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Abstract

Safety and Efficacy of Submucosal Midazolam When Combined with Oral Chloral Hydrate,
Hydroxyzine and Nitrous Oxide Sedation by using Houpt’s Scale

Mikoung Park, Yunhee Kim, Sanghyuk Jung*, and Kwangwoo Beak

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 purpose of this study was to compare the clinical safety and effect with and without
additional submucosal midazolam to oral chloral hydrate and hydroxyzine when used for pediatric con-
scious sedation in a clinical dental environment.

Methods: Thirty one cases of pediatric conscious sedations were performed in this study. Selection
criteria included good health (ASA I), under 6 years old, 20 kg of body weight, uncooperative behavior
and the need for sedation to receive dental treatment including anesthesia and restorative or surgical
procedure for at least two teeth. In each visit, patients were randomly assigned into one of two groups;
CH group: chloral hydrate (60 mg/kg), hydroxyzine (1 mg/kg), CH-M group: chloral hydrate (60 mg/kg),
hydroxyzine (1 mg/kg) and submucoal midazolam (0.1 mg/kg). 50% nitrous oxide-oxygen was main-
tained during the sedation period Sedations were monitored using a pulse oximeter for estimating pulse
rate (PR) and percutaneous oxygen saturation (SpO,). Behavior response rated using Houpt’s scale and
need of restraint was assessed every 2 minutes through 30 minutes of operative procedure reviewing
the videotape recording. Evaluation of overall behavior success was performed using modified overall
behavior rate of Houpt’s scale. Data was analyzed using t-test.

Results: PR and SpO, for both groups remained within the normal values. The mean scores for
sleep and movement of CH-M group were higher than those of CH group (P < 0.05). There were
no significant difference in mean score for crying between two groups. The mean scores of overall
behavior of CH-M group was higher than those of CH group (P < 0.01). Reinstraint of CH-M group
was less required than that of CH group (P < 0.05).

Conclusions: Oral chloral hydrate (60 mg/kg) and hydroxyzine (1 mg/kg) combined with submucosal
injection of midazolam was safer and showed more improved sedation effect than oral chloral hydrate
(60 mg/kg) and hydroxyzine (1 mg/kg) without midazolam for sedation of pediatric dental patients.
(JKDSA 2006; 6: 103~112)
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] FHEol e &oto A AAANEE AW
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vl dobX|3 93](AAPD)S] G ol wrEw 2|
Asl A1 o] B «Fde] Aags Agsta A8
off W3t IAH "bg& FAATIH FIHA BF
+ &3 AR el R dAE 35
A1717] S1gtelek Elar SIAEHAAPD Guideline, 2005).
S} ob % ofel] HakEE ol4Hel AAFEL
$itF(Matharu and Ashley, 2005).

Chloral hydrate (CH)« RA-FHAZ d5oz A
£33} Hydroxyzine©]t} Promethazine@} 722 <F&
7 wg3le] A-&3tch(Duncan et al, 1983). L&}
CHE AT %84 $94E7) detn A4 A
Sebw Zuts 77 Wil Agsr] dha =4
slth. CHE ohedst Axo 3EAslE dovw &
FHE vheksiAl vk

Hydroxyzine (H)< s8] Z~ebl A2 24 ave} g
TERIE Adct AL &F HollAe TFAe)
7 ¢l 28R HAE % glrhk(Shapira et al, 2004).
F2 CHS) ol Agstol ool 45AEE Hu
ghola 4ed A gl (Wilson et al, 1998).

Midazolam< 197614 2o & A= benzodiaze-
pineAd| 8] XG-sFHAZ &t $h3}, AA AW, FA
H, S5 $3 A4 V1934 Y aRE Az
QJth(Hulland et al, 2002). THAAFE  «-hydroxymi-
dazolame. 2 #3+= FAIY AHXo|H, flumazenil &
2AYAZ 4 Jowvz v Ao Q. ALk
e EFA FL QuBA A% oA} 2z
go 2 Joytrh(Houpt, 1989). 3t FAul Aol
gk Bo1Eel A8 % glvkJones et al, 1994). 1]
v gubEel oAl AAA 7|23 E fAel] £
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slodol s}, <kl3t7] @ ¥ (positive pressure ventila-
tion)gB] 7} w]e] Fu|xE] ookt gle},

