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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 T), 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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ek 352 v zHoln, EAF W&
A} ARE QIS o, AT FS AR
£ 3gtc}(Bianchine et al, 1985; Desjardins, 1985). 8=
3] FEgol e Lotd AS AHAXNEE Al
T AL o§ ofgch o]A &ote] XNHAXEE A
Palz] el At XA ey AAlukF st ol &=
o zev B3RS AAlukdl e ARz
TH & wiFel] AAwH R sl KAl 2
X Ax 825 A3 3cH(Hasty et al, 1991).

vl Zopx|Ft 3(AAPD)S] ool w2 2|
Al 213 9] B <A N8 E AF A'
of gk FAA whe-g FAAF A WF
£ L3732 A AelH ez SkAE 3)E
Al717] fgtolct gt sl HAAPD Guideline, 2005).
2Eu oFHE olol HatulE ol4del AHerEE
glrh(Mathary and Ashley, 2005).

Chloral hydrate (CHYE RF-FHAZ 5oz A
43}l7} Hydroxyzine©It} Promethazine®t 22 <F-&
7} #E3slo] &3} (Duncan et al, 1983). 2@}
CHE AT $84 §4AS el e A
Sl 29k AR WEel A8y ohk B
slch. CHE chofdt A2 ZEHAE ¥ovd &
= cpoFaiA vbebdct

Hydroxyzine (H)< #sl2ebilA2 34 a7} &
FEAHE Adch AR &% WellA= ZEA
7} 1z LA 2285 glvh(Shapira et al, 2004).
G2 CHS ol Adstol oo 44AEe H2
kb &4z gleh(Wilson et al, 1998).

Midazolam& 19761d 222 %A= benzodiaze-
pineAl®] FA-FuiAZ Bk 93, AF AW, §4
H, % 243, A4 719d4de ARE AR
glth(Hulland et al, 2002). THAAFE R  «-hydroxymi-
dazolam2. 8 J¥+= FAY AXold, flumazenilZ
AGAZ + glomz o el ek NAEF
AL THEAH FL AWBA A% oAk A
o2 dojykh(Houpt, 1989). LB =su}z] Aol
g HbHal A& glek(ones et al, 1994). 1T
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slojol &b, akqtEl7] @ ®(positive pressure ventila-
tion)@u|7} w8l Fu|=)ojopul g}

& §A47F ¢ AR AdEs s A &
okgol ofsll A7l EFAA wf ol AdLFE

(pulse oximeter)© *|A44Zg ZAstz wiutyl A

b i |
Z3E7t ol AEJIAE BFdsle Ao v

_/_IL_Z\'J.'
AEAoE FANSHG ALEREE ARIE
Wl S8} eHRE Axsl Fo AYR AU

371% EEHE¢ ALTIEE 96-100% k(g
) Fulx] 2 e, 2005). Wuke] FAHeE Al
FAG A £ 60-1003] 0] o fote

7 £ 80-1603], obe] A £ 70-1203]
AE o|th(Malamed, 2003). WAL IE AlZ7]E
AelollAd d4d F43 F371 Udehdr] Al A
45§ A  gor] solet HidoAx
Ar&she] wstoll A¥sla whEA qH3de o
2 7% #Hdt TFAE 276 72AsA
M= g AL} FA=E Hrksled £83 %

o] ek gk x| FHutH 2} 83, 2005).
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Myers 52 N,02} ¢4 50 mg/kg CHE w5 7
7 283e ufrcl 50 mgkeg CHE A7 28§ %

MidazolamS A9t 312 27} ZFoldlS ufl 3lole) F
7 Wl Zrhstglz o AHY AAo| o] Fol
Aok Rk Myers et al, 2004). L&Y} Myers
29} AFAE AL WYX o} RAH AF
Rl ol el Alejstd 7 gl
=l HS 58314 ot

