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Abstract

Effect of Submucosal Midazolam on Percutaneous Saturation Percentage of Oxygen (SpO.),
End-tidal Carbon Dioxide (EtCQO;) and Physiologic Response When Combined with Chloral
Hydrate, Hydroxyzine and Nitrous Oxide Sedation

Jihye Yu, Yunhee Kim, Sanghyuk Jung*, and Kwangwoo Baek

Department of Pediatric Dentistry, Ewha Womans University Graduate School of Clinical Dentistry,
*Department of Preventive Medicine, College of Medicine, Ewha Womans University, Seoul, Korea

Background: The aim of this study was to examine the difference of SpO;, PR, EtCO;, RR with
submucosal injection of midazolam to oral chloral hydrate and hydroxyzine for pediatric patients

Methods: Thirty two sedation cases were performed in this study. Patients were randomly classified
into one group taking oral CH (60 mg/kg), hydroxyzine (1 mg/kg) and submucosal injection of midazolam
(0.1 mg/kg) and the other group recieving oral CH (50 mg/kg), hydroxyzine (1 mg/kg) and submucosal
injection of midazolam (0.2 mg/kg). For evaluating the depth of sedation, data including saturation
percentage of oxygen (SpO-), pulse rate (PR), end-tidal carbon dioxide (EtCO,), respiratory rate (RR)
and the behavior scale were checked every 2 minutes and were collected for only 40 minutes from the
beginning of treatment and were analyzed using Two independent sample T-test .

Results: Analysis showed no significant difference in the mean SpO,, PR, EtCO,, RR during sedation
between two groups (P>0.05). The values of SpO,, PR, EtCO, and RR for both groups remained
within the normal values.

Conclusions: The results of this present study indicate that combination of oral CH, hydroxyzine,
nitrous oxide gas inhalation and submucosal injection of midazolam improved the sedation quality without
compromising safety. (JKDSA 2006; 6: 89~97)

Key Words: Conscious sedation, Submucosal midazolam, Chloral hydrate, Nitrous oxide
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AR AS A FEE BEsia, Aol HolA
E A3 A3} x5 g FHEE velhdta
Sheh(Locker et al, 1999). ©]9} Z+& Z4Lo oA X
2Eg|2~ Aoll(post traumatic stress disorder)®] Y&
22 XFH x5 o 3lg] aSE RolA} £y
% 9 oEg 3437 E TrkDe Bellis et al, 2005).
asl22 X3 X g5 d $AHA FPE Ay
7] A8 ARH-E nHlof g} AL o] &%
X xge 53l Y5 =-o| ofzlE Lo} A
oAl 1% = 2s)cl(Nathan, 1989; AAPD Guideline,
2005).

gutH oz 24w -& 948l 2 H(conscious seda-
tion) @t A ZA(deep sedation)2F EFsta H2
s}, 9} A8} 1A (conscious sedation) <FE<] =&
=9 94 AA delE, o4 FFol w
g} 7ZAul3k XA (minimal sedation)®} FE% 24 (mo-
derate sedation)2.2 & F Svh. Z& ZH(deep
sedation)y> 2]41s} Aol vl Hr} Z& FFog
AA =]l #ate] B wiAY BEH oz GAsE
AS7F AR5 g agjeg AA a3 e 4
g 2 A8 FFEH ] oeg & ek A4
w}3 (general anesthesia)y ¥ F2)4 A 24
gare] B3 A vlge] HEFez T2 9d3)
AAEE FFolth ol AHod o o4 #F
o] ¥ FEEHE AL otYrh g4 FFEL A
FAgedl Qleng AR A ZAolE {Xslr)
Al 22 ZAE HA s sHof SheHAAPD Guideline,
2005).

ol Aol kAL gl FE FH, &%
Fol ARE AFs] zmElsliopsitt. AA x5 4
AEHE FEE Aol ok, Fof A FZol
was 0% S50} welol o
o, 7lelHolx, ¥atgo] glolob Bk zope 21
A8 913l benzodiazepine, barbiturate, chloral hydrate,
opioid A2 Shgo] BE Fe WEoR AL
(Roelofse, 2000). 1] 4ol Xjz} &3] zAbo] o))
™ chloral hydrate, hydroxyzine, L2l nitrous oxide
T AL LokX T gAE Aol de]l ALE
= FEY =golckWilson et al, 1998).