o
=
kgl ozl A7 TFAA wiFol ALALZTE ¥
o7 4 9E sgel Uk WAL
(pulse oximeter)t AAAEZE ZAstz wiulal A

b e |
&£23E7) o= AERJAE ARt 2o n

AFA g ZA7MsE ) ALEIEE EIE
Hloll o]&l] enbsEls A4 koz 77 Aghe]
TNF EFEY FEZIEE 96-100%0]chEHEE
%] Fhub 23ts], 2005). ko] A= A9
735 FAElA B 60-1003]o]m] o -folo
A% B 80-1603], £ote] 75 E% 70-1203]
AL o]tk(Malamed, 2003). uHAAFE 3T A ZT] =
Aol A d4H 4 S35 dehdr] Al A
AEZs BAY F glon Lolgl HAddAE
Abzeshe] wistoll Agbsla whE Al ubgetel e
B2 7% A TFASE 27l gAsA E
A= T A&s ARE Frlsted 53 Wy

o] ch(ul gk ZhulF 283, 2005).

Myers 52 N,08} 37 50 mg/kg CHS w5
T B892 wlic}t 50 mgkg CHS 72T &8
Midazolame A7 &2 F71 FoAgs w Fhold
AA #Fo] Zuletda v FAZ AAo| o] Fo]
Ak Hagck(Myers et al, 2004). L&Y} Myers
59 ATolAE HAg HEA ofF FAAL AF
= Hol ghotE2 didellA ALt 7H ol
3= HE 58314 ot

#Z T o4 CH 50—70 mg/kg, o H 1 mg/

ofd ot ox
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71 913 Midazolam< A9} 3} W& Foid A&
=

zAstgel. 2 A3 MidazolamS
O

<

T =

Fol@t 3% AREIA} F5H T TE 3ol
o]

N ofo

=
ek sl WE Fol AIE APH o AR}t
stz sk o] AT FHL Lol AL
N,0E A& 943} 1A CHHEY 5843 37
Midazolam& 47} 3} W& s
kAl gkke Ao JdAAH HAT AAARE
=

vtz s



w1 9] 3]

L AT oy

200511 9HFE] 12974A] o] stodAd S H5H
A LotX| Tl WHLAG StobE o g 39k A
WhAl 77 Al v zA HEs HolA
TF WHoll HAe wheE EY F gle], F 4
gloll A X187} desictn fekse 3tolE 493
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T ukH 23] (ASA) AASF 1ol 3
Ak A 7k 64 o]l E Adkele] AF
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BEe At AF2 20 kgolstE AlgFsh
AT+ AAA cHO #HNEF 1,500 mg (Moore and
Houpt, 1992)% dA REF 3}k w3k 278 %o}
oo HE 9l 9ibH 4o oy ALE A8
o] oz Adeict
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A7 g s AL A =
ZslAet, mubAL A F 3L A2 7] (N-200, Nellcor Inc.,
USAE o]&3le] X=Ad EEIEE
Z 33t

OFE-2 CH (Pocral® syrup) 60 mg/kg®} H (Ucerax®
syrup) 1 mg/kgs E3h3lo] FhotollAl H-&AZ ek 7
oF glolr} okg BEelA] fovln & Hfole F
FAR gle 138
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Auk7terol] MU AAEEIEAZT] O F
Asjo] el
Ao E N9 FEE 50%7HA %7]'*]21 % H]7O]—
ntAaE wZAE S
Ak

CH-M1F9 FhololAle N0 Fol I3 Fol
Midazolam (Dormicum®)g ¥ & Foistalc}l. At &
FAR W2 AR H9o) EETohAAE vhEa A

kA E Al & 5 ml U318 FAVNE o] &3
o] Midazolam 0.1 mgkgs Hubstz FYsAoh
Midazolam®] -£%-2 United States Pharmacopeial
Dispesing Information (USPDI)oll 4] (Payne et al, 1991;
Micromedex, 2003) 4o} X8A] FHse &%
(0.1-0.5 mg/ke)S AR 283l Midazolame]
Z8HA| flumazenilS g An]slA k.
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gslo] ZHAsigich WA E st AIZT| 2 A E

AR7|FEA A 715
ATk 7838
. Zoprt e Ast Al 28Y Wi A7
AV AHRA ool AHEEHE 8 w5 A
] SAEA gkstem webA HFgkol A AlLlA
Zrt.

