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Abstract

Inhalational Deep Sedation Using Sevoflurane in Pediatric Dental Patients

Won-Ho Lee, Chang-Joo Park, Young-Jae Kim*, Ki-Taeg Jang*, Sang-Hoon Lee*, Kwang-Suk Seo,
Hyun-Jeong Kim, and Kwang-Won Yum

Departments of Dental Anesthesiology, *Pediatric Dentistry, Seoul National University
College of Dentistry, Seoul, Korea

Background: Sevoflurane, a relatively new inhalational anesthetic, has non-pungent odor and is less
reluctant to pediatric patients. The purpose of this study is to examine the feasibility of sevoflurane
in inhalational sedation instead of the nitrous oxide for short and simple dental treatments in pediatric
patients.

Patients and Methods: Fifteen healthy children, whose dental treatment was abandoned due to their
little or no cooperation, were selected with their caregivers’ written permission. Deep sedation was
induced and maintained with oxygen and 1—35% sevoflufane via specially designed nasal mask. Blood
pressure, heart rate, oxygen saturation, and electrocardiogram were monitored at 3-min interval. A dental
anesthesiologist, who was independent of dental treatments, was wholly responsible for the sedation
procedure. Post-sedation complications and operator’s and caregiver’s acceptability of this type of inhala-
tional sedation were also investigated.

Results: The systolic and diastolic blood pressure, heart rate, and oxygen saturation was significantly
depressed during the deep sedation using sevoflurane (P < 0.05). No severe post-sedation complications
were found, however, bradycardia was reported in 3 patients. Almost all the operators and caregivers
answered that they would adapt this sedation procedure again if possible.

Conclusion: In this study, inhalational deep sedation using sevoflurane for dental treatments was found
to be very useful. Furthermore, the application of sevoflurane to conscious sedation for pediatric and
adult dental patients should be added. (JKDSA 2004; 4: 90~95)
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Table 1. Demographic Data of Patients and Patient Coo-
peration Score

Number of patients 15
Sex (male : female) 10:5
Age (y1) 120 + 82
Weight (kg) 366 + 214
ASA classification (I : IT) 13:2
Patient cooperation score (1 : 2) 10:5
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Table 2. Scoring System for Patient Cooperation Sur-
veyed Preoperatively

Score Description

1 No co-operation. Procedure abandoned

Minimal cooperation.
2 Continuous movement requiring continual phy-
sical restraint

Minimal cooperation.
3 Intermittent movement requiring intermittent re-
straint
Good cooperation with occasional movement
requiring no restraint

5  Full cooperation
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Table 3. Systolic and Diastolic Blood Pressures, Heart Rate, and Oxygen Saturation Measured by Pulse Oxymeter
before Sedation, during Sedation, and after Sedation

Measurements Comparisons
Systolic blood pressure (mmHg)
Before sedation 120.1 = 9.2 Before - During 202 + 6.3*
During sedation- 999 * 74 After - During 272 + 6.4*
After sedation 127.1 £ 6.7 After - Before 7.1 = 6.2%
Diastolic blood pressure (mmHg)
Before sedation 797 £ 95 Before - During 168 = B8.9*%
During sedation 629 + 64 After - During 208 = 7.1*
After sedation 83.7 = 9.1 After - Before 39 + 8.0
Hear rate (beats/min)
Before sedation 980 £ 142 Before - During 15.8 = 9.0*
During sedation 822 + 71 After - During 180 + 11.6*
After sedation 100.2 *+ 12.5 After - Before 22 + 127
Oxygen saturation (%)
Before sedation 98.5 = 1.1 Before - During 12 = 0.6*
During sedation 972 = 1.1 After - During 0.8 = 09*
After sedation 98.1 = 1.3 After - Before —-04 = 0.7

All values are expressed as mean = S.D. *P < 0.05.

