conditions that, if left untreated, could compromise overall systemic health.

Oral Cancer Screening Devices

The incidence of oral and head and neck cancer continues to rise,
just as it has over the past 5 years. In previous decades, oral cancer
www.compendiumlive.com

was found mostly in men over the age of 60 with a social history of
tobacco and alcohol use. Recently, a new causative factor has taken
center stage regarding oral cancer: HPV-16, or the human papilloma
virus type 16, the same identified etiology responsible for the majority
of cervical cancers in women.2 This new development has altered the
concept of risk demographics for oral and head and neck cancers with
HPV-related disease found in younger individuals of both genders
with no history of deleterious habits.3 Although the incidence of oral
and head and neck cancer related to tobacco and alcohol has fallen in
recent years, the overall trend for the disease is a steady increase in
occurrence, with more cases being attributed to HPV each year. This
year, an estimated 42,000 people in the United Sates will be newly
diagnosed with oral cancer, or about 115 people per day. Close to 43%
of these new cases will not survive 5 years from the time of their diagnosis, as most will not be discovered until the cancer has advanced to
a late stage.4 For this reason annual screenings for oral and head and
neck cancers are a significant service that dental practices dedicated
to patient wellness and systemic health can deliver.
A screening for oral cancer begins well before even looking in
the patient’s mouth. Observation for changes in facial symmetry
or swelling in the neck begin as soon as the dental professional
sees the patient. The patient should be asked questions regarding
changes in his or her health. The answers should be documented,
and clues that may indicate a problem identified should be noted.
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Such indications could include the following: a feeling of something
caught in the throat, difficulty swallowing, unexplained hoarseness,
or a lesion that will not heal. Of course, there is no substitution for
the visual and tactile examination that must follow. Simply looking
is not enough; palpation is an integral part of a well-executed comprehensive oral cancer screening. But just as the tactile examination offers the practitioner additional information about potential
pathological processes, so now do technological advances utilizing
the oral mucosa’s natural properties of fluorescence and reflectance
aid in identifying intraoral abnormalities.
The purpose of an oral cancer screening adjunctive tool is to aid
the practitioner in performing a screening that may detect anomalies in a very early stage of development and that are not yet apparent
to the naked eye.5 As such, the use of an oral cancer screening device
is appropriate on all occasions, but is in no way meant to replace
the standard oral cancer screening. Similarly, use of the adjunctive
tool can substantiate suspicions that a lesion might warrant diagnostic tests to determine if an area is indeed cancerous. Some tools
are designed to be used intraorally, with the source light very near
the suspected lesion. Others have an extraoral light source that is
shined upon the tissue in the mouth. One benefit of the intraoral
light source is its ability to proximate the beam of light near the
tonsils, the base of the tongue, and the oropharynx, where the majority of HPV-related lesions are found. A disposable mirror head,
whether incorporated into the design of the adjunctive device or
utilized in addition to the light source, is almost always necessary
for a light-aided visual examination of structures in the HPV zone
near the posterior of the mouth and the superior pharynx.
While different devices have varying designs, many take advantage of the oral mucosa’s characteristic of natural fluorescence.6
Fluorescence is the energy expelled by cells after absorbing a high
energy input before they return to their normal energy level. The
fluorescence characteristics of tissues depend upon their biochemical composition and histomorphological architecture, both
of which undergo a change during malignant transformation.7 From
the device, a blue or violet light usually at or near a wavelength
of 410 nm7 is emitted, which excites natural fluorophores in the
mucosa. Through the use of a filter, visualization of changes in the
normal fluorescence pattern can be detected. With the use of most
devices on the market that use this technology, dysplastic areas of

Fig 1.

