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Narrow band (light) imaging of oral
mucosa in routine dental patients.
Part |: Assessment of value in detection

of mucosal changes
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The purpose of this investigation was to determine the value of
adding narrow band (light) imaging (NBI) to the standard oral soft
tissue examination process used to detect mucosal change. A total
of 620 dental patients who came to the clinic for regular dental
evaluation or for treatment of acute dental problems were given

a standard oral soft tissue examination by dental students under
faculty supervision. The results of the white light examination were
recorded after the tissues were examined with NBI, at which point
areas with a loss of fluorescence (LOF) were recorded. The nature
of the tissue change was classified clinically as normal variation,
inflammatory, traumatic, dysplastic, or other, and patients were
categorized depending on their clinical findings: normal, need
follow-up visit, or immediate biopsy. Risk factors related to oral
dysplasia also were recorded. The addition of NBI added between

Of the 620 examinations, an area with an LOF suggestive of pathol-
ogy was detected in 69 subjects (11.1%). After a second immediate
evaluation, 28 of the 69 subjects were scheduled for follow-up or
biopsy. None of the lesions discovered in these 28 subjects had been
detected using standard (white light) examination.

Adding NBI to the routine clinical examination resulted in detec-
tion of changes not seen with white light examination in 11.1% of
patients; of these, a small but important number were found to have
otherwise undetected persistent changes representing inflammatory
lesions or potentially dangerous oral dysplasia. Adding NBI as an
adjunctive diagnostic procedure improved the quality and outcome
of the examination process.
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one and two minutes to the examination process.

n important component of
Adental practice is the detec-

tion of changes to the oral
mucosa and jaws that represent
serious threats to health. Among
these threats, the risk of oral cancer
is a chief concern. Although the
overall risk for cancer of the mouth
and throat is relatively small, data
from the American Cancer Society
and National Cancer Institute
predict that the lifetime risk of oral
cancer is 1 in every 152 females
and 1 in every 71 males." The life-
time risk for developing oral cancer
is greater than the lifetime risk for
cancers of the brain, esophagus,
and lymphomas, conditions that
receive frequent public scrutiny as
important risks for reduction in

life expectancy.! Oral cancer also
is a significant problem because
survival rates have improved only
marginally during the past 50
years, with the five-year survival
rate still only 53%."

Important risk factors for oral
cancer include age, ethnic status,
tobacco use, excess alcohol con-
sumption, family history of cancer,
and prior cancers.” The presence
of some types of mucosal change,
including leukoplakia, erythroplakia,
proliferative verrucous leukoplakia,
and lichen planus, also has been
associated with an increased risk.>*
Poor oral hygiene and lack of regular
dental care are among suggestions as
potential risk factors, either because
of local inflammatory irritation or

because patients with poor access
to care do not benefit from earlier
detection of mucosal changes.”
Chronic mucosal infections, includ-
ing candidiasis, herpes simplex,
and human papilloma virus, also
have been postulated as causing an
increased risk for oral cancer.®!°

A factor that could be associated
with poor prognosis is a delay in the
detection and treatment of early oral
cancers; however, data to support
that hypothesis are not exten-
sive."!!"83 Siill, if oral cancer behaves
like most other cancers, it is logical
to assume that very early detection
and treatment is likely to result in
better survival than delayed detec-
tion, which usually is associated
with wider spread, metastatic nodes,
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and regional spread to other organs.
Some data exist that identify rates
of progression from benign and
premalignant to malignant for
several types of oral lesions, but
little actual data have been col-
lected to demonstrate the value of
routine oral examination of patients
on reducing the risk of cancer and
cancer morbidity."'"'* Some authors
have suggested that there is little
significant information to support
the use of routine oral examination
as a valuable tool to reduce morbid-
ity or mortality.”

One of the difficulties associated
with the clinical assessment of
patients who could be at risk for oral
cancer is that, until very recently,
the only diagnostic method available
has been visual and tactile examina-
tion of the oral mucosa. While that
diagnostic process is reasonable, it
cannot detect cellular changes that
have not evolved enough to be vis-
ible to the unaided eye.