Chloral hydrate (°]3} CH)T 1832'd Justin Liebig
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o sl &MF o] 7hd 2AFY ALEE
A F shitel}. egd Lold, SFAE, WAL
3, 2] FoflAl Liofe] Ak B X BE A ALs
3 IcH(Graham, 1988; Pediatrics, 1993). CHol|l 3}
PR A Edo] oA e B s ] (Nathan,
1987; D’Agostino and Terndrup, 2000), 4582 18%
oAlA 90% 2 thodsiA Basa glow, e AZE
< CHSY A2 &3 Hdo] glekxr ghch(Nathan,
1987). ©] °FEL AW EHSE A AdsIdes
ol, X|Fell A e Lolo] A AFAR Agstn gl
t}. o] °FE2 alcohol fEAO|H, ¢ ARE E3
wEA AEJAZ FrEn 2k AAalA oA
#AE A FsAH Hulel trichloroethanol(o] s}
TCE)e| ¥vh AF Fol F &3 e ¢ F2
HE 3084 40 Aolel vehtz, A& 717k
2417kl A 5AZbol k. R4 AHE- dHAMEER] TCE
Eelek. F9 Fol CHe $£E TCEE JUwA:
trichloroacetic acid (0|3} TCA)E w-=A] A=},
BTR 583 ¥, 207004 60 Foll TCEx #H 1
g4 FEol =2k TCEY €4 AA uzrle
8AIZFol 1, = WAl tHAMAFEQ] TCAS AlA whzt
71+ <F 4¥e°lk. TCA®F TCEx ¥ v} glucuronide
o} Aoz AALA)

Z5719 AEIA 75l wX = g vk
o W W oldbstebd Bl 3HF, Sl
< 3F7159 Hste 2w Yol w3ke}
Asleh. dxAQl ofe #HEE F3 AAA o
Aqog HAHLZ < Frtd W F43 A
9 A= ol ¥(relaxation), F7] H(lethargy), Z & (dro-
wsy), TH(sleep), 2J4 F4l(loss of consciousness)®}
24 Hl(coma) 2 F3Y ¥},

dofX|FtollA XA S el A&slz CHY dUut
el 8% 50-75 mg/kgoln, AAsElE A £
& A Fol 4uglo] 1000 mgolth vt E F2 A
Al dAAe} Egeg 548 HS I S cH
7% xubElofof dtoh(dobd AvdX)be), 1999). x|t
AEE AT A A Bz d BARAER 5L A
F5& T3 A% dA9 AR AFelrk cHY 75
mg/kg &l A Lot 3] 48%7F FEENGES H
9tk (Koenigsberg et al, 1985). 50 mg/kg® CH®} 50%
nitrous oxide EFAE Al 74%7F AZHQ) A #

£-% JehHchHoupt et al, 1989).
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HydroxyzineS H, 23 #&&
Alelck. 71#A &, BulE JA, FE WA,
olgk, sy, ;‘éﬂ‘l Hd T RS .

2 AZAY T3 AR AAAL FE&E o F7}
A A7t %_101" < 9t} CH7} hydroxyzine®}
A ZaE £%E BEPS o) 24 PR W
o] Ads] £9crh(Robibins, 1967). =3 71 4
A glo]l A Aele FUE ATE F SUck £&
F 15%o] Av=d &It Y= WIS 34
Zhell A 7A1ZYo) 4AIZHNIA] 6417k AHE AIE 7
Ak BF £33 1-2 mg/kge) ™ (McDonald, 2004),
GABA F&Aloll g3g mXA ¢kl 54
A7} glov ol ohHlsle] RAEE A glot
(Avalos-Arenas et al, 1998).