concern appear dark when compared to the surrounding tissue due
to the loss of natural fluorescence (Figure 1 and Figure 2). Some
devices have additional light phases to supplement the fluorescence
examination. Although vascularization is visible under the violet
phase, some devices incorporate an amber light to enhance normal
tissue’s reflectance properties. Tissue illuminated with amber light,
which is absorbed by hemoglobin, can more readily be examined
for changes in vascularization patterns deep within the tissue; abnormal tissue has a diffuse system of blood vessels, whereas normal
tissue vascularization is clearly defined. Some devices are also
equipped with a highly concentrated white light to aid in normal
visualization during the conventional screening process.
Regardless of the design, it must be stressed that the oral cancer
screening device is meant to be used as an adjunct to the clinical
observations, medical history, and patient information gathered
and assessed by the practitioner. The device alone does not definitively determine or rule out the presence of oral cancer. It is
a screening tool, used to evaluate structures in the head and neck
for evidence of cancer before the patient presents with signs or
symptoms and while the outcome of treatment, if cancer is found,
could be most optimal. Until the tissue has been sampled by biopsy
and observed histologically for the presence of malignant cells, a
definitive diagnosis of cancer cannot be made.
The same fluorescence technology used to screen for oral cancer
can also be used to detect other intraoral anomalies. Areas of inflammation such as those brought about by lichen planus and other
lichenoid reactions and trauma are more readily delineated with
the use of an adjunctive device. The range of oral and perioral viral,
fungal, and bacterial infections can be verified through detection with
a fluorescence tool. Squamous papillomas, fibromas, carcinoma insitu, and mild-to-severe dysplasia are all more readily visible through
the use of this chairside technology. When used to its fullest extent,
a fluorescence adjunctive device fits well into a dental practice’s
wellness plan that goes far beyond simply screening for oral cancer.

Salivary Diagnostic Tests

Beyond the use of oral cancer screening devices, chairside salivary diagnostic tests are another tool in the dental professional’s
armamentarium for early detection of disease, as scientific advances in biomarker research have led dentistry and medicine to

Fig 2.

Fig 1. An intraoral examination using incandescent light showed a pink papule at the posterior lateral border of the tongue, identified by the white
arrow. Fig 2. A repeat intraoral examination using illumination showed a loss of fluorescence, identified by the white arrow. Excisional biopsy and
histologic examination gave a diagnosis of squamous papilloma. (photographs in Fig 1 and Fig 2 courtesy of Kevin D. Huff, DDS, Dover, Ohio)
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consider saliva a viable diagnostic
etiology of periodontal disease is
medium (Figure 3). These nonlong-understood to be bacteria,
invasive tests are often simple to
and more evidence continues to
use with accurate results availbe established about localized
and systemic oxidative stress
able in a relatively short amount
and the effects of inflammation
of time. The patient is instructed
brought about by this common
to swish, and in some instances
disease process.10 The absence
gargle, with a solution for apof inflammation and disease is
proximately 30 seconds. The soa major tenet of virtually every
lution is then expectorated into
definition
of overall wellness,
a funneled collection tube, and
but moreover, the link between
a cap is secured to protect the
specimen during transport. The
periodontal health and systemic
tube is then sent (typically via
health has been the foundation of
FedEx) to a laboratory company
understanding how oral health fits
for DNA-PCR (polymerase chain
into a wellness plan.11 Research
has indicated that women with
reaction) analysis. A final report
periodontal
disease may be at
is then electronically sent to the
8
risk
for
adverse
pregnancy outclinician when ready.
One available test determines
comes such as premature birth or
Fig 3.
the presence of HPV-16 and HPVlow-term birth weight babies.12
18, another type of human papil- Fig 3. Scientific advances have led dentistry to consider saliva,
Additional studies have associatloma virus associated with cancer. a body fluid with an intricate composition, a viable diagnostic
ed periodontal disease with heart
medium.
Because the human papilloma
disease,13 diabetes,14 rheumatoid
virus cannot be reliably cultured
arthritis,15 Alzheimer’s disease,16
in-vitro, molecular technology is required to detect the presence obesity,17 and erectile dysfunction in men.18 While not every detail
of the virus. The sample is combined with an extraction buffer to is understood yet about how periodontal disease affects each and
release and denature the target HPV DNA. This denatured DNA every condition mentioned above, oral health influences systemic
can then be combined with specific ribonucleic acid (RNA) probes health on a variety of levels.19 As such, clinicians may be in a better
to create hybrids that can be quantified to detect the presence of the position to treat and manage periodontal disease when informavirus. As with an oral cancer screening device, information gathered tion like the kind found in these salivary diagnostic tests is known.
from the salivary diagnostic test is just one piece of information
The future of salivary diagnostic testing continues to look promthat must be considered within the context of all findings gathered ising. According to the American Dental Association (ADA), refrom the patient’s health history. For example, a positive test for searchers have reported encouraging findings in validating salivary
the presence of HPV-16 is not indicative that the patient has oral biomarkers for potential use in the diagnosis of oral cancer and
or cervical cancer. It simply means that the patient is infected with Sjögren’s syndrome. “Lab-on-a-chip” technology may help develop
a virus that has been associated with those types of cancer. The innovative chairside diagnostic tests to identify oral fluid biomarkpatient’s immune system may be able to clear the virus on its own ers associated with good health and other biomarkers that might
with no presence of disease related to the infection, and even if the be associated with oral and/or systemic diseases. Oral fluid diagpatient remains HPV-positive, he or she may never develop cancer nostic tests have already been developed to determine HIV status
as a result of the infection. If, however, the dental professional and and detect substance abuse. Continued research should enhance
the patient are aware of the HPV status, oral cancer screenings can point-of-care testing by delivering less invasive and more reliable
be conducted more often than the recommended annual frequency. test methods for the benefit of both the patient and clinician.20
The patient should be monitored closely for changes that could
indicate an oropharyngeal cancer and be retested annually for a Caries Detection
persistent HPV infection.
Another oral manifestation of bacterial infection presents as dental
Other readily available salivary tests can identify the presence caries. Dental caries is one of the most common diseases in the
and concentration of known periodontal pathogens and determine world today, with approximately 2.43 billion people worldwide
a patient’s genotype for certain cytokines like interleukin-6 (IL-6) experiencing decay in permanent teeth. In the United States,
to better assess risk and treatment options for patients with regard dental caries is the most common chronic childhood disease. If
to periodontal disease. Again, molecular technologies are employed left untreated, dental caries can progress into a dental abscess,
to detect and quantify the pathogens and cytokines in the sample. which could eventually lead to osteomyelitis, cellulitis, Ludwig’s
According to the Centers for Disease Control and Prevention (CDC), angina, septicemia, or even death.21,22 Early detection and early
almost half of all Americans have periodontal disease, with nearly intervention, along with prevention, are therefore key elements
40% having a moderate or severe form of the disease.9 The primary of any practice focused on the overall well-being of its patients.
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detailed information on the infected tooth structure. Regardless of
the system adopted based on the personal preference of the clinician,
a caries detection system can be an effective diagnostic aid to detect
dental caries early and allow for intervention when the preparation
of the tooth can be as minimally invasive as possible to eradicate the
bacterial invasion and preserve healthy tooth structure.

