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system, USA), a nasal cannula, the safety strap, the drug injection button

(lower right) was attached to patient.
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Fig. 2 Study pattern of patient controlled sedation with dexmedetomidine.
The uppermost graph is spectrogram calculated by using the 6 channels
of frontal lobe. Upper green line of middle chart is bispectral index score
(BIS), upper blue line is the pattern of heart rate during sedation and
Lower pink line is respiratory rate. The blue circle of middle chart means
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awakening and 10 is loss of responsiveness state during patient—
controlled sedation. The chart at the bottom is the calculated
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Select one of the numbers 1 through 6 to answer the questions below.

1 2 3 4 5 6
Not at all « » Very yes Can't
remember

| usually snore.
| felt the pain during the treatment.
| was able to respond to the dentist's verbal orders during treatment.
| was able to keep water in my mouth during treatment.
| was uncomfortable because water ran over my throat during treatment.
| had trouble breathing during treatment.
| felt good during treatment.
| feel good now.
| felt dizzy during treatment.
. | feel dizzy now.
. | felt to throw up during treatment
. | feel like throw up now.

P e . = 9
W N = @ N O R WN 2

. | felt low during treatment.

. | feel low now.

—
B

. | do not remember the course of treatment.

-
3]

. | satisfied the treatment under sedation.
. | want the same sedation next time again.

- -
~ &

Fig. 3 Survey on satisfaction of patient controlled sedation by subject

19

s A 2o ghw



1 2 3 4 5

Not at all <« » Veryyes

Did subject respond to verbal commands?

Did subject open mouth well?

Can the subject keep water in his mouth?

Did subject swallow the water without causing cough?
Did water cause cough?

Did subject feel pain?

Did subject show sudden movement?

Did you satisfy the dental scailing under sedation?
Did subject snore during dental scailing?

10. Did subject show obstructive sleep apnea pattern?

05 o

Select one of the numbers 1 through 5 to answer the questions below.

Fig. 4 Survey on satisfaction of patient controlled sedation by operator

, 8ol H|IWE  one-way ANOVA  tests
APt al, AFHA S 2= Bonferroni Post—hocs Aottt AEXAE
Pearson’s Chi—squared test®} Fisher’s exact testE AlgstAtt. Folo4s

0.05 2 3}grt.
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(ASA classification) 1 &9 sids}sict.

Al dlole Ao folg wa

S|

Dexmedetomidine®] Fof 34 1 3g T4z, F Foig, mda
wRAT & FoFE A Hdth Fol Slg= 18FFo] fodH
ok, AL FHEETE FT Zolg HolA| gt & FoH
dexmedetomidine®] &2  AEFFto] o] Ay, A8
ST Ft zolg Holx ottt #3dx BREAY 5 Fo¥k
A-gFo]l sl Aoy, 18HAY FHEFTES ottt Aolg

HolAl= etth(Table 3.).

21



Table 2. Demographic data and group comparison.

Group 1 Group 2 Group 3 Total p value
(Low dose & short lock-out) (High dose & long lock-out)  (Middle dose & lock-out) (n=30)

Gender (M:F) 7:3 8:2 7:3 22:8 0.86

Age (year) 24.7 (3.3) 28.6 (9.5) 28.2 (9.8) 27.2 (8.0) 0.72

Height (cm) 171.7 (9.0) 170.0 (10.4) 171.4 (9.5) 171.0 (9.3) 0.91

Body weight (kg) 63.3 (21.8) 72.8 (17.0) 72.6 (13.2) 69.5 (17.6) 0.40

Body Mass Index (kg/m?) 21.4 (6.8) 25.1 (5.0) 24.5 (2.9) 23.7 (5.2) 0.24
The values are expressed as the mean(standard deviation). M=male; F=female.
22



Table 3 Comparison between groups of total number of bolus, infusion doses and time.