Midazolame 1976%d Fryer®t Walseroll 2l A=
o et FEE uFHdeg diAey, wE 4d
o g AL AE A7) difel A FER
g vk e A e Fo] A YA
22 3F AAZF LA ‘8%9—”1 2F A4 4
EA7} 2A3H Flumazenilo|2hs ZAgAE Foid)
A3} o]} (Kupietzky and Milton, 1993; Smith et
al, 1998). Midazolam< 3HE-9b A FHw, T4 o]
o AsA 1o gdel EAh Qlem, AT %E
2 ohiek A% Fo, A B4 2% 4 M
2 U 5o £ tlokgt AEE AE3cKKupietzky
and Milton, 1993) v W ol B doiHes
£ ¥% FEE ¥l whEy] ufFel A Fo
ol vj3s] AL ZA FF Axe ¥t W Ad
of wet #F¢E7] Al drlE A T wG
H2 89lo] & AL ALY  on, Fo A
v} Hutel Adzte g Asf A7t JFsis 7
$% Q) vH(Hartgraves and Primosch, 1994). Midazo-
el =& FAE BAe) F4 Axol 27 293
el Wze E57h B W wekh
GE FA F 15% ouel %&7} s a, 15-80
2 ot z4slck(Alfonzo-Echeverri et al, 1990). L
Huh FAel ik FE7L g Lol X HEE
Aty AR B% Az A 4 glon] A
AR ANE Aoz A4 4 ke Bl 9
b AF 5ol g AT A lAl 3, kAl

] kL, } ogx7] A weltt aE AT+ &
3 ABE B3 FTE A AEE A

)

N

4

P 1 R

rlo l-n

0

YEz, 0y Azkzt A4 AL A 5o el
ek, AHut sl Fol Wy 28 W Foio wiygs
o)ty AHut 3} Fo] A fE Aote|ut 3ot
o Aut el FARE A & Fovl % W
ol wld) gJdHom FAIF oz wiE Ao
geou gEgHozr ZHF W Foig vlsich
(Trapp et al, 1977).

20004 Griffin 1229 9] #kx}ol]l o3l midazolam
o uh 3} Fol oz AFHA Y 2HE B
28} 31 (Griffin, 2000), 20043 Myers < CH 7
T E2 nitrous oxide FYPol &3 AA X8 A
midazolam& A9 32 F7l Folate Wil 40
shmial, AelH oz & Aeld HolA gkowiA 3%
ioe EZisldoin BaskgckMyers et al, 2004).
2005 oldgde 58 18299 Lol AAH AdE
E% A3t CH, hydroxyzine, nitrous oxide® o8 \}
Zot A4 Al midazolamg o F7} Foidt A
AR &yl A=l FE Qo] FolEQCh
Rastekeld 5, 2005).

ol oI 2004 Myers Goll 93l 475 CH
50 mg/kg, midazolam 0.2 mgkg Z2f3 50%9] nit-
rous oxide Fol &g Z73 W ol hydroxyzine 1
mgkgE F7} $Folsle] CHol 9 FE Hh-3-& 3
2:8}8} 31, midazolamol] 93t WA H3} FLe] Fvy
HE ¢ 77 midazolam® =¥ W FA4 Al Ak
AL A S5kl ZAE 01 mgkes Folst
5 AR aHE Al cHOl &%FE 10 mykgE F

A7 o8 g F3e] Ak F3E, A F i
off gk vl FTE AlPste] XY AH g A&
A9 A S Dotz &)

(2

oo b

i"#cl

Tt o
L Q7 o4

2005 9¥RE] 11€974A], 20064 3EHE] 547}
2 o)gtoiztef et BFHA Lofx]Thell HUZ &
o} #x} £ X XFol &l £HHQ wkbeE o
e X7 X 8F 93l ZAFe] sk s A
2.2 sigich Boldk A4l WHe] gla, ulw wi
&3] A4 Al H7HASA) 155l ek, 7 6
Al olsl, AF 20 kg o]3g] FAE AWt 1
3 AR KE A 27) Hof ol g HE 3 It &
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Aol TgEE BAES Welgd RIAAE 2
Aol gt B4, A% NS N A4 A A2
B8 9 wAE, e Hedol il F¥e A

< & 5 FIHE wY

2005'd 9FRE 11974 HYEE gDl AE
A& #18 nitrous oxide 50%, hydroxyzine 1 mg/
kg, CH 60 mg/kg, midazolam 0.1 mg/kgs Foisl
2, 20061 3YRE 597t WH1EE gRed)enAl
¥ nitrous oxide 50%, hydroxyzine 1 mg/kg, CH 50
mg/kg, midazolam 0.2 mg/kgs Foi3}g vl

B AfdAE 1T ¥ 159225 163], 2F 16
Ho g HE] 1639 7“17@?]%%: Algste], F 317
9 At AA 3289 A K87 A=A 1
T AF 97 3469 £ 10302, AF AF 1519
+ 2.4 kgoli, 292 HF A 42,13 = 104709,
HF A% 1595 + 2.4 kgol A rh(Table 1).