Fig. 1. Nasal mask fitting during sevoflurane inhala-
tion sedation for dental treatment.
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Table 4. Post-sedation Complications Evaluated by the
Anesthesiologist

Table 5. Comparison of Characteristics of Inhational
Anesthetics

Number of patients Agent * Aoy TMAC%
Dizziness 0 Nitrous oxide 0.47 105
Delayed recovery (oversedation) 1 Enflurane 1.9 1.7
Nausea / vomiting 0 Isoflurane 1.4 1.2
Bradycardia (HR < 60) 3 Desflurane 0.42 6.0
Unpleasant odor 1 Sevoflurane 0.65 2.0
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om ARETAS Yool Y ARZE ¥ B
9 HEA G AUE ANY 2 e
T9e 2yt

E 9

ol QA A7 Lok} A5 pds)
3 g NHAXEE Aste] FUuF AT shiel Al

E5E o] 83 AR s 5d48E =
Asl7] flete] AfEct. 3 o]l MEE AA
Woz Q% #AF S wstel] it MY H
7t} gxtel BEAe] &5 it =AE W)
et

T JAelA Hol #EHI glv FUvHEIAIY
AR EFRE SZA% FUTAAZA Table 59 2
ol Y grls WlASE A% Foidoz we
ok GEe} 3)8g e 2uk ol ofAshA ol
Hlste] kA ASS UEHE AER AS5E 24w
¥ %5 (minimum alveolar concentration, MAC)E Ko}
2k 53ul o)A 7+ s}rH(Smith et al, 1995). 3k A
£ o} ol A2TTA wmeARE AT AY
ol M WAE AT Yok ol2R SASZ A
ol ARZFAE o &% FUYAAel he @
2e dA7Ee] JPem ofF uEEe 4FHY
ADES Bastsl YcHGanzberg et al, 1999; Hara-
guchi et al, 1995; Jurgens, 2003; Lahoud and Averley,
2002; Lahoud et al, 2001; Wang et al, 2002).

7Ze obastdL FYAAH A%s £74So)
AREZNEG ALY A4S ARBIDY B2 WL
502 Qstel A PR} AN 2 ol




94 X FAulN 22 ;A 4H A 23 2004

ARH, A%l WA FARA DAl =39
sdel Frhm ¥ & AT m4 B wAE
53 ulelste] obustdLNT WA AT AewA
Y TFA AAAEe 2Y F Yok 2EEE A
HEFAL o $7 FYNAUL WY A3 A
AT 294 P AN =B Hatel AA
Aeg7Isk Aol SR At AR Fustol
of Wehm & 4 givk.

B3] ol AFE W) AW BES o] A
Yoz Assigly) dl AAY A% A7 Fol vl
sl WY A9 3o 27 Yk, o9 Wk, o)
M5 19w ALERES 2T R4 YA Askd
RoE A7 23 SolshA £47) Wikl 9
AL A AW 7t Aun $o4 A S
QEd ol B9 %A BAT FA4He
24 Fez Feaguionstis] HEY Aoz
Az

Y AREFBL A1Tel ASHY P gt
ohust 4ot Bel ool AFHY YAE A%
gone TARE Bt AYAE M 4 AR T
F2 nhaag B9 FEel 98 A &2l
A FA ke w3 Uehd 4 gtk ) AAA=
st A FYAPEE AVE FS U 2§ B
ARG+ gyl Wl AREFHe| £ Qo
£ A% 4 gorl msl hoodr 13
ez Fiel Y 4 genz A
B4 38 B1BA L AL AAA 2iol

AR 2slele WA A% 28 TF wha
22 ¥ 4 ol AUHOZ WE Ao e
aF gk A2kxi gt A=Y [kl s XX 81
Adslofol stm g Ik vfi3 2 Y& 4 glo] wE
£ ARo] Brhsehth £ ol BAIA
Bl ZFRoH: F3Fo] HotA wl2e Aol
FE A5 Sk ofd ARelle AAXEE F
sl oA R ZE uf2AR Yold AAHFES
Z1A] slodo} ghrH(Ganzberg et al, 1999). L&y <At
% R3Ae FE DEEoIA BE ol A 24
a5 de AREFT Y AF ARt 45
o3 & 4 gich