Group 1 Group 2 Group 3 Total value
(Low dose & short lock-out) (High dose & long lock-out)  (Middle dose & lock-out) (n=30) p
Number of doses 19.6 (3.1) 7.7 (2.8)* 16.7 (4.9) 14.7 (6.3) p < 0.05
Dosage per bolus(g) 3.5(0.7) 13.8 (3.7)* 7.9 (2.7) 8.4 (5.1) p < 0.05
Total infusion doses(g) 67.9 (18.3)* 100.3 (20.4) 123.4 (30.5) 97.9 (32.5) p < 0.05
Total Infusion doses .
per body weight(g/kg) 1.0 (0.2) 1.4 (0.3) 1.7 (0.4) 1.5(0.9) p < 0.05
Total time of stage 1 (minute) 53.2 (14.0) 46.4 (13.3) 54.4 (12.9) 51.3(12.9) 0.91
Total time of stage 2 (minute) 43.4 (14.8) 53.3(17.2) 61.0 (24.3) 52.6 (20.0) 0.32

The values are expressed as the mean(standard deviation). An asterisk mark(*) indicates a group that is statistically significantly different from the other two groups.
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Table 4 . Response to the dexmedetomidine without procedure(Stage 1).

Group 1 Group 2 Group 3 Total
(Low dose & short lock-out) (High dose & long lock-out) (Middle dose & lock-out) p value
n=10 n=10 n=10 n=30
Number of doses "
until falling asleep 8 (2.2) 2.8(1.1) 6.5 (4.1) 5.8 (3.5) p < 0.05
Infusion doses until falling . .
27.1 (7.8) 36.0 (8.1) 47.4 (26.6) 36.8(18.2) p<0.05
asleep (ug)
Infusion doses per body weight 0.6 (0.8) 0.5(0.2) 0.7 (0.4) 0.6 (0.5) 0.82
until falling asleep (ug/kg)
Time taken to fall
'me taken fo 568.2 (160.8) 417.7 (232.6) 481.0 (228.8) 489.0 (228.8)  0.35
asleep (seconds)
Total sleep time (seconds) 446.4 (451.9) 454.7 (389.2) 539.1 (743.5) 480.1 (532.7) 0.92

The values are expressed as the mean (standard deviation). An asterisk mark(*) indicates a group thatis statistically significantly different from the other
two groups.
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Table 5 . Response to the dexmedetomidine with dental scaling(Stage 2).

Group 1 Group 2 Group 3 Total
(Low dose & short lock-out) (High dose & long lock-out) (Middle dose & lock-out) p value
n=10 n=9 n=10 n=29
Number of doses "
during dental scailing 6.9 (1.2) 3.1(0.3) 7.1 (1.9) 5.8 (2.2) p <0.05
Infusion doses per body weight
during dental scailing (yg/k) 0.6 (0.4) 0.6 (0.1) 0.8 (0.8) 0.6 (0.3) 0.29
Duration of dental scailing
476.9 (79.0) 527.8 (79.6) 500.3 (107.1) 500.8 (89.1) 0.48
(second)
Sleep time during
dental scailing (second) 57 109 57.5 (74.3) 70.3 (50.1) 0.86
Recowery time after 36.0 (14.0) 35.9 (21.1) 50.2 (18.7) 42.0 (18.6)  0.44

dental scailing (minute)

The values are expressed as the mean (standard deviation). An asterisk mark(*) indicates a group that is statistically significantly different from the other
two groups.
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Table 6. Comparison of effect—site concentration during patient—-controlled sedation.

Group 1

Group 2

Group 3

(Low dose & short lock-out)  (High dose & long lock-out)  (Middle dose & lock-out) Total p value

N 10 10 10 30

Ce(ng/ml) when start of infusion 0 0 0 0
Stage 1 Ce(ng/ml) when fall asleep 0.94 (1.15) 0.86 (0.30) 1.00 (0.47) 0.93(0.74)  0.90
i‘t’:ﬁ;’;; Ce(ng/ml) when end of sleep 0.85 (1.18) 0.71 (0.36) 0.76 (0.21) 0.78(0.70)  0.91
peak Ce(ng/ml) at awake state 0.93 (1.14) 0.85 (0.31) 0.99 (0.45) 0.92(070)  0.92
peak Ce(ng/ml) at sleep state 0.95 (1.16) 0.87 (0.29) 1.03 (0.48) 0.95(072)  0.89