In the past, cancer detection and
surveillance in other organ systems
have suffered from the same limita-
tions, with purely clinical observa-
tions proving to be inadequate in
detecting premalignant or early
malignant changes. Two excellent
examples include the poor predic-
tive value of visual inspection of the
uterine cervix and breast self-exami-
nation. Undil initiation of colposcopy
and Pap smear evaluation of the
cervix, cancer rates and deaths were
significantly higher, while mammog-
raphy has greatly improved detection
and survival of patients with breast
cancer.'*!> All three techniques are
considered adjunctive diagnostic pro-
cedures designed to provide data to
the clinician which, when included
in a symptom report and risk factor
assessment, can lead to more effective
decision-making about the likelihood
that a finding represents a potential
neoplastic process that requires a

2

Fig. 1. Clinical photograph of the lateral
tongue.

Fig. 3. Clinical photograph of the ventral
tongue, showing normal to slightly atypical
mucosa.

Fig. 2. Photograph of the same area as in Figure
1, demonstrating LOF that represents dysplasia.

Fig. 4. Photograph of the same area as in
Figure 3, demonstrating LOF that represents
dysplasia.

biopsy or other more sophisticated
diagnostic procedures.

The lack of effective adjunctive
clinical diagnostic methods has
clearly limited the ability of dental
professionals to detect very early
changes that could predict the pres-
ence of emerging inflammatory, pre-
malignant, and dysplastic changes,
leaving only visual inspection as the
chief diagnostic tool. After visual
detection of an observable change
in the mucosa, clinicians have had
access to two adjunctive diagnostic
tools and one definitive tool to
guide their decision-making: cytol-
ogy, toluidine blue tissue staining,
and biopsy.'*!” These methods have
helped clinicians to decide whether
a finding deserves more careful
follow-up and management, and
while all three methods remain
important and valuable, they still

are limited due to their dependence
on the presence of visible tissue
changes to alert the clinician that
further assessment is needed.
Methods to improve early detec-
tion of mucosal changes prior to
their progression to a frank, clinical
lesion state could improve prognosis
and limit the morbidity associated
with treatment. Narrow band (light)
imaging (NBI) of tissues has been
used extensively in other areas of the
body as a means of identifying tissue
changes that are either not visible to
the unaided eye or uncharacteristic of
a neoplastic process.'®** This method
has been used to evaluate bronchial
tissues and the mucosa of the intes-
tinal tract, with findings that have
demonstrated its potential utility.'®%
Recently, studies funded by the
NIH have investigated the use of
NBI for the detection of changes
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Fig. 5. Clinical photograph of herpes simplex
of the palate.

Fig. 7. Clinical photograph of the anterior tonsil
JuIy/AugﬁIJ"s r,jBuﬁtratm%%e lymphoid tissues.

Fig. 6. Photograph of the same area as in
Figure 5, demonstrating LOF that represents
acute inflammation.

Fig. 8. Photograph of the same area as in
Figure 7, demonstrating LOF that represents
chronic inflammatory change.

in the oral mucosa associated with
neoplasia or premalignant cellular
change.?"** These studies have shown
that NBI has value in the detection
of malignant disease and in the
determination of surgical margins.”
One result of these studies has been
the development, FDA approval,
and marketing of a NBI instrument,
VELscope (LED Dental Inc.), that is
designed for use in general practice
settings.** Similar instruments are
currently under development.

NBI uses a blue light directed
at the oral mucosa and observed
through an eyepiece that filters
the light. Tissues with different
physical, vascular, and cellular
characteristic reflect or absorb the
blue light, resulting in an image
as viewed through the scope with
different visual characteristics. The
blue light augments the fluorescence

properties of some tissue compo-
nents, generating a green—white
appearance. On the other hand,

the optical characteristics of some
tissues result in a loss of fluorescence
(LOF), causing a dark pattern when
the tissues are observed through

the scope. Inflamed and highly
vascularized tissues absorb the light
and appear dark compared to the
same tissue without inflammation.
Oral dysplasia and oral cancer

also absorb the light and appear
darker than the corresponding
tissue without cancer or dysplasia.
Dysplastic tissues with significant
keratinization (leukoplakia) can
exhibit increased fluorescence
(whiteness) with LOF (darkness)
around the periphery of the lesion.
Obviously, because inflammatory
lesions absorb the light and appear
dark, traumatic, viral, and aphthous

lesions demonstrate an LOE as do
migratory glossitis and lymphoid
tissue (Fig. 1-8).

