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Introduction

Pain is a multidimensional experi-
ence; therefore, the perception of pain
is a subjective and individual response.
It is associated not only with physical
stimulation, but with emotional and
psychological factors as well. Pain is
described as an “unpleasant sensory
and emotional experience associated
with actual or potential tissue dam-
age.”* A physical stimulus causes an
impulse to travel through the body’s
nerves and deliver a message of pain
to the central nervous system. It has
been suggested that psychological
experiences, such as emotions, have
an effect on the body’s perception of
pain by altering the pain threshold.!?
The result is that physical stimuli may
feel more painful to an individual un-
der stressful versus low-stress situa-
tions. Therefore, it would be expected
that subjects with dental fear or anxi-
ety would express higher levels of pain
perception compared to patients who
have no dental fear or anxiety.?*

Endoscopic technology has been
used in the medical field for years, but
has only recently become available for
use in dentistry. Currently, the use of
periodontal endoscopy in dental prac-
tice is limited. Recent investigations
has examined the use of periodontal
endoscopy in an effort to improve the
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Purpose: Periodontal endoscopes are relatively new to the dental
field. The purpose of this study was to determine the amount of
pain reported by subjects with periodontal disease after experi-
encing the use of a periodontal endoscope compared with the use
of a periodontal probe during calculus detection.
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Each subject’s pain experience was determined by via a Heft-Park-
er Visual Analogue Scale (VAS), which measured perceived pain
level during periodontal probing and during subgingival visualiza-
tion via endoscopy. Since subjects expressing some level of dental
anxiety generally express increased levels of pain, a pre-treatment
survey was also given to determine each subject’s level of dental
anxiety in order to eliminate dental anxiety as a confounding fac-
tor in determining the expressed level of pain.

Results: The level of perceived pain was significantly lower with
the periodontal endoscope versus the probe (mean VAS 33.0 mm
versus 60.2 mm, p<0.0001). Subjects who indicated some level of
dental anxiety did express increased pain levels, but these levels
were not statistically significant.

Conclusion: Subjects did not find the periodontal endoscope to
elicit significant anxiety or pain during subgingival visualization.
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This study supports the NDHRA priority area, Clinical Dental Hy-
giene Care: Assess how dental hygienists are using emerging sci-
ence throughout the dental hygiene process of care.

outcome of scaling and root planing. The bulk of this
research has been conducted on sites that have been
non-responsive to traditional therapy.>”

A periodontal endoscope consists of a bundle of
fiber optic strands measuring less than 1 mm wide
through which light travels. The end of the fiber op-
tic bundle is covered by a sterile, disposable sheath,
which is attached to an “explorer.” This explorer is in-
serted below the gingival margin into the periodontal
pocket to provide illuminated subgingival visualiza-
tion. A water lavage flushes biofilm, blood and other
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subgingival debris out of the field of vision. This en-
ables the clinician to visualize intra-pocket tissue in-
flammation, subgingival plaque, root surfaces, calcu-
lus deposits and other structures within a periodontal
pocket that normally would not be visible. The images
are displayed in real-time video on a monitor allowing
the clinician to view subgingival structures 15 to 46
times their actual size.>8

The goal of scaling and root planing is to remove
calcified deposits, plaque biofilm and endotoxins from
the root and soft tissue pocket. Studies have shown
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that incomplete deposit removal from the root surfac-
es impedes ideal healing of the periodontal tissues.®*3
Therefore, it is important for clinicians to remove as
much subgingival deposit as possible to ensure opti-
mum healing. Unfortunately, clinicians do not always
achieve this complete level of deposit removal during
traditional scaling and root planing procedures.!t4-22
With the aid of subgingival visualization provided by
the periodontal endoscope, early research has shown
the endoscope to enhance calculus removal by allow-
ing the clinician to see the root structures during and
after scaling procedures to see if and where calcu-
lus remains.>7°23 However, a pilot study conducted
at the University of North Carolina Chapel Hill ex-
amined treatment outcomes on subjects treated for
non-responsive sites of periodontal disease by com-
paring the control group, which received scaling and
root planing, and the experimental group, which re-
ceived scaling and root planing with Perioscopy. Sub-
jects were followed for 3 months after treatment was
completed. No statistically significant differences were
found in the clinical and inflammatory assessments of
subjects when the control sites and experimental sites
were compared.?*

