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Research of sedation for dentistry

— Part 3. Method of additional injection for Midazolam
intravenous sedation during operation —

Hanako OHKE, Masaru KUDO, Motoyasu KATO, Takurou KAWAI,
Yuki SATO, Kazuhito KATAGIRI, Masahiro KOKUBU and Noboru SHINYA

Department of Dental Anesthesiology, School of Dentistry,
Health Sciences University of Hokkaido

(Chief : Noboru SHINYA)

Abstract

We have actively used intravenous sedation with monitored conscious sedation care for cases
of dental and minor oral surgical procedures under local anesthesia. Additional administra-
tion (time of injection and volume) of midazolam by intravenous injection was made to maintain
optimum sedation during surgery, from the post-investigative stage of clinical cases to achieve
satisfactory sedation during operation.

Subjects for the statistical study provided dental treatment or surgery consent to the
application of midazolam intravenous sedation, and 24 cases of ASA ps class I or II patients
are included. Midazolam in intravenous injection by titration at the first injection established

a standard of 0.075 mg/kg. Intravenous injection was established at 0.015 mg/kg/min.
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As a result, 0.072 = 0.015 (mean = SD) mg/kg midazolam was needed to ensure conscious
and optimum sedation by a first i'njection. However, additional midazolam was injected before
and after the local anesthesia injection (first additional administration 56%, second additional
administration 46%). The main reasons for additional midazolam administration were,
increase in state anxiety assessment, stressors in the operation, movement, and speaking
clearly. |

It is necessary to provide the first additional administration of 0.022 *+ 0.009 mg/kg
The second additional administration
was 0.035 + 0.015 mg/kg, 50.0 £ 9.7 minutes after the first injection.

of first attempt establishment lasted 33.8 £ 22.8 minutes.

midazolam, 29.3 + 6.1 minutes after the first injection.
Operations for 6 cases
The 11 cases which needed a first
additional administration had operation times of 46.4 = 22.2 minutes, and 7 cases which needed
a second additional administration had operation times of 63.3 £+ 15.7 minutes.

The results showed that the additional injection of one third of the first intravenous injection
resulted in an extension of sedation for 50 minutes during operation. Taking account of time
for sterilization and for the local anesthesia to take effect midazolam appears suitable for

about 30 minute operation times.

Key words : Intravenous sedation, Midazolam, Additional administration, Face anxiety scale

(FAS), Dentistry.

I. #%

Bz 3ERIER B W T, BEIMEECHERR
% EOREBEREBE R OERE, AEEE, =
NEH, BRHEZ L CHBHEERMIE R £ D
Br BHECHLT, T8 —EHTESR
b HIREBDOFEMEFRE (conscious sedation) %
EhaL, sRRHERZ ToCiT 2 2R 2L
TWw3Y, ZDXHE, BEREEEXFET 2 8%
DEFEMET 5 LT, ETOEEI, P
ZEILWRMLE « FINHBTRETH 5. RATHE:
R E, i « B F OTRE & B & 1]
L, BALREMT 22T, MF - REER L
DINA IV A Y DRELEERMZ 52 &0
AIRETH 52, ITETIREROEHE K
AT MERCB IS 7 4 7 AF v —HA
Fli 72 £ O fRFTRREBEESNC N L, KEskx
HITLTW3, ZO%HE, KIBAHEMELD

i

HEE 2 BERIR DG & N % SR SRR & iR
R BRRHEIR THIG L Tw 59, Z ORIRIY
BRIV YT P VBREAROER L E
HIRNANERCVBRE T 5 2 2T, EHERRRE
282 25EHAETH L, EFFEFKPERF T
DRFEDREED 5, NV U FEADY
TENL, TV TERAZLTEIYY T A
DIET, BRHGK ~BEERICHEIE SN TE
Je=O BRI T ENRA, FLTCTIN= ¥
28 LOERIR N SRR O BB R 1 38 1 % i
RhdeRE L, SE, 35V 7 ADHEKR
5z X 2 B IRNEFENE O REHER 12 8 1) 5 s
HERFD 72 OFEFEIR G /HkERET LIz T
w9 5.