3) ARZET Hrt: AZATE £4F 0]2] 9] pilot
syudyoll ] SIR24g 3 2e] Xzel Al ola) 7t
gdolzel W47l S39 wlol =g ww Hrle
Kok F aE EF AT AEE £0E A E
AlZto 2 B X g A& o] £HE 3087 EAE
t}. o]= CHY HLdA7F 6027} Midazolam2]
Huk 3l FYA] FH ot A7 104 (Elsa et al, 1990)
S A o) F aF EF GEo] 43 Haz
o olg Folvl &eE EAIE FA Aol o4l
& 200 ¢ & A& Aol
385 7}= HouptZ} AIQFEF scales ©]
319 th(Houpt et al, 1985). X| EA17F 302 =< 2
Aoz vye S3bdmS B 3 sleep, crying
movementE F7}slsl o 25 F9F ghHolElE crying
I} movementE UERH 7S o 71533 ek o7
MoER ASE T % b 4 scored AE
o] 7|53} vl Overall behaviori= scale®] 4, 5, 65
AR Ao 1, 2, 35 A4 ANz Hriste] u|
28k e}. Overall scale 6 (Excellant)2 AlEubge] %]

= =4 ES =S 4=
EE BE 9w gEelgln Sute] A3 glgle

n

M He oo
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¢oNE

™ sleep, crying 2 movement score7} =5 491 7%
Z Aslrl Overall scale 5 (Very good)e XEE
5% gEglovt ube] 13] ofstol L sleep, crying
3] movement scoreZ} 3, 49+ UERE wo]m overall
scale 4 (Good)E X EE EF dFg oL} &ulo] 2
3] o]slo]aL sleep, crying 2 movement score 27} 2
s]oJslo]rm scale 12 @$loJoF ghr}. Overall scale 3
(Fain X8 AgurEe] X828 EF ks5gloy £
vlo] 33] o]&o|r sleep, crying 2! movement score
1] 13] o] JEeElIAL} scale 27} 33] o] 7=
7d$-o]t}. Overall scale 1 (Aborted)S X &5 #A
AlYs}A] gk Aeflo]™, Overall scale 2 (Poor)
A 8AA Aol X85 AYH vlaste] N gF A
o} skgsia X3k ez Ak
T

w3 e BeAS ABAZ 0% F 2

iid

o% e o

M

Ao Hrkslsich 7 28 B9t Subs Al 3l
Foll= 43glo] Papoose board o]2jol X zale] K
7HEQ AAFH Sute] oy A9 HastA ¢k
Fe A5 27 score 03} 12 sto] 7] FS
4) FAH A5 B4 ol FE2 N EAZF 30
E 59 28 Ao 2 7l 153] 7% Houpt scale
9] scorem @3te] ATt TeTF XAl & H
Zoe g oulE F9lr}l. Overall behaviori= score 4,
5, 60 A ATOR 1, 2, 35 AWE Bk A
A ATE 13, A4 AdE 07 2=Z 3] overall be-

havior successE H7lslgicl <ule] L QAL pa-
poose board ©]&el] Hz2Le] AA|F Lule| FQ 3t
A5 0, HEY SHute] oA g ASE
17o® sfo] X gA7F 308 Bt 2% 7
3] FAE e goE e Al =555
Aol & ¥ Rz YulE Fourk F ZFT
HA Wb HF AAALFESIE) Houpt scale rating
score, overall behavior success, <8} I Al o] Xlo]E
AFs7) f3ll ¢ ABE ol &3l em Pikel 0.05
ulRtd w] fo3k Zle g 7HEeqich

e 1}

ghole] oAz AT AHEY CH 252 H1
A7 445 £ 141 MYolx HF AF 156 £ 2.7
kgol™, CH-M &5 3¢ 1% 343 £ 9.3 7Yo]
I B AF 151 £ 2.6 ugel P rH(Table 1).
T g BRE EEAR, FE, oA 2
Age dojuA gkl CH-M LFollA Abds
el WA A EI T AZY] 95%F ZAE A
7F g Uelgo FA) ghole] BHE £ v