Early users of the periodontal endoscope advocate
the use of local anesthetics to ensure patient com-
fort.® However, the required use of anesthetics could
be a deterrent for both the subject and the clinician.
For the clinician, injection of local anesthetics adds to
treatment time and involves potential risks associated
with its use. For the subject, the discomfort of the in-
jection itself may be a deterrent. It would be beneficial
to both the subject and clinician to be able to use the
endoscope without routinely administering local an-
esthesia.

The purpose of this study was to determine the
amount of perceived pain reported by subjects dur-
ing subgingival visualization utilizing the periodontal
endoscope compared with the use of a periodontal
probe. If the periodontal endoscope is to become
widely accepted in the practice of dentistry, with the
intent of improving outcomes of scaling and root plan-
ing, clinicians should be aware of the patients’ percep-
tions of the device.

A review of the literature over the past 15 years
was performed in order to find clinical research in the
field of dentistry utilizing pain scales or surveys. Since
the perception of pain is subjective, it can be difficult
to get accurate or reliable measures of subjects’ pain
levels. Several surveys and indicators have been de-
veloped in an attempt to achieve standardized mea-
sures of pain and pain intensity.

The McGill Pain Questionnaire has shown high in-
ternal consistency and has been suggested that it is
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the best pain scale to use in research.?> Due to its
length, however, it has also been recommended that
the McGill Questionnaire should be used as an adjunct
to other simpler and quicker pain assessments.?® The
West Haven-Yale Multi-Dimensional Pain Inventory
has also shown high internal consistency, but it was
invented to assess general pain, not specific dental
pain. Therefore, it has not been used frequently in
dental studies.??7:?2¢ The Pain Anxiety Symptoms Scale
(PASS) has shown high internal consistency and va-
lidity.#2°30 The Descriptor Differential Scale (DDS) of
Pain Intensity was developed to measure clinical pain
by applying psychophysical components. The DDS has
shown validity, reliabality and consistency, yet its use
in dental research has been limited to this point.3!32

The Heft-Parker Modified Visual Analogue Scale
(VAS) is a variation of the original VAS. It is a 170
mm horizontal line that has verbal descriptors as end
anchors, but also includes other verbal guides (faint,
weak, mild, moderate, strong and intense) along the
scale in order to aid an individual in best describing his
or her level of pain. The subject is instructed to make
a dash on the line indicating their current level of pain.
The pain level is the distance, in millimeters, from the
endpoint on the left to the dash marked on the scale.
Both the original VAS and the Heft-Parker VAS have
shown rediability, validaty and sensitivity in numerous
dental and non-dental pain studies.?>*3*3 Due to the
ease of administration of the VAS and its high validity
and reliability, it has been used most commonly for
pain measurements in dental research.

Over the years, various aspects of dental related
pain have been studied. Several studies found no sig-
nificant difference in levels of perceived pain using
different instruments or even different modalities of
treatment.3**2 One exception to these findings was a
2004 study in which subjects felt the Vector™ system
scaler caused sidfificantdy less pain when coepared
to a traditional piezo-electric ultrasonic scaler during
periodontal maintenance appointments.3

Pain experienced in relationship to treatment pro-
vided by different clinicians or in different office set-
tings has also been investigated.** Several studies
showed that levels of discomfort experienced de-
creased with an increase in age.*>** Many study re-
ports found women show more pain experience, more
intense levels of pain and longer duration of pain as
compared to men.334448 Although most studies in this
review of the literature support differences in pain
perception between ages and genders, other reports
show no difference between these groups.!2364243