1. MBEHLUHE

1. &%
SFHRIZ19954FE12H 2> 5 19984E11H £ T 3 4

(172)



HIGASHI NIPPON DENTAL JOURNAL Vol. 19, No. 2, December, 2000 31

Table 1 Patient backgrounds Table2 Conscious Sedation Scores
Age - 30.0 + 12.0 (mean + SD) Sedative action o : Moving actively
o T - 1 : Moving
Sex (male / female) : 9/ 15 persons 2 : Moves little, Keeps calm
ASA Class (1/ 11) : 21 /3 persons 3+ Quiet
. . - . Effecton Sleep 0 : Awake
Title of operation : Tooth extraction 20 cases 1+ Tends to close eyes
Cyst Removal 2 cases 2 : Eyes closed
Tumor Removal 1 cases 3 : Falls into deep sleep
Others 4 cases State anxiety by Face anxiety scale (FAS)

(repeated case )
Proposed Op.time : 48.2+22.7 (mean+SD) (min)
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(mg/kg) (ml)
0.1, 0 38
a A A &b s 4 A 2=
£ S A A AAAA A & 2 é\ A (1) g
% 0.075- . ' <3
Q g " <—A First Midazolam injection B Local anesthesia §
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Time after first injection
Fig.1 Time of injection and volume of midazolam and local anesthetics

[ : First midazolam injection (n=24), @ : First additional midazolam injection (n=18),
O : Second additional midazolam injection (n=7), A : Additional injection of local anesthetics
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Fig.2 Changes of blood pressure and heart rate,

from pre. operation to two hours after leav-

ing Op. room.
Data are mean, SD (n=24, 24, 24, 24, 18, 18, 24, 24).

*:p<0.05, **:p<0.01 compared with the Entrance.

Data were analyzed by Willcoxon signed rank test.
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Tabled3 Dose and timing of midazolam in intra-
venous injection

Additional midazolam injections for cases of dental
and minor oral surgical procedures under local anes-

thesia. Data are mean = SD.

Midazolam Injection Time Op.Time Case

(mg/kg) (min.) (min.) No
First injection  0.072 33.8+228 24
+ 0.015
First 0.022 29.3*+ 6.1 46.4+222 18
add. injection =+ 0.009
Second 0.035 50.0£9.7 633+157 7

add. injection =+ 0.015

2. Bh5E - B

1 [E H o8 5 38 ui 55ta 0 529.3+
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fTL7:. 2 [EIHOEMRE TiRPIER5HE
550.0+£9.743#12 7 /18FEH T0.035+£0.015
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3. NERE L EMRS

JLERFE & B S5 & DBk % Table 3 12/
L7:. 1EBOEMNES1329.316.19%ThH
D, BIEEELEL Lol 6 FEROIE
BERI233.8422.8 CTH o7z, 2 BIEHDBEIME
51350.0+£9.75%TH Y, 1 RIE DEINRE D
HTHE 2T U 1UER O ALERFT 1346 .4
22.253THolz. 2EOEMNMEREELEE LT
7 E B O K FMBFRTI1363.3£15.70 £ o
Tz, 7B, 2FEFIOEIFMIFHRIZ48.24£22.7
5y, 2V T AREEEI1Z0.09910.028mg ke
Thotz, JRFIMREEES OEMIFH & & %Fig.
1D EFHCBIZTERRLI: (Fig. 1 DB),

4, BREE (L - OHAK) OXEH

Fig. 2 i i3M7ET2» S M8 X TOME « Lk
D& ZFoR LT, EREEER ONHEIME B
L ORRMIME I AERICHEB L TET L
%, REEEEmML 7 (Fig. 2). %72, Bk
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A.l. Second

Increase of
state anxiety

Surgical & pain
stressor

Clearly speak

Moving

Increase of
Blood pressure
Heart rate

Open eyes

0 2 4 6 8 10 12 14 (Cases)
Fig.3 Reason of additional midazolam injection

LAI: With local anesthetics injection
A.1: Additional injection. Cases were repeated.
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