Conclusion

As society increasingly focuses on health and well-being, many patients are expecting their dentist to be an integral part of their overall
wellness plan. Technology adjuncts can enable the practitioner to
supply detection services more effectively and at an earlier time to
the benefit of the patient’s overall health. Identifying carcinoma insitu that is difficult to detect with the unaided eye before it becomes
Fig 4.
stage IV metastatic disease with palpable cervical lymph nodes
could make the difference between life and death for a patient. UnFig 4. Fluorescence-based caries detection technology can be used
derstanding the HPV status of a patient may allow for closer obserto observe a pulsing red LED to indicate the presence and intensity of
demineralization.
vation and early intervention should the virus lead to cancer. Even
the detection and restoration of carious lesions yet undetectable by
the tine of an explorer may decrease the likelihood that the lesion
Most of the caries detection devices on the market today utilize would advance to the point of causing pain and risk systemic health.
the alteration of fluorescence, reflectance, electrical conductance, or
In most instances, use of these types of technologies in a dental
impedance properties of enamel with demineralization to monitor practice is billable, so the potential exists for a continued revenue
changes in carious lesions over time. For example, in a laser fluores- stream long after the initial investment has been recovered. Some
cence system, changes due to demineralization cause an increase dental insurances plans will provide compensation for screenin fluorescence at specific excitation wavelengths. When incident ing and diagnostic tools used. Dental insurance codes such as
light interacts with tooth substance, it stimulates fluorescent light at those listed in Table 1 should be investigated and used when aplonger wavelengths. This generated fluorescent light travels through propriate. Similarly, some medical insurance plans may provide
additional light fibers that act as a filter to eliminate ambient light, compensation for these types of procedures when they relate to
and into a microprocessor that analyzes and translates the signal into the wellness of the patient.
an acoustic sound and digital display that shows both a real-time and
With patients maintaining healthier lifestyles and living longer,
maximum range of demineralization detected during the analysis.
attention to wellness is a service that they are increasingly expectAnother caries detection device demonstrates a similar design, ing to receive. Dental practices that implement an oral health/
but relies on detectable differences of optical behavior inside the systemic health wellness plan for their patients are in position to
tooth related to change in mineralized tooth structure. Infrared be the vanguard of a new age of healthcare where well-being and
prevention are the rules and unhealthy isand red light-emitting diodes (LEDs) and
a fiber optic are used to distribute light to
sues are detected, managed, and treated at
table 1
the observed area present at a probe tip. A
an early stage. Implementation of screensecond fiber optic collects light from the obing and diagnostic technology can aid in
Dental Insurance Codes for
served area and sends it to a photodetector
providing early, effective wellness services
Tests and Examinations
that measures the returned collected light.
to patients.
D0416 – Viral culture
This photodetector then transmits the signal to a microprocessor that compares the
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Advancing Wellness in the Dental Office Through Use of Screening and Diagnostic Technology
Dennis M. Abbott, DDS
This article provides 2 hours of CE credit from AEGIS Publications, LLC. Record your answers on the enclosed Answer Form or submit them on a
separate sheet of paper. You may also phone your answers in to 877-423-4471 or fax them to (215) 504-1502 or log on to compendiumce.com/go/04.
Be sure to include your name, address, telephone number, and last 4 digits of your Social Security number.