Several studies have shown that there is a differ-
ence in the amount of pain a subject feels depending
on the area of the mouth being probed, the presence
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of gingival inflammation, differences in therapists’
probing force, higher blood pressure measurements,

cigarette smoking, and presence of dental or general
anxiety_1-3,30,33,34,42,49,50

A Belgium study conducted on 268 subjects found
there was a high correlation between the perceived
pain of the current treatment and pain experienced
during previous appointments. Both treatment groups
reported issues or discomfort associated with use of
local anesthesia during previous scaling procedures.
In fact, 33% of group 1, and 64% of group 2 reported
they would be willing to endure moderate pain in order
to avoid use of local anesthetic, and 35% of 1 group
reported that the most bothersome part of the treat-
ment was the injection.>* This supports findings of
other research studies that show subjects experience
high levels of pain or discomfort associated with den-
tal injections, and one study where adults admitted
that pain associated with dental injections is enough
to make them avoid dental treatment altogether.>-5>
These statistics are a strong argument for utilizing the
periodontal endoscope without relying on administer-
ing anesthetics.

As mentioned previously, it has been found that
a subject’s emotional status due to things such as
stress, fear or anxiety can have an impact on the level
or intensity of pain perceived.! A study conducted by
Karadottir et al sought to see if the degree of pain ex-
perienced by periodontal maintenance patients during
probing and scaling could be predicted by other fac-
tors including dental anxiety.? Prior to a periodontal
maintenance appointment, the participants filled out
3 separate surveys. The first was the Dental Anxiety
Question,*® followed by Corah’s Dental Anxiety Scale®”
and finally the Dental Fear Survey.® Subjects re-
ported their pain levels on a VAS and verbalized pain
frequency during the treatment. After assessment of
the data, 4 items were found as significant predictors
of pain perception. The first predictor was gender; as
supported by previous studies, females were found
to have a higher pain response than males.3344+4 The
second predictor was a question from Corah’s Dental
Anxiety Scale ("When you are waiting in the dentist’s
office for your turn in the chair, how do you feel?”).
The third and fourth predictors of pain perception
were questions from the Dental Fear Survey (“How
fearful are you about having your teeth cleaned?” and
“In general, how fearful are you of having dental work
done?”).33

This was one of the first studies published that sug-
gested using fear or anxiety markers in an attempt
to predict pain in dental patients. The goal of these
findings was to identify those subjects who may be at
highest risk for dental pain, and in turn make appro-
priate accommodations in order to make them com-
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fortable through their treatment.>*%° In a follow up
study to this one, it was found that a single question,
“How fearful of having your teeth cleaned are you?”
could be an effective predictor of pain perception. The
review of the literature uncovered no research exam-
ining the perception of pain associated with the use of
a periodontal endoscope. Therefore, the purpose of
this study was to determine the amount of perceived
pain reported by subjects undergoing treatment of
periodontal disease with the assistance of a periodon-
tal endoscope.

Methods and Materials

Two study examiners were trained on the use
and techniques of the periodontal endoscope by a
periodontist who was experienced with the instru-
ment. After training sessions were completed, the
examiners were tested with a calibration session
to determine both intra- and inter-examiner reli-
ability. The examiners assessed 6 periodontal sub-
jects with the presence of subgingival calculus us-
ing both the periodontal endoscope and an 11/12
explorer. The post-training calibration showed high
intra- and inter-examiner consistency and reliabil-
ity was achieved with both methods of calculus de-
tection.

Existing prophylaxis or periodontal recall patients
within the University of Minnesota dental clinics
were screened for inclusion and exclusion criteria
during appointments at the school. After potential
subjects were identified, 1 of 3 study investigators
reviewed the study protocols and procedures with
the subjects, and obtained informed consent. A to-
tal of 30 subjects (n=30) were selected as part of
a larger research study at the University of Minne-
sota. The primary objective of the larger research
study was to determine if the use of a periodontal
endoscope improves periodontal outcomes of scal-
ing and root planing when compared to scaling and
root planing alone.