Critics of the use of NBI have
argued that the results are not
sensitive or specific enough and can
result in “false positive” findings
that cause patients to be at risk for
unnecessary invasive procedures.#?
Others argue that the use of such
adjunctive diagnostic devices is not
necessary because risky mucosal
changes are visible and can be
detected with the unaided eye.?

The difficulty with those opinions
is that very early changes at the
cellular level occur before the gross
physical characteristics of the tissue
have changed enough to create a
clearly visible lesion that, when
seen by the clinician, registers as a
potentially important inflammatory
or dysplastic lesion. Also, most
adjunctive diagnostic methods are
merely that—adjunctive—and
are not intended to be definitive
diagnostic tests. Application of strict
standards of sensitivity and specific-
ity in judging the relative value of
these adjunctive methods could
underestimate their potential for
guiding the initial clinical decision-
making as part of an overall assess-
ment algorithm. Their chief use is to
help clinicians discover changes that
otherwise might not be observed or
be of such a subtle nature that the
clinician disregards the potential
significance of the finding.

One study that assessed the
value of NBI and toluidine blue
in determining the nature of
clinically detected lesions in a large
group of adults who received oral
examinations concluded that use
did not improve the diagnosis of
oral cancer; however, NBI was
applied to only those patients who
had clearly detectable oral lesions
rather than being used as an adjunc-
tive diagnostic process for all of
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Fig. 9. VELscope with light shield.

the examinations.? Had this been
done, it is likely that more cases

of early dysplasia would have been
detected. Application of the tech-
nology on all patients could have
helped the examiners to identify
changes that otherwise would have
escaped recognition because of their
nonspecific characteristics or lack of
progression to a clearly visible state.
Unfortunately, only a few studies
have evaluated the application of
NBI in routine dental practice, but
one study has shown detection of
premalignant changes that otherwise
would have escaped detection.”

Objectives

The purpose of this study was to
evaluate the value of adding NBI
of the oral mucosa for the detec-
tion of tissue changes to a standard
oral examination in routine dental
patients. The study also aimed to
assess the relative value of NBI in
the detection of inflammatory, dys-
plastic, and other tissue changes. The
goal of the study was to assess the

value of adding NBI for the detec-
tion of oral changes not readily seen
during normal, white-light examina-
tion of the oral mucosa. The purpose
of the study was not to determine the
absolute value of NBI in the detec-
tion of oral dysplasia or oral cancer,
but to assess whether its use as an
adjunctive diagnostic method adds
value to standard examination pro-
cesses. The study also was designed
to test the value of this adjunctive
method after only a brief examina-
tion to determine its value in normal
general practice settings, rather

than in settings where the modality
would be employed by experts who
regularly engage in diagnosis and
management of mucosal lesions.

Materials and methods
Subjects

Patients seeking routine dental care
or treatment for dental symptoms
(pain, toothache, and so forth) were
invited to participate in the study
protocol. The study was approved
as a quality improvement study by

the institutional review board of the
University of Washington, and all
patients entered into the study and
signed consent after being informed
of the study by one of the study
investigators.

Study protocol

The study protocol included the
following elements: Introduction

of the patient to the study and
obtaining consent to participate;
routine social, medical, and dental
histories; a head and neck physical
examination, oral soft tissue assess-
ment, and dental examination;
recording of visual findings using

a data collection form, scoring of
tissue changes, and level of dysplasia
suspicion (0—4); examination of
mucosal tissues using a narrow band
light source (VELscope), followed
by recording the findings; scoring
of type of tissue change and level of
dysplasia suspicion (again, on a 0—4
scale); recording follow-up designa-
tions as None, Two-week, Four-
week, Biopsy Next Visit, Biopsy
This Visit, and Other; and recording
of risk factors, including none,
tobacco, alcohol, immunosuppres-
sive disorder, immunosuppressive
medication, cancer history, diabetes,
and family history of cancer.

