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Abstract

When the maintenance of quiet was insufficient in the intravenous sedation with the flunitr-
azepam, an additional injection was necessary. Then, we made the reason for an additional
injection standard and examined an additional medication method of the flunitrazepam.
Subjects for the statistical study of the patients had dental treatment or operation consent to
application flunitrazepam intravenous sedation, 28 cases of ASA class I or II patients.
Flunitrazepam in intravenous injection by titration method, at first injection set up a standard
0.015mg/kg. More important, intravenous injection taking at least one minute for 1.0ml. As
a result, the case which enforced one an additional injection was seen by 16 cases (57.1%) and
cases which enforced the second additional injection were 10 cases (35.7%). The first time
dosage was 0.016 mg/kg and 0.006 mg/kg was necessary for time and the amount of reaching

two an additional injection respectively 0.0055 mg/kg and 59.5 minutes later from the first time
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beginning of dosage once 39.7 minutes later. Therefore, the necessity of an additional injection

was suggested for the dental treatment which exceeded 60 minutes in the intravenous sedation

with the flunitrazepam.

Key words : Flunitrazepam, Intravenous sedation, Additional injection.
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Table 1 Patient’s characteristics
Age 30.9 £ 14.1 (mean=* SD)
Sex (male/ female) 13/ 15
ASAClass (I/ II) 26 /2

Operation Tooth extraction 19cases
Removal cyst 6cases
The others 5cases

Operative time (min.) 68.4 + 20.3 (mean=* SD)
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Index to evaluation while conscious sedation

Sedation

wnN - O

Quiet

Effect on Sleep

0 : Awake
1 : Tendto close eyes
2

Moving actively
Moving
Move little, Keep calm

Eyes closed
3 : Fallinto deep sleep

State anX|ety by Face anxiety scale (FAS)

@@
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Table 3 Dose and time of flunitrazepam in intravenous injection

mg /kg Injection Time Op. Time Case
(min.) (min.)
First injection 0.016 48.3+ 24.6 28
+ 0.0083
Additional (First) 0.0055 39.7£23.8 65.0+36.5 16
injection + 0.0017
Additional (Second) 0.006 59.5+23.8 71.5134.6 10

injection + 0.0027

A method of flunitrazepam an additional injection for a case of dental and miner oral surgical procedures under
local anesthesia Date are mean +=SD A mean of total dosage was 151+0.49mg (0 025+0 007mg/kg).

- Increase of
state anxiety

| 10

- Surgical & pain
stressor

+ Speaking clearly

« Movement

+ Increase of

Blood pressure
Heart rate

- Open eyes

(1 A.lFurst
A.l Second

0 2 4

Fig. 1

6 8 10 7o Cases

The reasons for Additional injection of flunitrazepam

A 1: Additional Injection
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Fig. 2 Changes of blood pressure and heart rate from preoperation to two hours after operation. Data are

mean =SD (n=28)

1 B H oE# 5253 ¥0.005mg/ kg T, 65

DHEOEFREEL I ENTE T, &5, 2H
HoEIN#& 5 & 53¥3190.006mg/kg T, 71.553
MOEB®ED LN TE,

4. BME5EH (Fig.1)

Fig. LB S5H B SEMBEZR L, &
B, BIMESHEHTEROERICE2 0D
D, EFIVEEL T3,

1 | B & &% 5 fE 5 1% 284E B F165E 5
(57.1%) Thotz, TOHEHHBE LT, LEH
DOREDERDEHRDE L Aol THITHL,
2 B B o0& 5 i B X164 # F105E
(62.5%) THhotz., ZOHHELT, Hirr
5 FIREIC L 2 EFRLEL L A5 0.

5. EIREBENZTH (Fig.2)

Fig. LIz 3712 & i % TOLIaE - ME
KEfERRL T2, PEEIAME, $RREMES L
LiaEUE, EHESEFHERCET L, BhifkSHE

ZhTILEFELTw, RBRER 2 BETIE,
BIZMHIOREE 57, 2O 780, B
T SNBRT £ TOEBIV o T2,

% =

BRRHER IR T 13 R ME 72 £ B RHLERT2 &
RETLZDOHCEFEZ I LD, BRE, BEH,
ZL(aEmmE R bBMEREIERA I TY
HU-e0an - Kriz, FRANERRE I, BEOF
FHRYERERIC & 2 B B OB ERE 2 1k
L, ZEPOPHELEBZEDO 0, %I
DR ELEEER A EOLBEENEE 5 & F
HENE, 207 b ERMLE D O ZEFEEF
DR PR LFEZ 5, EREVITbhTWw3
TNV RN TENRABREDRY T EXE VRE
BlzBwl 1 o%RE7200 Tk, EHERAOR
G AN ZER A SN T2, AEF 453
REBEBF LN WEERD B,