o 10 9 10 29
Ce(ng/ml) when start of awake 0.59 (0.78) 0.58 (0.37) 0.60 (0.41) 059 (0.53)  0.98
Stage 2 Ce(ng/ml) when fall asleep 117 (1.23) 1.39 (0.27) 1.50 (0.29) 135(0.73)  0.61
sc(:’”'it:g) Ce(ng/ml) when end of sleep 0.95 (1.26) 1.03 (0.43) 0.98 (0.43) 0.99(0.78)  0.97
peak Ce(ng/ml) at awake state 1.24 (1.21) 1.40 (0.28) 1.54 (0.31) 139(0.72)  0.66
peak Ce(ng/ml) at sleep state 1.17 (1.23) 1.41 (0.26) 1.51 (0.29) 1.37 (0.73) 0.58

The values are expressed as the mean (standard deviation). Ce = effect-site concentration.
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Table 7.

Comparison of heart rate during patient—controlled sedation

Group 1 Group 2 Group 3 Total value
(Low dose & short lock-out) (High dose & long lock-out)  (Middle dose & lock-out) p
n=10 n=10 n=10 n=30
Before
infusion average HR before infusion 67.3 (7.9) 71.1 (10.0) 73.1 (11.8) 70.5 (10.0) 0.43
n=10 n=10 n=10 n=30
Stage 1
(without average HR before sleep start 63.2 (8.4) 65.2 (7.0) 65.7 (9.6) 56.5 (23.7) 0.24
scailing)
average HR during sleep 58.4(10.2) 62.6 (5.6) 62.9 (9.6) 61.3 (8.7) 0.57
n=10 n=9 n=10 n=29
Stage 2
(scailing) average HR before sleep start 53.9 (10.9) 57.7 (6.4) 57.7 (11.5) 56.4 (9.8) 0.86
scailing
average HR during sleep 78.0 (8.8) 84.1 (8.9) 91.3 (9.6) 84.5 (10.4) 0.82
The values are expressed as the mean(standard deviation). HR = heart rate.
33
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Table 8. Comparison of mean blood pressure during patient—controlled sedation

Group 1 Group 2 Group 3 Total value
(Low dose & short lock-out)  (High dose & long lock-out)  (Middle dose & lock-out) P
n=10 n=10 n=10 n=30
Before
infusion
average of mBP (mmHg) 91.6 (8.5) 93.7 (8.5) 90.3 (10.0) 91.7 (8.8) 0.69
n=10 n=10 n=10 n=30
Stage 1
(without average of mBP before sleep start (mmHg) 90.9 (9.0) 96.3 (9.2) 93.1 (9.0) 93.4 (9.0) 0.82
scailing)
awverage of mBP during sleep (mmHg) 85.0 (9.1) 86.0 (8.7) 93.0 (10.5) 88.0 (9.8) 0.72
n=10 n=9 n=10 n=29
(Stagl? 2) average of mBP before sleep start (mmHg) 80.9 (9.4) 91.9 (11.5) 87.4 (8.2) 86.3 (10.6) 0.82
scailing
average of mBP during sleep (mmHg) 78.0 (8.8) 84.1 (8.9) 91.3 (9.6) 84.5 (10.4) 0.51

The values are expressed as the mean(standard deviation). mBP = mean blood pressure.
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Table 9. Comparison of bispectral index score during patient—controlled sedation

Group 1 Group 2 Group 3 Total
(Low dose & short lock-out) (High dose & long lock-out)  (Middle dose & lock-out) oa
p value
n=9 n=10 n=8 n=27
BIS before infusion 85.5 (13.2) 89.0 (9.7) 85.9 (18.2) 86.9 (13.3) 0.83
mean BIS before sleep start 85.5 (4.8) 88.9 (5.1) 87.0 (7.4) 87.2 (5.8) 0.44
Stage 1
(without BIS when fall asleep 79.9 (6.7) 85.3 (2.9) 87.5 (7.5) 84.3 (6.5) < 0.05
scailing)
mean BIS during sleep 75.5 (7.3) 75.2 (6.6) 78.6 (7.6) 76.4 (7.1) 0.54
mean BIS before sleep start 80.4 (28.4) 88.5 (2.8) 71.1 (37.6) 80.0 (27.3) 0.44
Stag? 2 BIS when fall asleep 84.8 (6.5) 87.1 (4.9) 86.4 (5.3) 86.1 (5.4) 0.54
(scailing)
mean BIS during sleep 76.8 (6.7) 73.9 (12.4) 73.6 (7.4) 74.8 (9.2) 0.31