All patients were examined
intially by third- and fourth-year
dental students, then by the attend-
ing faculty of the clinic. Students
were provided with a tutorial on
conduct of the clinical and NBI
methods with examples of normal
findings, normal variation, changes
caused by inflammatory disorders,
and changes caused by dysplasia.
The faculty of the clinic was pro-
vided with the same information as
the students in a computer-based
tutorial format. In addition, stu-
dents and faculty were provided
with an instruction packet for each
patient enrolled in the study that
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described the quality assurance
study methodologies in addition
to containing illustrated scoring
sheets. Photographs of normal,
variations of normal, and abnormal
findings were provided digitally
and in printed illustrations. The
tutorial activity encompassed
approximately one hour of infor-
mation and instruction.

To facilitate efficiency, a total of
five VELscopes were stationed in
the clinic, which has a total of 12
operatories, and students accessed
the VELscopes as they finished
the clinical examination. Faculty
supervised use of the VELscopes and
interpretation of the clinical and
NBI findings. The NBI was not car-
ried out under the most ideal condi-
tions because the clinic is a large,
open facility and it was not possible
to reduce the ambient room light.
For this reason, each VELscope was
ficted with a 12- or 14-inch black
plastic disc with a hole in the center
for the scope. This shield created
a large shadow over the patient’s
mouth, greatly improving visualiza-
tion for LOF; however, the viewing
environment still was not as ideal as
it would have been with the room
light reduced. Nevertheless, this
approach allowed for the detection
of many areas of LOF. Figure 9 illus-
trates the VELscope equipped with
the black shield for use in rooms that
could not be completely dimmed.

Results

Five percent of subjects declined
participation in the study after read-
ing the consent form and discussing
the study with an investigator. The
most typical reason for a patient
declining was concern that the light
could cause harm or fear that an
abnormality would be detected.
Overall, patients were very accept-
ing of the procedure and expressed
great appreciation that an adjunctive

Table 1. Oral cancer risk factors for patients in this study (n = 620).

Percentage of all
patients enrolled

Risk factor

Current tobacco use 215
Prior tobacco use 15.5
History of excess alcohol use

Poor oral hygiene 14.5
Diabetic in active treatment

History of any type of cancer

History of autoimmune disease or
immunosuppressive medication

noninvasive diagnostic aid was
available for their evaluation. The
addition of the NBI protocol to the
examination process added one to
two minutes to the visit, not includ-
ing the study consent process that
is not part of a routine diagnostic
procedure. Many patients reported
personal experiences with friends
or relatives who had developed oral
cancer and other diseases of the
mouth and commented positively
about the thorough process being
employed at the clinic.

Patients ranged in age from
18-85, and 55% of the 620 patients
were women. Of the patients
who reported tobacco use, 21.5%
reported active use and 15.5%
reported prior tobacco use, with
only a few patients reporting the use
of smokeless tobacco. Nine percent
of patients reported a prior history
of some type of cancer, and 57%
reported a family history of cancer.
Nine percent of patients were dia-
betic and currently under treatment,
while 7.5% identified themselves as
having an immunological disorder
or having used an immunosuppres-
sive medication (Table 1).

LOF in areas that were reported
as normal during the white light
examination was detected in
69 patients. After immediate

35

9.5

Percentage of patients
with significant LOF (n = 28)
32.1
21.0
5.0
15.6
1.5
12.5

14.2

re-evaluation, 41 patients were
determined to have a region of
subtle LOF that could be explained
by normal variations in tissue char-
acteristics, while 28 patients were
scheduled for either immediate
biopsy or a follow-up appointment.
Five of those patients agreed to an
immediate biopsy and four decided
to follow up with their primary
dental provider. The remaining

19 patients were scheduled for
follow-up in two weeks. Of the 15
patients who returned for reassess-
ment, the area of LOF had resolved
and no clinical or NBI abnormality
could be detected for 11 of them;
this left four patients with persis-
tent LOF compared to correspond-
ing tissues. These LOF sites were
biopsied in the same manner as the
sites in the five patients who agreed
to an immediate biopsy.

In all, nine patients (five during
the initial assessment and four at
the follow-up visit) were found to
have tissue changes detected with
NBI, but not white light, that were
significant enough when considered
in conjunction with the patient’s
history to require further diagnostic
assessment. After the findings and
risks were explained in addition
to the alternatives to biopsy, all
nine patients consented to biopsy,
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Chart 1. Flow diagram of the study results.