Please complete Answer Form on page 760, including your name and payment information.
You can also take this course online at compendiumce.com/go/04.

1.

What new causative factor has taken center stage regarding
oral cancer?
A.  tobacco use.
B.  alcohol use.
C.  HPV-16.
D.  herpes simplex virus.

2.

When screening for oral cancer, an indication that may suggest
a problem is:
A.  a lesion that will not heal.
B.  xerostomia.
C.  extreme halitosis.
D.  none of the above

3.	The purpose of an oral cancer screening adjunctive tool is to:
A.  diagnose oral cancer chairside.
B.  determine if a patient has been exposed to HPV.
C.  aid the practitioner in performing a screening that may detect
anomalies in an early stage of development.
D.  identify pathogens that might lead to oral cancer.
4.

While different oral cancer screening devices have varying
designs, many take advantage of the oral mucosa’s
characteristic of:
A.  natural fluorescence.
B.  mucosal toxicity.
C.  playing a role in immunological defense.
D.  being richly innervated.

5.	Because the human papilloma virus cannot be reliably cultured
in-vitro, what kind of technology is required to detect the
presence of the virus?
A.  fluorescence
B.  optical
C.  molecular
D.  A and B

6.

A positive chairside salivary diagnostic test for the presence of
HPV-16 means that the patient:
A.  has developed oral or cervical cancer.
B.  is infected with a virus that has been associated with oral or
cervical cancer.
C.  will be unable to clear the virus with his or her own immune system.
D.  will have difficulty swallowing.

7.

Some salivary tests can identify the presence of known periodontal pathogens and determine a patient’s genotype for certain
cytokines to better assess risk and treatment options for patients:
A.  with regards to periodontal disease.
B.  with regards to dental caries.
C.  with regards to diabetes.
D.  with regards to osteomyelitis.

8.	Researchers have reported encouraging findings in validating
what for potential use in the diagnosis of oral cancer and
Sjögren’s syndrome?
A.  chairside screening
B.  fluorescent technology
C.  non-invasive salivary diagnostic test kits
D.  salivary biomarkers
9.	In what type of caries detection system do changes due to
demineralization cause an increase in fluorescence at specific
excitation wavelengths?
A.  an LED-based system
B.  a laser fluorescence system
C.  a photodetector system
D.  a system that utilizes a swab test
10. Some caries detection systems today combine chairside detection with what to provide detailed information on the infected
tooth structure?
A.  saliva testing
B.  oral cancer screening
C.  fiber optic technology
D.  imaging advancements such as tomography

Course is valid from 12/3/2013 to 12/31/2016. Participants
must attain a score of 70% on each quiz to receive credit. Participants receiving a failing grade on any exam will be notified
and permitted to take one re-examination. Participants will
receive an annual report documenting their accumulated
credits, and are urged to contact their own state registry
boards for special CE requirements.
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