2. A7 ¥
1) AA dWY: BE 4o} 3 X7 A 24
124188 FAAZHG. A g FY ok REdell o

d3tgls ul IO—E— T RN F HANNE F
o3 Azes Helstm, AA AHI st A

A XE 7be dFE sl ¥ AAF H
7}VE 93l pulse oxymeter (N-200, Nellcor Inc, USA)
£ o] &slo] A4 EILE(Sp0y)9t WHMr(pulse rate)
& ZAs A

OFE-& CH (Pocral® syrup)®} hydroxyzine (Ucerax
syup) S E3tste] B3aiel A FApollAl AT
A7t B3R & B8 AR S
Aol gl U8 FAVE ol &3 PF AA
Aol FELS A3 F SEAZ%

®

do v e

Table 1. General Characteristics between Group 1

and Group 2
Group 1 Group 2
Procedure 16 16
Age (months) 3419 £ 103 42.13 = 104
Weight (kg) 15.19 = 1595 1595 + 24
Gender (M/F) 11/5 10/6

mean * standard deviation

179] FAollAlE CH 60 mglkg, hydroxyzine 1 mg/
kgE BT HEAF1, 279 #AlAE CH 50 mg/
kg, hydroxyzine 1 mg/kgs 73 E-8A|Z )

% Fol ¥ oFEe Wikt hehd wrbA o)
Ao 5 T A, ARAE Sole B4

£ Papoose® boardell 3 AAME mABYL ol&
7]-?:- F HRE T UAe MAARE o] Y8
RE ShAellAl A=)t vl via3E o] 83
100% A& 7}2 5 Lming 387 FYAHt 12
9 & nitrous oxide?] EEE 10%4) ¥ 50%7A
F7HAFIL, AE Folle ulA wi=mE ol &3
0% AN W7 vheAE A FUBE
AR BT ol ABVL Beha LEFE FA
¢ % A=F B9k

X8 A& A 179 A olAl midazolam 0.1 mg/
keE A7 3} T3, 279 FAplAE
lam 02 mg/kgE At 3 Fojslgith. Midazolame]
et o Sol e Y ARskA he 3919
Mo Z 4ot WAA $Al EE oHAS bz
Ag AE YD F 5 o FANE ol Folo] A
b 3l FA3} ). Midazolame. 8 A% 4+ 9=
S A3l tiulsle] A3FAQ flumazenild& X E
Qo 4 MANFAS. 74 ¥ 3-52 Aol
#29 FHol gl 2EWAU XEE i A
1% ARG, ATANE AR AANE AR
AlFo g vk X gells & W ol FAulH
o} 270 Xo} ool HE F o3 FAjo] T
% AR £F WA AAA Aolt Agstel A
g7t Febsle Al 4 e B AXE Al
Astz ¢t wpra g oA ARFHEE FE
t}. Midazolamg Foldt Al7]|2HE 15%°] A=
o= AA=A ¢z Xz ZFYo| EvFFY A
X8 & FsbAY, midazolams T J‘]‘ F7F F
osle] IS AAAI R ABE U8
it o8t 22 HAfole B AT FH”B‘"’“H A 21 A
At

X8 FA 299 behavior scale, WHbE A4 T
3, 37 olAsteka E4, EEHTE RazApl
2okt 3 40 B A4 A AFei
847} AR Solek £ A2t B o)
A9 BE #HAL vt xitsle] Hrlsiglct

2) A Hrb: g A F 28 dE 715

midazo-
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Table 2. The Difference of SpO; between Group 1 and Group 2