Patients seeking routine dental evaluation

and urgent care (n = 652)

Refused enrollment
(n=32)

Loss of fluorescence
(n=69)

Area judged as low risk or
normal variant (n = 41)

Lost to follow-up
(n=4)

Area resolved

evaluation (n= 19)

Area judged to require
further evaluation (n = 28)

Follow-up visit
GERE)

Returned for

(n=15)

Biopsied at
follow-up (n = 4)

although two of them received the
biopsy at another facility due to
insurance issues.

Of the nine patients who under-
went biopsy, three were classified
by histopathological assessment
as having mild dysplasia and two
were classified as having mild to
moderate dysplasia (Chart 1). Two
other patients were diagnosed as
being histologically compatible
with lichen planus, and the remain-
ing two patients had inflammatory
lesions (Table 2). Lesions detected
during the white light examination
are not included in this discussion
and were handled in the routine
manner used to manage visible oral
lesions. The five dysplastic lesions
that were detected with NBI were
located in the buccal mucosa, the
lateral border of the tongue, the lip,
the palate, and the alveolar ridge.

Immediate biopsy
(n=5)

Dysplasia
(n=5)

The white light examination
resulted in the detection of a variety
of soft tissue lesions of the mucosa,
but this study did not focus on
those that were easily detected using
standard visual inspection tech-
niques. For the sake of complete-
ness, a brief summary of the types
of soft tissue lesions encountered
using white light and NBI is listed
in Table 3. These lesions included
cheek bites, aphthous ulcers, her-
petic lesions, migratory glossitis,
fissured tongue, lichen planus,
inflamed minor salivary duct
openings, candidiasis, and cheilitis.
Tonsillitis, pharyngitis, papillomas,
scars, leukoplakia, and draining
abscesses also were detected. Those
lesions with inflammatory com-
ponents demonstrated LOF, and
in most cases the LOF provided a
more dramatic presentation of the

extent and severity of the inflam-
matory change than the clinical
examination did (Fig. 5-8).

The mucosal changes detected
with white light, both white light
and NBI, or NBI only were widely
distributed throughout the mouth,
with no distinct difference in pat-
tern noted between the two differ-
ent methods of assessment.

As previously described, a number
of patients had mucosal changes
detected with one or both types of
visual assessments. Changes were
noted in nearly half of all patients
(305 of 620); however, the vast
majority of them were found to be
normal or minor variants and did
not appear to represent significant
pathology. The most common lesion
was cheek bite, while the second
most common was trauma to the
tongue. Inflammatory changes to
the oropharyngeal and tonsil areas
also were common. Cheilitis and
changes to the epithelium of the lips
also were common and represented
a range of etiologies that included
habitual lip biting and actinic
changes of the lower lip. A number
of cases of lichen planus and gen-
eralized glossitis also were detected
during the white light examination.

Although the study size was rea-
sonably large, the diverse nature of
lesions found and the wide range of
risk factors associated with the devel-
opment of oral lesions precluded
development of specific associations
between risk of mucosal change
and a host of factors, including age,
gender, tobacco use, diabetes, immu-
nodeficiency, immunosuppressive
medications, cancer history, family
cancer history, and oral health status.
Nevertheless, it is interesting to
note that the patients with changes
detected with white light, NBI, or
both were more likely to carry one or
more of the risk factors compared to
those who had no areas of mucosal
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Table 2. Biopsy results.

Number of
Lesion diagnosis patients
Lichen planus 2
Inflammation 2
Mild dysplasia 3
Mild to moderate 2
dysplasia

change, with 54 of 69 patients (78%)
who demonstrated LOF having
either a history of tobacco use or cur-
rent tobacco use. Those with mucosal
lesions also were more likely to have
poor oral hygiene.

Discussion

'The purpose of this quality improve-
ment study was to gain informa-
tion about the clinical utility of

one simple adjunctive diagnostic
method (NBI) for the detection

of mucosal changes. The rationale
for the study assumed that such a
diagnostic adjunctive method is not
necessary to detect mucosal changes
readily seen with normal white light
examination methods. Existing data
suggest that current examination
methods are not sufficient for the
earliest detection of mucosal changes
that could represent inflammatory
damage or the presence of very early
dysplasia. This could partly account
for the only modest reduction in oral
cancer deaths since 1960.""