AREFTE FYAAHA 28 F Adoke 7HE
AL AT 2719 4Tl w2d AREFAT

Pk

A\
o

oM AL E 27} AT FE] 0.10004 0367}
A AgeRE AT AREIAS FUYF T BB
¥ 945S oie BAFE o esl¥ ot
AL FYE Fu P el ARAE BA
ket shglch(Haraguchi et al, 1995). o] AT
b A ol ATOIAME & BAE Aslelae
RE #aFe] WAl thsely MuE ARAE %
&3 gsieh F7hE ol ATl i 4G o
A% FES T4 PR 1642 ol Aol
o] ABEFAL Zolo] ulsie] Aol JolA £
F eAs FEI Adde AT FYsit
(Kubota, 1992; Wallin et al, 1975).

AEHo R o JFARA = Fa 2 23
AgE HAsted RAv Al AEREFE o8y
F9 AARHE Axste] AEEFAY FYAAY
oSl A8 THsHoE Bhste] Btk 2@ ol
T ARG FAL uiel o] AT F2l
M3} ENEnE Holx 3% 7Hoz ghate] 4
REs} JNSFES Frlelolo ol WA 4AHH
SENERIEEEER RIET R PRI
& FAH2 AWk Aol Udoleh Frbgoz o
ARAYNS MRETAY 42 40N Uy
AYe Adshe 2ol WY Aoz Asdr

Fredman B, Nathanson MH, Smith I, Wang J, Klein K,
White PF: Sevoflurane for outpatient anesthesia: a
comparison with propofol. Anesth Analg. 1995; 81:
823-8.

Ganzberg S, Weaver J, Beck FM, McCaffrey G: Use of
sevoflurane inhalation sedation for outpatient third
molar surgery. Anesth Prog. 1999; 46: 21-9.

Haraguchi N, Furusawa H, Takezaki R, Oi K: Inhalation
sedation with sevoflurane: a comparative study with
nitrous oxide. J Oral Maxillofac Surg. 1995; 53: 24-7.

Jurgens S: Sevoflurane conscious sedation for MRI scann-
ing. Anaesthesia. 2003; 58: 296-7.

Katoh T, Suguro Y, Nakajima R, Kazama T, Ikeda K:
Blood concentrations of sevoflurane and isoflurane on
recovery from anaesthesia. Br J Anaesth. 1992; 69:
259-62.

Kubota Y: Comparative study of sevoflurane with other
inhalation agents. Anesth Prog. 1992; 39: 118-24.



SRE 5] 79 1 £obA 3} BAlolM AREFAE o83 F AU 95

Lahoud GY, Averley PA: Comparison of sevoflurane and
nitrous oxide mixture with nitrous oxide alone for
inhalation conscious sedation in children having dental
treatment: a randomised controlled trial. Anaesthesia.
2002; 57: 446-50.

Lahoud GY, Averley PA, Hanlon MR: Sevoflurane in-
halation conscious sedation for children having dental
treatment. Anaesthesia. 2001; 56: 476-80.

MacAfee KA 2nd. Nitrous oxide, Part I: Historical per-
spective and patient selection. Compendium. 1989; 10:
350-6.

Wallin RF, Regan BM, Napoli MD, Stern 1J. Sevoflurane:
a new inhalational anesthetic agent. Anesth Analg.
1975; 54: 758-66.

Wang CY, Chiu CL, Har KO, Chan C, Rahman ZA: A
comparative study of sevoflurane sedation with nitrous
oxide sedation for dental surgery. Int J Oral Maxil-
lofac Surg. 2002; 31: 506-10.

Smith I, Nathanson MH, White PF: The role of sevoflu-
rane in outpatient anesthesia. Anesth Analg. 1995; 81:
67-72.