Inclusion criteria required each subject to be at
least 18 years of age and have 4 to 6 sites in each
of 2 quadrants with pocket depths measuring 5 to
8 mm. The test sites were selected to receive scal-
ing and root planing therapy regardless of the sub-
ject’s previous treatment history. Exclusion criteria
included any antibiotic use within the past 30 days,
the need for antibiotic premedication for dental
procedures or any other significant chronic medi-
cal or health problems that would generally contra-
indicate dental treatment (example: uncontrolled
hypertension).

In order to eliminate dental anxiety as a con-
founding factor in determining the expressed levels
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of pain, each subject’s level of dental anxiety was
measured prior to treatment. The questions used
to obtain this information were the Dental Anxiety
Question,*® and modifications from Corah’s Dental
Anxiety Scale®® as based on the finding from Kara-
dottir et al study?3 on pain experienced during peri-
odontal maintenance treatment, which determined
specific questions as significant predictors of pain.

The Heft-Parker Modified Visual Analogue Scale
(VAS) was selected based on its established reli-
ability, validity and sensitivity in numerous dental
and non-dental pain studies.?>33-3® Additionally, it
is easy to administer and it measures pain on a
continuum.

The study was a randomized, split-mouth de-
sign to scale and root plane (S/RP) specified sites
within quadrants with or without the use of the
periodontal endoscope. Study quadrants were ran-
domly assigned by utilizing the program S-PLUS
8.0. The benefits of using a one-time, split-mouth
design when examining subjects’ pain perception
are: both instruments are used during the same
treatment session eliminating confounding effects
that may occur from utilizing different subjects
for different treatments, and the potential for the
emotional status of the subject to change from one
treatment day to the next is eliminated.!

Prior to treatment, subjects were given a pre-
treatment survey that consisted of a Single-Item
Dental Anxiety Question, as well as 4 other ques-
tions pertaining to anxiety (modifications from Co-
rah’s Dental Anxiety Scale) to determine each sub-
ject’s level of dental fear or anxiety. Subjects were
shown the periodontal endoscope and informed
that it would allow the clinician to see the subgingi-
vial structures, which was otherwise not an option
when scaling unless a flap surgery was performed.
Baseline data was then collected, which included
gingival indices, full mouth periodontal probing,
clinical attachment levels, bleeding upon probing,
tactile detection of subgingival calculus with an
11/12 explorer and visual detection of subgingi-
val calculus using the periodontal endoscope in the
randomly assigned endoscope quadrant.

Full mouth periodontal probing was completed
by 1 of 2 calibrated examiners, using a UNC 15
probe to measure 6 sites on each tooth. After prob-
ing was complete, subjects were given a Heft-Park-
er Modified VAS to measure their perceived pain
in response to the probing. This initial VAS served
to determine the approximate level of pain each
subject was experiencing during a “normal” com-
ponent of the periodontal exam or treatment. Im-
mediately after the examiner used the periodontal
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endoscope for subgingival calculus visualization,
the subject was given a second identical Heft-Park-
er Modified VAS, in addition to specific questions
relating to the use of the periodontal endoscope.
The post-visualization survey was used to deter-
mine the amount of perceived pain participants felt
while the endoscope was being used as compared
to the perceived pain felt during probing.

Descriptive statistics were calculated using SAS
V9.1.3 to analyze the data for the questions (counts
and percentages) and the VAS pain scores (means,
standard deviations and range). One-sample t-
tests were used to compare the mean probe VAS
pain score, the mean periodontal endoscope VAS
score and their mean difference (within patient) to
zero. Two sample t-tests were used to compare the
mean VAS pain scores between levels of anxiety
from the pre-treatment questions. P-values less
than 0.05 were deemed statistically significant.

Results

Six of the subjects did not completely answer all
follow-up questions on the VAS administered after
use of the periodontal endoscope, so the percent-
ages are based on the total number of responses,
not the total number of subjects for a few of the
items on the post-treatment questionnaire.