Group 1 Group 2 P-value
P1 98.82 + 0.5 9895 + 0.8 0.67
P2 98.79 + 0.8 9891 + 0.8 0.67
P3 98.71 £ 0.9 98.69 = 1.0 0.60
P4 98.51 = 1.0 98.94 + 0.7 0.19
Total 98.70 = 0.8 98.92 + 0.8 0.46

mean * standard deviation

SpO;: satuation percentage of oxygen

P1: phase 1, P2: phase 2, P3: phase 3, P4: phase 4,
Total: from start to 40min

Table 3. The Difference of PR between Group 1 and Group 2

Group 1 Group 2 P-value
P1 98.79 + 0.8 9891 *+ 0.8 0.67
P2 98.71 + 0.9 98.89 + 1.0 0.60
P3 98.51 + 1.0 98.94 + 0.7 0.19
P4 98.70 £ 0.8 98.92 £ 0.8 0.46
Total 98.68 £ 0.8 9891 £ 0.8 0.42

mean * standard deviation

PR: pulse rate

P1: phase 1, P2: phase 2, P3: phase 3, P4: phase 4,
Total: from start to 40min

A EEe) wiubp 7P olAgletd Hok &
Hrlslack =19 glell A
T8 A&t £748 X8 AFes E3, A%
SE] 40E7AY FES Faldtk dE 5§ A
FEE ZEA RS AYE §3E E44A
23 AL Avt 3} midazolam® Fo] glolx ¥}
g7t e Axr AR A, T2 A

=

F<, behavior scale-Z

o

3!

i o

=

i<
Z 3271 o] midazolamg F7tE Foldt A$
g ARPogRE] 408 ol xzrt ga=
B B AgolA ALt
FHEZAog AwE IS gi¥ez xE A7

0% B AL THE, WG, T o)y
Helsto] £A 2

4 Bl 3F<" behavior scaleS
=
A=

320709 data, 279 AS$E & 1639 A gz
el 22 320009 danE AUk AL E3hE, o
"<, behavior scale® X & A7+ 108 2912 o}

ol 7z dAME 5L vlasla =g Ax H
GE Wimetgeh ST olustes Bel E4
© AA A g vasilch

BEE SAXE e £ EF AXE EZAsGe
w FAEA H42 SPSS (version 11.0.1, SPSS Inc,
USA) 5A] ZE2 19§ o]43le] Two samples inde-
pendent T-testE AAlsldct. PZro] 0.05 w|utel A
& FAYH g fozlcha Bk

A L
T 7 EE A% B YWEe Rolx 9
g F F Aol A% TikE el wbRE Wz 2
Aotk & 4089 HE A7 108 H9 o
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Table 4. The Differences of EtCO,, RR between Group 1 and Group 2

Group 1 Group 2 P-value
EtCO, 2946 + 838 2989 + 55 0.90
RR 2415 £ 22 2218 £ 34 0.16

mean * standard deviation
EtCO;: end-tidal carbon dioxide
RR: respiratory rate

Fol XS 1082 phase 1, th-2 108-S phase 2, L
o2 1052 phase 3, ubA2t 102-% phase 48+ T

S 7 HFHS vlzalEgkel wma Az
= HlZsRgie &

tHTable 2, 3).

Az AZ A midazolamd FoI3 A7)9F Ak
Eﬂ£ﬂ-ﬂ%¢-4ﬂﬂ APA)E Rolx| ¢kghet,
v} vlazg A4S wolgt 7)Y oliksteka
ot TEe] AEE 7Y g enE A4 H
T vlastglch. Fdel Fxte] Foll e
AX=A gol F/E ANz FANA K3l F
Ax 7L BARG A B QFA A
17 8%, 27 10422XE AgE ddd. 179
3719 olAtdtetA E<b 2946 + 88 mmHg, ¥
F4E 2415 £ 223 8o|3, 299 I ol4ks}
g4 Bok2 2989 + 55 mmHg, EFFE 22.18
+ 343)/80]9ich pPgle]l BF 005 ol4og £ F
Aolol] EAISIH o2 §odt ZolE HolA gt
(Table 4).

Behavior scale® Houpt Zte ol&3liedl, A&
108 &<t 179 A5l ¥ U2 HF e B
FovkP < 005), 2 folls F F Aoldl FA%
pol S HolR= gigivh AAA A HA A F
T 2T 80% ofdellA A3 X857t &l x|
A AYE 2o AL E3kE 9 AAE =27
7 YE kS Aol Folgt FAlE HolA kek