SEIDOFER, YIEES S 8L, 0.016mg/kg
Thotz, Thid, —RCEBEECFERT 25

(27)



28 HEETCRE, fib BERNC 8 1) 2 K WSS Ik O TS5

BOH%E L TD0.015mg/kg £ ZIFRIE T
HoT ) F iz, gRIE, MER036045 % 8k
ZOBEW TN R T NADHEL T B Lk
NTWE ZhextL, Br OFR»S, 7
= M7 ENRLADHEFE G E0.016mg/kg TDHE
FRIERR I, IIALEIRFR48.34> TH > 72 (Table
3. ZOENPEUCEBRENSHEBATAS
L, 11EH - 2 AHoEN#SHEB X, Firfz
BB L vEmsEnTh (1660% 8 41 1 50%),
(10BIFR 9 1] £ 90%) L IBEL THmo7z, &
D&Y, WENE (EREN - R
) DEEERCEE LD EFEZ D, K
W2, BB OWTAS E, BIESE1T-
FREBI 23280 166 (57.1%) A Hit, & 512,
2 BIH OB G 2 b2 e UERNZ, 16615+
1081 (62.5%) TH-o7-, LLbXxbv, 13,
FHMRENKE W EBbLNLAES L OLE
Rl & 29 2 5 & I EER A HERF 37 4 72 01BN
BHGPBHEEEZTND,
ZCENMBRECHEIREICDODWTAS L,
A EE, 2.5mg (0.043mg/kg) TH Y, &
%5 U7z 16fEBI O #e & 1d, 1.51£0.49mg
(0.02540.07mg/kg) TH -7z (Table 3), 7
W= b 7 XS A EETE LR, R biRo M
MEREC, 1A 0 ~305> THBHISK 8 4,
552 FIX0. 5~ 4 WFfE CHIBEAAS Y 2 KEfH, 58 3
R 4 BRERET DA TS24 & wib i T
WA, F Iz, BEEREIT, 7= b T BN ARE
I BRICEEEREEEZ THwb ZeBEnt
ENTWDEZ &0 AR, 105 LA
WIEMAEDETL TS D EHET L, Fh
L0, SEIO/ER,S, BMEELTEZETDH
20, 1EOHRECE L, FFHEMEBELEY T
5L TwW3, ZO/DUES - O - 557
BWADEEBEZVihrol: b D EF 2 5 (data
not shown),

SERRGET U 7B SR D w T, ek
B S 2T 2728, <L DhOE—EE funT:,

BTy 1 a2 [AH OB H I AR EE,
A&y, FASZ L CIEERREIRE % H 1T /2. SRR
BEICBAL T3, HARKIC RFRRREE DR 3 ps 2
T2, (k8 - FASHS X OEBREIRE L, I AR
WX AEBICERL Twa, ZOMERIGHEOE
BUCIE A 7IRIZ 0 T, V7V E A L G5
BREOERSEONDL N/ A M) —FEEFHL
TEMH Lz, S, TREREEOZEIC b/ A b
V—EEFEAL, ZhicETusamngs
otz &b, TEREEOERE, » 7HICk
LHEETIT>TWS, NI LY, Fig. 2l
WHEHAINLE, #RaRBAME 2 U Comils, 54
RO A2 7HEC L 2 bDTHY, FRAIZH
ELTWEc0, AMaEDLE 22 T
v, IO EED, AER»OKTEE
THHE L E LIcfER & -7 (Fig.2).
LA, 7= b TN ADBENRE TR
SLIERBICOOWTHRRS, W{E, 71r=+7
ENAERIUANY Y7 XE VRIERITH S 3
F T NISEERC RV E S FEREINTW S,
FOHBELT, 3V ITLAE, VTESLR
TN = b 7R, MR EE A E L 2
o, HEEPSHES, FWERH S LB,
FONME, 5V T7LE, FOFIIBTIL=
FENRAE DL, FRRRE WS, JUE
RRFFEOSE, ZHRIGHAS TON S, L
»L, EHEFIOHAEERC LY, o RE
BEREIS A 54519720 ZF DTz 8, FREIERE T
52 EEFRBLTwA, 2L, S, #x
F7 V= b T ENLAEBRRIBERL, BINS T
2 TRIEMOMECHIETE, EELIF
e« fEERIG], HEEBEZA SN Mo, b
LZh s ORIWERDLE U SE o L o
BRI WD, NV IOT Y RIERN
TORMEDO IV N EEFICHEIRT 2 2
EINTE D,

S, HIRE L EEEE I U sERLE S O
B EBOBES G HERBEZ TIHT 57

(28)