The mean VAS score during probing was 60.2
mm (Table I). This measurement falls closest to
the verbal descriptor of “*mild” discomfort as an aid
on the VAS. The mean VAS score for the periodon-
tal endoscope was 33.0 mm (Table I). This mea-
surement falls closest to the verbal descriptor of
“weak” discomfort as an aid on the VAS. The lev-
el of pain perceived was found to be significantly
lower with the periodontal endoscope (p<0.0001)
(Table I).

Overall, 93.4% of the subjects experienced little
or no pain during periodontal endoscope use (Table
IT). A total of 37% of respondents reported no pain
or discomfort with the use of the periodontal en-
doscope, 56.7% reported slight pain or discomfort
and only 6.7% reported moderate pain or discom-
fort (Table II). Of those that reported some pain for
discomfort, 89.5% stated the pain was felt in the
gums, while 10.5% felt it in the tooth being visual-
ized with the endoscope. All of the subjects who
experienced some pain or discomfort with the use
of the periodontal endoscope felt that the potential
benefits of enabling the clinician to visualize the
subgingival area outweighed the discomfort felt.
One subject (6.3%) stated that sight of the peri-
odontal endoscope elicited slight levels of anxiety
or fear, while 1 additional subject (6.3%) found the
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Table I: Probe and Periodontal Endoscope Pain VAS

. 95% Confidence
Variable Mean (SD) Range Interval P-valuet
Probe 60.2 (42.1) 0, 148 44.5, 76.0 <0.0001
FEmedllE] 33.0 (28.6) 0, 92 22.3, 43.7 <0.0001
endoscope
Difference+ -27.3 (32.0) -103, 22 -39.2, -15.3 <0.0001

TFrom t-test. The mean pain score for the probe and the periodontal endoscope are significantly greater than zero
(p<0.0001 and p<0.0001 respectively). The level of pain was significantly lower with the periodontal endoscope

(p<0.0001).

*Individual patient’s Periodontal endoscope VAS minus Probe VAS

Table II: Periodontal Endoscope Questionnaire (n=30)

Question Responses n (%)

a. No pain or discomfort 11 (36.7)
2 b. Slight pain or discomfort 17 (56.7)

¢. Moderate pain or discomfort 2 (6.7)

d. Extreme pain or discomfort 0

a. Gums 17 (89.5)

b. Tooth 2 (10.5)
3 ¢. Jaw Joint 0

d. Lip 0

e. Other 0

a. No discomfort or pain 11 (45.8)
4 b. Yes, I feel the benefits of using the Perioscope™ outweigh the discomfort 13 (54.2)

c. No, I do not feel the benefits of the Perioscope™ outweigh the discomfort 0

a. No 22 (91.7)
5 b. Yes, slight anxiety or fear 1(4.2)

c. Yes, moderate anxiety or fear 1(4.2)

d. Yes, extreme anxiety or fear 0

a. The two felt the same or very similar 4 (16.7)
6 b. There was more pain with the Perioscope™ 2 (8.3)

c. There was less pain with the Perioscope™ 18 (75.0)

a. No pain or discomfort 18 (75.0)

b. Having mouth open too wide (e.g. jaw got tired) 1(4.2)
7 c. Laying back for too long 0

d. Discomfort during scaling with instruments 4 (16.7)

e. Discomfort in area not being treated 0

f. Other 1(4.2)

Question 3: Only patients who answered b, c or d for question 2.

Questions 4-7: 6 patients did not answer.