i &

ox
o

Zole] X3 ANaE gl Ao HeF

Algdsty] Qs A% g5 A
ozl DH'&} ;§§L°} oj#i7t g
SR ELEE
_9.|. 3L, A AR A
4l AL vlE] A3
A Al AE 22 F FHefjokditt o]
£ A& #H7t
£ Aol Pt Taseh ¥ aTs
g oFEe =23 ALRE AL A4
A3 W3E ot uzt sigich
2004'd Myers 5= CH 77 &-&, nitrous oxide
FYoll o AA XAHE Al midazolame et &
F71 Foisl= S LolslgickMyers et al, 2004).
AelFeoz & AolE HolA gfowlA A4 A}
© FU=EIYh olX ¥ midazolam®] A= 8 FolE
Aoz & od3ks Fx gomA AR ARE
gied 8% Wt auu ¥EE ER
of Agstes B¢ FEd 434 ger FF A
A A 37t FuiEo] =}7] el g wkA 7R
A4 9dde] dems Ao AR} FAVE 4
g3jch dA7E AL AR R dE
A7 el vt A= FAAG AL 23
AFEFE 4o 5 e AY 248 243
dl, o] 7= #H F2 oEo) ol 47

ofl ox Ao
ek

dg oy .
o
e
do
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?Elrl

_°_oE

ol 94
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<
fob 3 ot
ot rlo

9 e ESE Wk, W RS w2
BAE e w29 olasEs
A7) (capnography)= Z 7't o] Abslel 4 9]
AE 7hsstAl gkeh wuk Ak
F2 7158 AXLEZS BAE
LSS Aol e Tk
sl SuEE Atksl Foz 7
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ZF TEFE]Y SpOE 96—100%ei v}, =ub A4 E3}
55 Zsle AL Aotst AaddAE Asdte]
Wstell Agsla wlzA whsdds A7 Aok
A - o g wstste )9 43S It
e dE f840] WoiA) wWut A4 E3E FA
719l AL AFwht ks, Ao ® oxy-

meter A ZGYAol] st 70% ole] SpO,3hell Al
3% WY HAEAL veldcta #43kch(Severing-
haus et al, 1989; Webb et al, 1991; Ralston et al,
1992). A7) Foll E2ele 791 Wl A, H5A
&, nail vanisht} 1= —"‘—% e £%9 A, F9
o it wx BB 43 AE, $HY Bol oF
g dod & ek WA st W 4L T3
£ 7 Aolol= A ZAshH ol probed]
48 B9, A& 29 L AAAH Zolol wel
ced sA W s ERE 2R7E ¥E
A2 AEE FAGE O TH Woleh

2% o) Adteka B9F FARV)E FEETH )
= ol o vlAFHEQd A AAE, TFY
A Azkol shssheh A2 {FUABE A £
T JFoll AXAA ZHFEE FUNE ASH R
TR, A4 EFVE IUIT o|AdHE FE
2 pART 379 oldsuir FAZ A%
SdAY EUEe] TZE Ehdth oAbt
F3EA %2 o 2dZvl AAoE vehdr) o
Re B 48 A4 A% AR A7k 9ol
717F GoluAl 8w doldd. aPBR 37
T oolbsterLl ¥ol FAIIVE AEEFS HA
A A2 5 Aok

o)¥]l A& 2004'd Myers Sl 23 A+ CH
50 mg/kg, midazolam 0.2 mg/kg 2|3 50%<] nit-
rous oxide FYoll 2lgk A wldlel hydroxyzine 1
mekg® 27b Foltto] CHol g% FE W2E 2
A%stn, AA AHE Ao v Jd=EE @
T3 A=A} FAsE T FAEL mldazolam«]
Lekoll A8 0.1 mgkgoll 1A ZIAZ FAA]F)
71 918l CHE 10 mgkgE © F7HA1Y &8 & &
o) s EE, AAF Mol g vz AT
& Astel A4 57 9 XE A9 ¢kAAdE &
olH 51z} 3¢t

AFE A9 WA W o] glw, & A ol ge] T
& ulsh oA Ao} ol4g RE W &3 £4o|

el it A7 95

Fe3 AE Adeldel. FFAIT 20 kg oletE
Agrsta, vpols uk 2404 6AlE =4S A
Edslaledet. X EE 98 midazolame] F7 Fof
7t FaslkA gebn feksAY ddE AR AR
248 9 midazolams AFF gI}E}t F7p F
olg 735, zElm AT AR olF 40% ol el
2].‘3—_7} sz A % Aol A Aletict 7