# el ol CH 50-70 mg/kg,# H 1 mg/
ke® WA AT HEA F ARFEE 27147

71 #1380 Midazolam$ et 3l W& Foidt A&
kA oz zAsrl. 1 A3 MidazolamS W&
Fold A$ AR} FoHL FE Ul &
olEvtx HIshgicheldE 5, 2005).
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2005 9¥FE] 1297HA] ol At FEH
A Zopx|atell g SlolE oz Sk A
WAl 7 Al ulg=zHQ P g HolAY
77 el HAE S HY 5 glo], AR &
ol X827} Haslctn #dE = 3lobE A
Ak A2 Foldt A4 Aol wWHo] gln v
% o e (ASA) AAGF 1o HFsle Lol
At AF-E "k 64 o3t E Algkste] dFel =
obAel wel veld ¢ e Jx2Heln FAAC
P A HMFS 20 kgol|stRE Algkslod
AT AAZA cHY #H 48 1,500 mg (Moore and
Houpt, 1992)% {A =5 3lqich =g 271 o}
ol BE g fjiH £4o] Had ALE XE
9 dgez Adslgich

FAAEL e o AL EAE U
T Zo} 15"lAl= CHS HE AT 28472
st cH zFolet 3, E7Q #et 1697 CH
9} HY AT 543 37 MidazolamS H st &
£ Folsldrhelsl CH-M LFol} 3h.

2. A7 3

1) A3 #A: BE Sole 24 Foll xEGE
< pen A ARFE FHARAG. E3 Al
Al Aol dHE HA AAFEAAA I YA,
o2 E3oll i AWE 3 ¥ FNE BY
o A 29 24 8 5 A4 g dAstn
74 eE ARYs] A8 LEFESH ARES A
Astelel, wub i ¥ 81 A% 7] (N-200, Nellcor Inc.,
USAYE o]&3ste] 2z el A4LFIEE
A3t

FE-L CH (Pocral® syrup) 60 mg/kg®t H (Ucerax™
syrup) | mgikgs EFrslo] 3tofollAl B8} Wb
oF o7t o5 H&3A ke & Agole ¥
2o Pzlol Aol 58 FAA ¢le 138
FAZIZ A3 BEAZAL FEEE 408 F A
2-42] Papoose Board® (Olympic Medical Corp.)ell
FotE DAFANA =T F29)) vi)R L 100%
AaE 77 nkazE Bl FYAHL gote o]

ol o

} A=t 3} Midazolam®] ¥-8- Foddt AW 2] Hajol| izt 3+ 105

Arheel WAL EREAZIY FANTE o
Zsto] winppol ALFEEE A, 7153k A
AR ez N0 FEZ 50%7HA ZANZ F uZ
vhezz zARE A 45D o FEE 478
et

CH-MIE9] ZoldlAle N0 Fol 33 Foll
Midazolam (Dormicum®)g B4 Foislgich. Aot &
TAE @& A4 FHo EXuHAE #vlEx 3
T E A F 5 ml 438 FATE o] &3
o] Midazolam 0.1 mgkegS Haslg FY3iaich
Midazolam®] £33 United States Pharmacopeial
Dispesing Information (USPDI)ell4](Payne et al, 1991;
Micromedex, 2003) 2o} X84 FHstE= Lk
(0.1-05 mg/kg) e TAZ AAs};. Midazolam®]
Z3A flumazenil-& ¥4 4ulsdch

AgE FEARNEE Wol A $AH 4B
o) 29% o|4te] ATl AT} Aaelsiet. dlolrt A
AHd ATNE AR FL 0lHE ARt
b F4 ul3 HE Holr} Aeeld ATAE
2 NOE FYATIEA o AAREIE bR F
oA APAE AERskles o] AFE X g9 A
Ao stk ot X g oFel T2 wiH
ANEE & T UE AEE AH] =HA ¥ A4
e N0 50%%F FUAA AP FEsdo. A
Ao AE7}F 208 FAAE WsE HolA] o= A
, A Bzal 715 BF AAse] Ads
ZHEslsieh. X8 F3ell Zolrt A gE ARYY F
e T AR A N8 E FA FdSzn 77
upia g aAR) NO FYE fFARHA Ysle
AZHZ FE3ct oluf akefF 108 o) 7l
HE X8t Erhssivin @ S Aol
A Agstdet. ol o] Avel: WHEZ XEE
213 Midazolam®] A}t 3} 71535 B3 X &F
g23glet. w3 A EAA o]F X 87t 308 ol
ol 48X F$E AR At

AR 7N15A = A7 AAslilen 2292
ubpol ALESRES 7S BF F7hE A
3 Zobrt X8 oztell 75l & iR X85 $%8
oy 100% A£E FYE WA RE AR
vt ez F3sialch