Table 1. General Characteristics between CH Group
and CH-M Group

CH' group CH-M" group
Subject 15 16
Age (month) 445 + 141 343 £ 93
Weight (kg) 156 £ 27 151 + 26
Gender (male/female) 6/9 11/ 5

mean * standard deviation
CH": CH-H-N,0, CH-M": CH-H-N,0-M
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Table 2. Comparison of SpO, and PR between CH Group and CH-M Group

CH® group CH-M" group Normal range
Sp02* 99.1 £ 0.8 98.6 = 0.7 o°
PR’ 95.6 £ 11.2 107.2 £ 5.0 0

mean * standard deviation

SpO,": oxygen saturation measured by pulse oximeter, PR": pulse rate, CH": CH-H-N;O, CH-M% CH-H-N,0-M,

O°: within normal range

Table 3. Comparison of Houpt’s Scale Score between CH Group and CH-M Group

CH" group CH-M" group P-value
Sleep 49.3 £ 109 58.1 £ 3.6 0.008**
Crying 509 £ 144 58.1 £ 3.1 0.077
Movement 48.1 £ 153 574 £ 33 0.036*

mean T standard deviation
CH" CH-H-N,O, CH-M": CH-H-N,0-M
* P < 0.05, **: P < 0.01

Houpt scale 1 cH
707 = CH-M
60 -
© 50
[o]
O
@ 40-
30
20 T T 1
Sleep Crying Movement
scale
Fig. 1. Distribution of sleep, crying and movement.

Score = sum of total Houpt’s scale score /
number of children.

AR e AE7E dEHI A 7 o=
= FYs A w2A 3 &=l F 98%0| el =
Stt. CH ZFollA ofel7b g2 o] F1t AH&xE3}
E7F 80-85% o] 2 et Zo] glglont o]
7] ZA77F BAZSA AA2E At
CH 259 HFALTIIEE 991 + 0.8%, uk
= FHF 956 + 112 3)/Eo]3 CH-M 159 ¥
AL£FIEE 986 £ 07%, HIFWEE 1072

ﬂ-l

Ho

5.0 3]/%E-o]tH(Table 2).

A ZAIZY 30 &<t 27w} 71 5E QeHILE &
At F 2F7H] Houpt’s scale score 3 <4}
o HaAol izt #Al= b3 Zdrh(Table 3,
Fig. 1).

I~

1. Sleepel] tNgk v] L

ARH Fote] XHx 57} 75 FElE UERN
+= sleep score 3%} 4= CH ZLFolA 73%, CH-M
agolA 98%E AAFE F aFelA BF A
A=A k2 Al sleep score 1= UERA] ¢k
skl AAIZ QN sleep score ¥ TS CH LEollA
493 + 109°]3, CH-M I 581 £ 36208 %
Aoz {3k Aol & HolFArt

2. Cryingdll W& vz

ARE gope] A#}x 57t 7t FdlE UER
T crying score 3¥} 4= CH LFollA 80%, CH-M
w04 95%E AAY. A X 8F AYL F
e el crying score 1= CH ZLFolA 16%,
CHM 014 0872 vehstel. el Ax49)
crying score B CH LFollA 509 = 14.4%]
3, CH-M I72 58.1 = 312 F 5o A<
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Overall behavior
60 7
—=— CH £

501 -0 CH-M /

40+

30

% of score

20 A

10 1

Score

Fig. 2. Percentage of overall behavior score.

Overall behavior
100 7

80

60

40 1

% of success

20 A

0 T 1
CH CH-M
Group

Fig. 3. Percentage of overall behavior success.

Table 4. Comparison of Overall Behavior Success between CH Group and CH-M Group

CH" group CH-M" group P-value
Overall behavior success 0.47 £ 0.50 0.81 £ 0.39 0.004*
mean * standard deviation
CH": CH-H-N;O, CH-M": CH-H-N,O-M
* P < 0.01
Table 5. Comparison of Restraint Need between CH Group and CH-M Group
CH" group CH-M" group P-value
Restraint need 253 £ 56 289 £ 1.7 0.027*

mean * standard deviation
CH" CH-H-N,O, CH-M": CH-H-N,O-M
* P < 0.05

Z % Aol & HolA gkt
3. Movemente]] )3} v] L

Q4% Hole] AR AR AoE vehi
+ movement score 3%} 4= CH Lo°l4] 72%, CH-M
agolA 95%E AAPet Ay X85 & F gle
A9l movement score 1= CH ZIFdlA 16%,
CH-M ZFollA 08%% velbdlch A4 move-
ment score FH TS CH LFolA] 48.1 = 15399
3 CH-M 5L 574 + 3308 F 7 7t %
AFQ Zol7t Qhgs HolFdrt