HIGASHI NIPPON DENTAL JOURNAL Vol. 19, No. 1, June, 2000 29

B, INHIBEBLECBITEI V= F7ERAD
BN GEEWESL T 5 2 EDEEND, & 51T,
iER, EHiFREBOLEEE» 5 BT, 7
ZRTERAERLDETERY YT EE Y
T EARBIH| DR AEOMESI BN E L FE 2 T
W5,

#& e

TN= T ERAC & BEIRNEER I B W
T, MRS 80.016mg/kgTI1E48.35MH, & &
BN S £ D, 71,55 O FHTHFRIE St
IGTET. Z2hwz, FiEENKE , FFHE
YT DB LEIMESSNETHS Z L
PRI iz,

B, KEXOEEO—EE, F45E H AR
BB 2 (19974E 9 A14H, LK),
H25E H AR BRIME = (1997410H10H, &
fid) %L T, 526 HARBRKEY = (19984
108 8 H, Elff) B THELL.

X [

1. I By, KT, WEHER, fii: 357V 54
W& B EHIRNEFE OB S B3 2198, HiR
JFEE, 24(4), 694, 1996.

2. JNEETTEE, RMEIEF, FETRER, f @ 60 L8k
BHEEAD Y 7 ¥/ ABIRNERE O FE - Ehs
R 50198, HBmGEE, 25(4), 584, 1997,

3. Kim#ET, T B, MK, oy vy
YU RFBEMICL B IRAEFE OB RS &R
3 55, HEEREE, 26(4), 599, 1998,

4. &F FE, BEIEE, /ML =, M BIRPIER
#: & LT ®Midazolam Diazepam & O LU, H
BafkaE, 13(3), 410-419, 1985,

5. KIBET, LB B, WEHEME, b HIRFEREE
frAlz 81 % BT R ATRREL A O sh R B3 2 #F
9%, RHAHEE, 16(1), 35-40, 1997,

6. Masaru, K., Motoyasu, K., Masahiro K., et al.:
Evaluation of the relationship between a Face
Anxiety Scale and the State- trait anxiety inven-
tory, Higashi Nippon Dent. J., 14(1) : 57-62,
1995.

(29)

7. TEE B BEARR T — EmRHRE O AR
WHOWT, HHKF L hEw 7 A, 20, 1996.
8. Barash, P. C. and Kopriva, C. ]J.: The rate-pres-
sure product in clinical anesthesia, Awnesth.

Analg., 59 : 229-231, 1980.

9. Tk B, RFE—=, WEES, i b EER
KER IR BRI B 2 SRERIEE D& B
BB EREOICH —, R H AR, 13(1), 63-70,
1994,

10, By IE, T b5, SEILTESHE, fthioNvY
7Y RERNC & D HIRNEFREO g, AR
BeEE, 16(1), 65-70, 1997,

11, 8RR { RV VT EE VREYNC L SR
FEEREIC DWW T, HEEES, 16(2), 161-169, 1988,

12, KR, BIRFEHE], A0 &, ftl ¢ Flunitrazepam
W& BEIRAEBEDOIIE—28 1 Ik EESIRICK
R, HERKEE, 10(3) 1 269-277, 1982,

13, i EkE =, SRR, BINEE], ff | Flunitrazepam
& BHIRNEFMEOIIR— 238 EHERECD
WT—, HEEREE, 11(2) : 168-173, 1983,

14, BERECHE © /%E HAANI B 5 Flunitrazepam @
PRANENRE, EEIREEI, 9(3), 251-265, 1978,

15, fEfY 7, $RRBH, BEEF 5, fifl © Flunitrazepam
W& BEIRNERE O R 3 BRIRBRE
—, HgMEE, 11(3) : 351-358, 1983.

16. Dion, R. A., Bennett, N. R., Harrisonn, M. ], et
al.: 1. V. flunitrazepam and 1. V. diazepam in
conservative dentistry, Br. J. Anesth, 52, 517-526,
1980.

17. Kanto, J., Kloutz, U.: Intravenous Benzodiaze-
pins as Anaesthetic Agents, Pharmacokinetics
and Clinical Consequence, Acta Anesth. Scand,
26, 554-569, 1982,

18, 7eid—i#, Wb 7, fEH £, fb . Midazolam
DEFRFEFF AR — B — R —, BARZER, 14
(4), 573-591, 1983,

19. £F @ WEUREMERIC B0 5 EERE, R
47, S52-60, 1998.

20. #K M, BRILIEF], EHEEEM BRIk SEFNE
2B A HIERNC BT A RIS, HKH
%, 67, 827-841, 1993.

21, BEHFIE, ®AARH, BHE, i SiEo
OR7 AN T2V I o=« 7T I LEE
BARE > o O HEERF I ORET, BRRE:, 21(7),
1061-1064, 1997,