408 E<k AFHoR A
Aatdel, wlebs] B

)
s ERE 9 ARFE AP

T F A4 4

04 Ao EE A%ol vekd ghselsict
AT A3 F T Aold A& ERE, W, &

A% olAstes B4, BFFE FUE AolE B

o 2 g8 =¥
At @ AA&Fo] FHHAYY F T 44 E
IEE BT 97% o422 HAF e uehisd
o A2 A §7 T 2F e THE 4x
F3teE 96-100%0lck F T Ao]d] A& EE
E AE AZ 108 @2 FEsled vl AL A
AA HF vz A BF §AF ZelE UEhiA
skstel. &2l AFel el 74 wizksiAl wheet

= Autre 179 A FHA 8s3E, A1 1543
B OEF 9868 + 0.83%)/Fo]x, 279 A HA 80
5, 23 181308, HF 989 + 083F)/HoR T

T Aole] {8t Xpelw kP > 0.05).

7% olAstetA Hot# L{FE WA nks=
of A A2 FYFE FH FHE IUE 4
g e AR A}%ﬂ&’iﬂ}. 37| ol Adslets B
°J-‘-’* Aa ZREE FHAME FA Fd] e

&2 7= #HdE A g AsEe
ﬂMl 2 97t givk g A7k 408 T F4H
e HEF vz Al 178 ] F ol dEka
Bele 2946 + 88 mmHg, 279 7-% 2989 *
55 mmHgZ 2)gt *pol& HolA| gkgtekp > 0.05).
wEl T4 vl Al 1S 2415 + 2238, 27
2218 + 343/ B0 {3 Xol|E Holx gk
thP > 005). FAE 37| olaslgst ot ©
T F AL 1Y olsle hel FAEIIE 3o
e Az oAs g ot 3aE Wi W
B Az FIEFE st 9ol FAe FYUHAS E9
#e F717F 3= A grol Uelhd gholc).

o

ot

£



96 uldtx|Fni AR ;A 6@ A 23 2006

£

£ vz R a2z st

20051 é-ra 20061 5E7HA ol HEW4H
aobx|stol] WHAgk A} F X|#X) Rl ojell BA
Holx, A WHe] glonj(ASA 1), tho] 7+ 24

ofl A 64| Ae], FFA 20 kg olskel AE At

2 39k 172 oral CH 60 mg/kg, hydroxyzine 1
mg/ kg, submucosal midazolam 0.1 mg/kg, N.O 50%
£ W& Folslsla, 232 oral CH 50 mglkg, hy-
droxyzine 1 mgfkg, submucosal midazolam 0.2 mg/kg,
N0 50%E5 HE Foisle] o33 e ARE
e,

L X8 A7y ZoF #HF AL FITE 17 98.70

+ 08%, 282 98.92 £
gt Xole= glodchP > 0.05).

2. 2|8 A7t ok H Wk 17E 9868 &
0.83)/8, 272 9891 + 083|/RoZ & T Ao]of
o3 Aol flirhe > 0.05).

3. A8 A7 B HTF 27 o] Aze s Bt
< 1¥2 2946 + 88 mmHg, 27 2989 + 55
mmHg® F & Aeld] & Hol= ke >
0.05).

4. XE A B AFE IEFFE (T2 2415 +
2238, 27 2218 +
v«l*P kol & gldche

£ o A4k E3}

ot 2EFE BF
E}Lﬂ‘ﬂv},

o AR R4

I'ﬂvp,

2 ATl A8 B FF U &
FL o BAY AP AE A FHe ASd
% gleka 7ok

WataopX 33 dopdd x| gt el AE Qe WA
F 1999: pp203.

olgd&, W, &3, Wy, Y

o

: aob A4

s

A 7 P2 5013 midazolam®] & 3ol
2% AT A el T A 2005, 5. 101-
106.

Committee on drugs and committee on environmental
health, American Academy of Pediatrics: Use of chlo-
ral hydrate for sedation in children. Pediatrics 1993;
92: 471-473.

McDonald, Avery, Dean: Dentistry for the Chlid and
Adolescent. 8th ed. Mosby. 2004, pp 302-303.

Alfonzo-Echeverri E, Troutman KC, George W: Absorp-
tion and elimination of midazolam by submucosal
and intramucosal routes. Anesth Prog 1990; 37: 277.