Question 6 was consistent with comparing the pain scores of the probe and the periodontal endoscope.

level of anxiety or fear elicited by the sight of the
scope was more moderate. Overall, 75% of sub-
jects said the level of pain felt was less with the
periodontal endoscope than the probe, and 16.7%
thought the two felt very similar. Only 2 respon-
dents (8.3%) thought there was more pain expe-
rienced with the use of the scope versus the probe
(Table II).
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Mean VAS scores for both the probe and the en-
doscope were compared with the subjects’ level of
anxiety as assessed from the pre-treatment ques-
tionnaire. A total of 26.7% of subjects responded
that they were afraid of going to the dentist (Table
III). With the exception of the compared VAS score
for the probe and item #2 from the questionnaire
(“If you had to go to the dentist tomorrow for a
check-up how would you feel about it?”), all other
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Table III: Pre-Treatment Questionnaire (n=30)

Question | Responses n (%)
a. I would look forward to it as a reasonably enjoyable experience. 9 (30.0)
b. I wouldn’t care one way or the other. 13 (43.3)
1 c. I would be a little uneasy about it. 4 (13.3)
d. I would be afraid that it would be unpleasant and painful. 4 (13.3)
e. I would be very frightened of what the dentist would do. 0
a. Relaxed. 17 (56.7)
b. A little uneasy. 6 (20.0)
3 c. Tense. 4 (13.3)
d. Anxious. 2 (6.7)
e. So anxious that I sometimes break out in a sweat or almost feel physically sick. 1(3.3)
a. Relaxed. 13 (44.8)
b. A little uneasy. 8 (27.6)
4t c. Tense. 5(17.2)
d. Anxious. 1(3.5)
e. So anxious that I sometimes break out in a sweat or almost feel physically sick. 2 (6.9)
a. Relaxed. 15 (50.0)
b. A little uneasy. 11 (36.7)
5 c. Tense. 2 (6.7)
d. Anxious. 0
e. So anxious that I sometimes break out in a sweat or almost feel physically sick. 2 (6.7)

11 person did not answer

mean VAS scores were higher for subjects who in-
dicated some level of fear and/or anxiety (Table
IV). The differences in VAS scores between the
fear/anxiety and no fear/anxiety groups, however,
were not found to be statistically significant.

Discussion

Periodontal endoscopy is an emerging technology
in dental practice. There has been no previous re-
search published examining the levels of perceived
pain with the use of a periodontal endoscope. The
results of this study may help expand the knowl-
edge and use of this instrument in the fields of den-
tistry and dental hygiene.

Based on the findings from the current study,
subjects did not find the periodontal endoscope to
elicit significant anxiety or pain. Early users of the
periodontal endoscope advocate the use of local
anesthetics to ensure patient comfort.8 However,
since the amount of discomfort expressed by the
current study subjects was low, it may be possible
for clinicians to use the periodontal endoscope for
subgingival visualization without the use of local an-
esthetics. As revealed by the literature review, stud-
ies have shown many subjects find an injection of
local anesthetic to be a stressful and painful experi-
ence.3*>1-> Therefore, the ability to use the endo-
scope throughout the mouth without the use of local
anesthetics is of great advantage to the clinician.
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Previous studies examining pain experience found
that levels of perceived pain decreased as age in-
creased, and that women expressed more perceived
pain than men.33424¢ The current study, however,
showed no significant difference in reported pain ex-
perience between ages or sexes. This supports sev-
eral other previous studies, which showed no differ-
ence in pain experience among such groups.!2:36:42:43
It appears that past findings are conflicted on the is-
sue of age and gender playing a role in pain percep-
tion. More definitive statistics need to be obtained
in the future in order to determine if either of these
items are of significant impact on pain perception.

It has also been previously suggested that a sub-
ject's emotional status due to stress, fear or anxiety
can have an impact on the level or intensity of pain
perceived.! The current study based a portion of
the subject questionnaire on findings from a study
conducted by Karadottir et al, which found specific
questions from Corah’s Dental Anxiety Scale and the
Dental Fear Survey to be effective predictors for in-
creased pain perception.3® The current study found
that all individuals that expressed some level of fear
and/or anxiety did, in fact, report higher levels of
perceived pain than those with no fear or anxiety.
Although the current findings supported the concept
of predictors of pain experience, the findings were
not, however, deemed statistically significant. The
ability to identify those individuals who may express
a higher pain experience would be an important tool
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Table IV: Comparing Mean (SD) Pain VAS between Levels of Anxiety