There are several possible explana-
tions for why oral cancer deaths and
the stage of oral cancer at the time
of diagnosis have not changed dra-
matically in the past 50 years.! The
lack of improvement could relate
to a number of factors, but when
considering that the percentage of
the population that receives regular
dental care has increased in the past
50 years, it appears obvious that

Table 3. Types of lesions detected with combined clinical and NBI

diagnosis methods.

Type of mucosal lesion detected
Traumatic injury

Lichen planus

Dysplasia

Cheilitis

Migratory glossitis

Fissured tongue

Pharyngitis and tonsillitis
Herpes simplex

Recurrent aphthous
Candidiasis

Leukoplakia

Mucosal bacterial infections
Inflamed minor salivary ducts

Relative frequency
Common
Occasional
Rare*
Common
Occasional
Occasional
Common
Occasional
Occasional
Occasional
Occasional
Rare
Occasional

Common = =10% or greater; occasional = <10%; rare = <1%.

*Near 1% prevalence in this study’s population.

current diagnostic methods could
benefit from one or more adjunc-
tive approaches. Early detection of
dysplasia in other organ systems has
been acknowledged to be an impor-
tant component in improving sur-
vival, so it is difficult to believe that
early detection of potentially sig-
nificant mucosal changes, whether
they are inflammatory or dysplastic,
would not lead to improvements in
cancer-related outcomes.

Because oral cancer is a relatively
uncommon condition, the authors
did not expect to detect a large
number of cases of dysplasia with
cither the white light examina-
tion or the use of NBI and were
surprised that five cases of early
dysplasia were identified. Of addi-
tional interest is the observation
that NBI detected many areas of
inflammation and vascular change
not identified during the white light
examination, suggesting that this
methodology also could be useful
in cataloguing instances of chronic

irritation and inflammatory change
that, over time, could lead to irre-
versible conditions such as fibrosis,
scarring, and leukoplakia.

While some might be concerned
that detection of five unobserved
cases of dysplasia seems higher than
would normally be expected, it is
important to point out that most
experts believe that cellular atypia
and early stages of dysplasia might
not uniformly progress to more
severe stages of oral cancer and that
several cases of dysplasia exist for
each case of oral cancer.®!" There-
fore, it is not quite so surprising
that the rate of dysplasia found in
the current study was 0.8%. Ameri-
can Cancer Society statistics state
that the lifetime risk for developing
oral cancer is less than 1 in 90, or
approximately 1%, a figure not far
from the 0.8% found in the popu-
lation in the current study.”” On
the other hand, the rate detected
in the current study might have
been higher than expected among
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routine dental patients seen in pri-
vate practice settings because more
than 60% of the patients enrolled
in the study were seeking urgent
care and might have had more risk
factors (tobacco, poor oral hygiene,
systemic disease, and so forth) than
normal dental populations.

The study methodology was
limited because it was carried out
in a clinical setting that did not
allow for a reduced ambient light
examination environment. Based
on the authors’ experience in the
use of NBI in darker settings, it
is likely that a number of lesions
viewed at the clinic with LOF went
undetected. It is possible that one
or more of these lesions might even
have been dysplastic or an inflam-
matory change that could have
benefited from further follow-up.

The study also was limited
because the authors deliberately
decided to use relatively inexperi-
enced examiners, which might have
resulted in lower rates of detection
of mucosal changes for either
method. The authors wanted to test
the use of NBI in an environment
that resembled a general dental set-
ting more than a specialty clinic that
focuses on the detection of mucosal
lesions and disease. To that end,
the results demonstrate the value of
NBI when added to routine exami-
nation methods.

The study also could have been
limited because it occurred in a
university setting, where students
and attending faculty might be
more focused on mucosal assess-
ment processes. A larger, multiple
private office study would be useful,
with general dentists and dental
hygienists providing the white light
and NBI process during normal
patient care for both new and recall
patients. It is encouraging, however,
that this adjunctive diagnostic aid
appeared to improve the detection

of mucosal changes not easily visible
with white light examination.

The authors were pleased that
adding the NBI to the examina-
tion process did not significantly
increase the time required to evalu-
ate patients when the study consent
process was excluded. The authors
also were pleased that patient
response was strongly positive and
that the study appeared to raise
awareness among patients that the
dental examination process extends
beyond purely odontogenic issues
and can encompass the detection
of disorders that could have more
severe and wider implications on

their health.