The values are expressed as the mean(standard deviation). The post-hoc of BIS when fall asleep at stage 1 was 1,2<2,3. BIS = bispcetral index score.
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Fig. 5 The result of survey on satisfaction of patient controlled sedation by subject
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Q10) | FEEL DIZZY NOW
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Flg 6 The result of survey on satlsfactlon of patlent controlled sedatlon by subject (continued)
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Q1) DID SUBJECT RESPOND TO
VERBAL COMMANDS?
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Fig. 7. The result of survey on satisfaction of patient controlled

sedation by operator
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Abstract

Effectiveness of patient—controlled sedation for
dental treatment using dexmedetomidine according
to bolus dose and lockout time

Seung—Hyun Rhee

Dental Anesthesiology Major
Department of Dentistry

The Graduate School

Seoul National University

1. Objectives
Adjust the bolus volume and lock—out time of patient controlled sedation
using dexmedetomidine to prove suitable for dental treatment by investigate

the vital signs, bispectal index and patient satisfaction.

2. Methods

After obtaining the approval of the Ethics Review Committee of Seoul
National University Dental Hospital (CRI19009), healthy adult volunteers

were recruited and randomly divided into three groups. Group 1 the low dose
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(0.05 ug/ kg) and short lock—out time (1 minute), group 2 long lock—out time
(3 minutes) in high doses (0.2 ug / kg), and group3 was a medium dose (0.1
ug / ml) in short lock—out time(1 minute). ECG, heart rate, oxygen saturation,
blood pressure, end—tidal carbon dioxide partial pressure, respiratory rate and
the bispectral index score (BIS) was measured, and recorded. The experiment
was conducted in two stages, the stage 1 performed patient—controlled
sedation without procedure. The subjects were required to press a button in
response to the drug verbal stimulation, and they reached sleep and awake 2—
3 times. In the stage 2, it was performed under patient—controlled sedation
accompanied with dental scaling. While performing dental scaling in the same
manner as in step 1, the subject was asked to press the button with a verbal
stimulation. In order to determine the timing of sleep, the loss of
responsiveness (LOR) was defined as when the subject did not press the
button more than six times in a row. Before and after the experiment, the
satisfaction level of dental scaling under patient—controlled sedation with

dexmedetomidine was investigated through a survey.

3. Results
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In this study, a total of 30 subjects (22 males and 8 females) participated in
the experiment, 10 for each group, and 29 subjects received dental scaling
except one who complained of dizziness when stage 1 was performed before
the dental scaling procedure.

In the stage 1, the high dose group had significantly fewer bolus were
injected (2.8 times) before fell asleep. There was no significant differences
between three groups for doses until LOR(36.8 ug), doses per subject’s
weight(0.6 ug/kg) and time taken to the LOR(489.0 seconds). In the stage 2,
there was no significant differences between three groups except the number
of drug injection. The average time of LOR during dental scailing was 70.25
seconds.

We compared effect site concentration at stage 1 LOR (0.93 ng/ml), stage
1 ROR(0.78 ng/ml), peak concentration before stage 1 LOR(0.92 ng/ml),
peak concentration after stage 1 LOR (0.95 ng/ml), start of stage 2 (0.59
ng/ml), stage 2 LOR (1.35 ng/ml), stage 2 ROR(0.99 ng/ml), peak
concentration before stage 2 LOR(1.39 ng/ml) and peak concentration after
stage 2 LOR (1.37 ng/ml). There was no significant difference between three
groups in effect site concentration at each point.

4, Conclusion
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Patient—controlled sedation using dexmedetomidine can perform rapid
onset of sedation effects, stable vital signs and smooth dental sedation with

less side effects.

Keywords : Patient—controlled sedation, Dexmedetomidine, Dental
treatment, Electroencephalogram, bispectral index
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