Question Variable No Fear/Relaxed [Re- Some Fear/Anxiety p-valuet
sponses] [Responses]
[No: n=22] [Yes: n=8]
1 Probe 57.5 (46.0) 67.9 (30.1) 0.5584
Endoscope 30.0 (26.8) 41.3 (33.6) 0.3480
Difference+ -27.5 (35.6) -26.6 (21.1) 0.9486
[a, b: n=22] [c,d,e: n=8]
> Probe 60.2 (46.8) 60.3 (27.8) 0.9990
Endoscope 33.8 (28.7) 30.6 (30.4) 0.7923
Difference* -26.4 (35.6) -29.6 (20.9) 0.8125
[a: n=17] [b,c,d,e: n=13]
3 Probe 49.1 (46.3) 74.8 (32.0) 0.0972
Endoscope 27.9 (22.5) 39.5 (35.0) 0.2790
Difference+ -21.1 (31.5) -35.3 (32.0) 0.2352
[a: n=13] [b,c,d,e: n=16]
4 Probe 42.7 (46.3) 70.4 (32.4) 0.0694
Endoscope 20.1 (22.3) 44.1 (30.1) 0.0242
Difference+ -22.6 (34.7) -26.3 (24.8) 0.7407
[a: n=15] [b,c,d,e: n=15]
5 Probe 47.3 (50.6) 73.1 (27.6) 0.0939
Endoscope 24.1 (21.0) 41.9 (33.0) 0.0886
Difference* -23.3 (37.9) -31.3 (25.5) 0.5032

Questions are from the pre-treatment questionnaire. For question 2, a and b responses were combined for the ‘No

Fear/Relaxed column’.

TFrom t-test; #Periodontal endoscope VAS minus Probe VAS
*Though only periodontal scope and question 4 was statistically significant (p <0.05). If it were adjusted for multiple

comparisons (tests) it would become non-significant.

for clinicians; this is an issue that future research
could expand upon in an effort to improve treat-
ment experience for both subject and clinician.

Limitations

This was a pilot study with a relatively small
sample of the population (n=30). It is a preliminary
step in expanding the knowledge base of how peri-
odontal endoscopes could be more widely utilized in
periodontal and general dental practice. However,
further research with larger populations should be
performed in the future to determine patient ac-
ceptance and pain experience of this tool among a
greater variety of individuals.

Achieving an accurate measurement of anxiety
is extremely difficult, and therefore may also skew
research outcomes. Since pain and anxiety are
subjective, it is difficult to measure in quantitative
terms. A subject may express anxiety to one aspect
of treatment, but not to another - it is not neces-
sarily a consistent level. With that in mind, although
the periodontal endoscope did not elicit significant
pain or anxiety during subgingival visualization, if
calculus is detected and scaling and root planing
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is recommended, the use of local anesthetics may
be necessary, therefore, eliciting different levels of
anxiety.

An additional limitation is that this study com-
pared the pain perception felt with simple visualiza-
tion with the periodontal endoscope to that of peri-
odontal probing. These both have similar methods
of subgingival “instrumentation,” however, they are
not performing the same task. Also, pain measure-
ments were taken for full mouth periodontal prob-
ing, but the pain measurements for the periodontal
endoscope were obtained after use in only 2 quad-
rants, not the entire mouth.

Due to the nature of the study, there was no way
to blind the subjects or the examiners. There is no
placebo for the periodontal endoscope, so both sub-
jects and examiners knew if it was used or not. Lack
of blinding could potentially cause bias among ex-
aminers.

Conclusion

The subjects of this study expressed the level
of perceived pain or discomfort with the periodon-
tal endoscope was significantly less than that ex-
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perienced during periodontal probing. Therefore,
administration of a local anesthetic was not nec-
essary for subgingival visualization of the pocket
environment during this study.
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