Conclusion

The findings of this study sup-
port the use of NBI as a simple
adjunctive diagnostic device that,
when used as one component of a
standard diagnostic protocol, could
help clinicians to detect inflam-
matory and dysplastic tissues. Use
of this technology could improve
clinicians’ ability to monitor and
follow initially detected changes,
and to better judge progression
versus resolution and response to
nonsurgical treatments. These find-
ings need to be further explored in
other settings to determine overall
utility in general practice, but based
on these findings, NBI appears to
have the potential to assist general
practitioners in assessment and
decision-making related to mucosal
tissues and lesions.
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Exercise No. 287

Cancer Screening

Subject Code 736

The 15 questions for this exercise are based on the article
“Narrow band (light) imaging of oral mucosa in routine
dental patients. Part I: Assessment of value in detection
of mucosal changes” on pages 281-289. This exercise was
developed by Daniel S. Geare, DMD, in association with
the General Dentistry Self-Instruction committee.

Reading the article and successfully completing the

exercise will enable you to:

¢ understand the types of mucosal abnormalities;

¢ understand clinical methods of diagnosing mucosal
abnormalities; and

¢ understand the value of narrow band (light) imaging
in identifying mucosal changes.

1. Narrow band (light) imaging (NBI) is effective
in detecting
A.  dysplastic tissue changes.
B. changes in tissue color.
C. tissue thickness.
D. discrepancies between the tooth
and the periodontium.

2. The purpose of NBI includes all of the
following except:

A.  Establishing the value of NBI in older,
at-risk patients

B.  Studying the value of adding NBl to a
standard oral examination

C. To establish whether NBI can detect oral
cancer

D. To determine whether oral examinations
can be improved using NBI

3. The lifetime risk for developing oral cancer is
greater than the risk of developing all of the
following cancers except:

A.  Brain
B. Esophageal
C. Lymphatic

D. Pancreatic

10.

What is the five-year survival rate for oral cancer?
A 25%
B. 46%
C. 53%
D. 69%

Which of the following has been associated with
an increased risk of oral cancer?

Erythroplakia

B.  Chronic bacterial infection

C.  Chronic periodontitis

D.  Acute traumatic injuries

>

Why is a visual and tactile examination limited
in detecting oral cancer?

A. It cannot detect cellular changes

B. Itis limited by the texture of the lesion

C.  There are too many false positives

D. Oral lesions are too variable in color
Which of the following is not a risk %z?cotor f'c:%‘rly/Auguch 201
oral cancer?

A.  Ethnic status

B.  Excess alcohol consumption

C.  Prior cancers

D.  Chronic periodontal disease

NBI has been shown to have value in detecting
A.  the extent of decay.
B. malignant disease.
C. blood flow in inflamed tissues.
D. the quality of the attached gingiva.

Diagnostic tools currently available to clinicians
to measure mucosal changes include all of the
following except:

A.  Staining

B.  Cytology

C. Biopsy

D. Computer imaging

Methods used to improve early detection
of mucosal changes can

A.  improve prognosis.

B.  extend morbidity.

C. control mortality.

D. lower incidence.

Gene



11.  NBI uses a blue light that detects all of the
following tissue changes except:

A.  Physical
B. Vascular
C. Cellular
D. Texture

12. Inflamed and highly vascularized tissues absorb
the light and appear dark. Oral cancer, by contrast,
also absorbs light but appears lighter due to the
cellular changes of the cancer cells.

A. Both statements are true.

B.  The first statement is true; the second is false.
C. The first statement is false; the second is true.

D. Both statements are false.

13. During this study, dysplastic lesions were detected
in all of the following sites except:
A.  The lateral border of the tongue
B. Thelip
C. The cheek
D

14.

15.

Which of the following was among the most
common mucosal changes detected by the white
light examination?

A.  Cheek biting

B.  Tongue bites

C. Candidiasis

D. Bacterial infection

There has been only a modest reduction in oral
cancer deaths in the past 40 years. The existing
data indicate that the examination methods have
been insufficient for the early detection of mucosal
changes.
A.  Both statements are true.
B.  The first statement is true; the second is false.
C. The first statement is false; the second is true.
D. Both statements are false.
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