American Academy of Pediatric Dentistry: Guideline
for the elective use of minimal, moderate and deep
sedation and general anesthesia in pediatric patients.
Pediatr Dent 2005-2006; 27: 110-118.

Avalos-Arenas V, Moyao-Garcia D, Nava-Ocampo AA,
Zayas Carr-anza RE, Fragoso-Rios: Is chioral hydrate/
hydroxyzine a good option for paediatric dental out-
patient sedation? Curr Med Res Opin 1998; 14(4):
219.

Barr ES, Wynn RL, Spedding RH: Oral premedication
for the problem child: Placebo and Chloral hydrate.
T Pedodont 1977; 1(4): 272-280.

D’Agostino J, Terndrup TE: Chloral hydrate versus
midazolam for sedation of childten for neuroima-
ging: a randomized clinical trial. Pediatr Emerg
Care 2000; 16(1): 1. '

De Bellis MD, Van Dillen T: Childhood Post-trau-
matic stress disorder: an overview. Child Adoles
Psychiatric Clin N Am 2005; 14: 745-772.

Graham SR, Day RO, Lee R, Fulde GW: Overdose
with chloral hydrate: a pharmacological and thera-
peutic review. Med J Aust 1988; 149: 686-688.

Griffin JW: Submucosal sedation 5-year pilot study.
Anesth Prog 2000; 47: 88.

Hartgraves PM, Primosch RE: An evaluation of oral
and nasal midazolam for pediatric dental sedation.
ASDC J Dent Child. 1994; 61(3): 175-181.

Houpt M, Manetas C, Joshi A, Desjardins P: Effects
of chloral hydrate on nitrous oxide sedation of
children. Pediatr Dent 1989; 11: 26-294.

Koenigsberg SR, Houpt M, Weiss NJ, Desjardins PJ.
Comparison of chloral hydrate with and without
promethazine in the sedation of young children. Pe-
diatr Dent 1985; 7(1): 41-46.

Kupietzky A, Milton IH: Midazolam: a review of its
use for conscious sedation of children. Pediatr Dent
1993; 15(4): 237-241.



fA3 9 39) : Midazolam¥ Chloral Hydrate®] £l w2 A4 F wighell @ A7 97

Locker D, Liddell A, Dempster L, Shapiro D: Age of
onset of dental anxiety. J Dent Res 1999; 78(3):
790-796.

Roelofse J: Overview of pharmacological aspects of
sedation-Part 1. SADJ 2000; 55(7): 387- 389.

Myers GR, Maestrello CL, Mourino AP, Best AM:
Effect of submucosal midazolam on behavior and
physiologic response when combined with oral chlo-
ral hydrate and nitrous oxide sedation. Pediatr Dent
2004; 26(1): 37-43.

Nathan JE: Management of the refractory young child
with chloral hydrate: Dosage selection. J Dent Child
1987; 54: 22.

Nathan JE: Management of difficult child: A survey
of pediatric dentists use of restraints, sedation and
general anesthesia. J Dent Child 1989; 56: 293-301.

Ralston AC, Webb RK, Runciman WB: Potential error
in pulse oximetry: I Pulse oximeter evaluation,
Anesthesia 1992; 46(3): 202-206.

Robibins MB: Chloral hydrate and promethazine as

premedicants for the apprehensive child. J Dnet Child
1967; 34: 327-331.

Severinghaus JW. Naifeh KH, Koh SO: Errors in 14
pulse oximeters during profound hypxia. J Clin Mo-
nit 1989; 5(2): 72-81.

Smith BM, Cutilli BJ, Saunders W: Oral midazolam:
pediatric conscious sedation. Compend Contin Educ
Dent. 1998; 19(6): 586-592.

Trapp L, Goodson JM, Price DC: Evaluation of oral
submucosal blood flow at dental injection sites by
radioactive xenon clearance in beagle dogs. J Dent
Res 1977; 56: 889.

Webb RK, Ralston AC, Runciman WB: Potential error
in pulse oximetry: II. Effect of changes in satura-
tion and signal qulity. Anesthesia 1991; 46(3): 207-
212.

Wilson S, Matusak A, Casamassimo PS, Larsen P:
The effects of nitrous oxide on pediatric dental
patients sedated with chloral hydrate and hydroxy-
zine. Pediatr Dent 1998; 20: 253-258.