4. Overall behaviorel] ™3l v]

Overall behavior®] Z+ score7} XAt vl&LS
Fig. 20 UeFHAct. Score 4, 5, 65 A AFo

2, score 1, 2, 35 A Az Frig A3 CH 2
59 ATES 467%, CHM 159 AZES 81.3%
Z, CH-M Fo] ¥4 o Asdez JelydrhFig.
2). score 4, 5, 6 (AFAT)S 173, score 1, 2, 3 (A
AAIMS 0oz slo] AAHQ overall behavior
successE F M A CH 159 HTF7hS 047 £
0.50°]3L CH-M %9 HFg2 081 + 039°%
EAF R F23F Aolrt dith(Table 4, Fig. 3).
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£ Agsle] vEI B 5 R E Hresich
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Aot g ExbollAl REEERE} ofo] o] PFo]
B sAlAlE BSE2gA 18 A5t A2 5 9
ch 3 5] RIZE xolE Hrtsrlele w$

)
crying, overall behavior® rating scales HFAAIA Y
55 Zv] AasA E43+9)chHoupt et al, 1985).

ARZAAFTH AdlE Fosl=t] A-L% Houpt scale
9] overall behavior scales ‘some difficult’, ‘difficult’,
‘interrupted’ 2} -2 WA b2 wro]E Fo]glo]
AT o]y g g B Aol ol b

E 2L H7E HE 4 AEF overall behavior
o 7} scaled Aol AWAE Hofsiieh
21} Houpt’s scale Ato]9] A Fo] XA o] A=z
o Be vehnA sk ule] uld YR Foh.
w2}A Houpt’s scale?] 25 Hsl= AF77)
o] %ol Aok & Zolc.

19851 Houpt S sleep, movement,

Al A ol dist tiFEe] AEe ABJHe|x
FAAQ EAo| stesteh AARAE A 7] 9
3 AFAQ W I Hekel Az 3 "
h&4, wukEz, FE AR E ol g3 Ay H
< AHA So] AckDe Jonghe et al, 2000). o]H 7]
Z AN E g2 AAES il Yt =
At Axurs Adgel oI5 dae A
Fetez st AL ww R 22 XA E
wj 5ol o] Fck(Dripps et al, 1982). ¥ AALZT
AzE Auste s FFol TgEeiok gl

AN

A7b 7heshe, dALx et =2 MAEH, W%
Ztoll whel FIA Q) Zpolzt vk HAEFH AR
AR = LEE £Vl 3 Ay Fol ARk
X7 F gl 2 &37} FFAaE v (Drummond et
al, 1984). Fk2 ALrLZo] AslA gk A -felle
ALEIE S wbdelA] gtom g {8ebA] ok
kx| hul2 2hek3], 2005). wheka] Agela AAR

AAE g6l WMEALEHLEAZST] D T o] 4
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Pl XA ZFsle TVNE AFHZ 74
3 Held |2 sod °li§}%i TEE
A, FHE ZEsAY B
b kR gl 5 414 gAY J=sH 7t
dol 77F dojubAl g w ZZrt HHdoz
Yebdch 2 AT 7)ol AstekiRlEA 7
E Ags A, gyl FREFS ¥ ASole
A 377} dofdolle Esta ul7 it 9
S FPem wydel Mt AERESE &
AeA EPom ¢ AAFA Yelhde 3, &
S e FAAY d5s BY udx A

i

ol AstekatetEA ol ol Z4E ABE A
ol Ao BE A A ElA
ARgTo] HagelA FE2 Aose
9] $A(AAPD Guidelines, 1999—2000)7} |4
2 1HEdeng 329 3ty)e HAsA o]
Bk WA AEREAZI| 2 wukge} s

= 71 5eto] XA Aol F 308
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