2) 983 IRA H7h: ol ATl e YA
A E sty Ha W AREEAZAE A
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AT WAL EA SV 2 A
bl ALESREE 28 ulel AA T FR| ] 715
lod X g8A% o} 30279 HTFLE FAIA
th oprl AV Al 23Y wie ZAVTE
ANZ AZEA gfol AAZEIE o Wulrt A
sl FARSA gkon waba] FHEgidlA] A4
Zh

3) AR EH} F7h: AREHRE £ o] pilot
syudyoll Al SjZd =4 g & 29 9] x| Aboll ofef 7}
ol 59 AALE7} 535 HolZE B3 Hytsl
gk 7 21F 25 A7 A48 £3E A&
Azte g W3 A gA# o] FRE 3087t E45
tt. ol CHO HEAZ 60%3 Midazolam|
Aut o} F9JA H LA 7E 108-(Elsa et al, 1990)
< 2 ol ¥ OF EF FEe] €FY FHa=
o o]& Foln] &HH Ex}7t T Ko} o4
HEH 48 $83] & F dT A7kelrh

gole] 35 7t= Houpt7h AQFEE scaled o) &
st ch(Houpt et al, 1985). XI&AIZF 308 F< 22
HHo2 vlvje S3guS B ¥ sleep, cying ¥
movementE H7lslgd o 28 Eqt sHHolZE crying
# movementE YERH Z % olF Z1Fsiict o
Wbl e 2 F b 32 scored: A3
o] 7153}t Overall behaviors scaled] 4, 5, 65
AR AFe 1, 2, 35 AA AdlZ Hilske
23}t Overall scale 6 (Excellant)S Al&nkg-2] %)
EE 5 943 dasiis Sube] A e
w sleep, crying 2 movement score?} B 491 -9
2 Aslgdel. Overall scale 5 (Very good)= X EF
25 daglony) £ulo] 13] of}o]iL sleep, crying
9 movement score”} 3, 4% Vel wfo]w] overall
scale 4 (Good)y&= X B8E EF stagion} Euto] 2
3] o]slolar sleep, crying ¥ movement score 27} 2
3lo]sloln] scale 12 {lofok dkr}h Overall scale 3
(Fain X g ATF] (E8E BF 5o &
ulo] 3%] o]4te|w sleep, crying 3 movement score
10] 13] o4 Vel AY scale 27} 33 o] 715
73$-olt}. Overall scale 1 (Aborted)2 X 5EF A
A13hskA) 5k Arelelw, Overall scale 2 (Poor)
XgAF Ao xg AY# vlaste XEF A
gor} Agslx] %3k Jelg Faick

Y i) WeAG XNRAZ 0% T 2R

t 2 oo
4 2

o

o rfr 8k

o2 Hrksldel 7 28 B9 ke Aled
£ A3¢lo] Papoose board o])el] H.zA}o}
7hE el AAA Lubo] Hagwl A9-9k oA
g A2 27 gcore 01 18 8] 7) =319}
4 FAF A5 FA: ot HF5L XNEAZ 30
£ Fot 28 7HHe 2 Hrl 158 F7%8 5 Houpt scale
9 scored H3lel AF7E =E&FSE Aol A H

Aoz oulE F9lc}l. Overall behaviore score 4,
A

& o e

havior successE “37}stgirt. &ube]l HQAL Pa-
poose board o]e]ol] Hzzle] AlAH <ruto] Hedt
BLE 0f, Hxe Hhol He3lx & ALE
1322 ao] XBAIT 308 &<t 28 AR 15
3 A9 s ¥z Uz HAet 2255
Aol & A Aeg 9uE Tk F aFZ
B Wubgp, HF AALFEIE, Houpt scale rating
score, overall behavior success, %4 Q84 2] Aol &
AEe7] A8+ #AE o] &3llen pgkol 0.05
ulRtd o §og Aoz sl

E 1}

gotel A#H} AFS A=HEY CH 258 3
A% 445 + 141 MYolx FF AF 156 + 2.7
kgeolw], CH-M 1F2 H# % 343 £ 93 7)Yo]
2 FF AF 151 £ 2.6 ugel P rh(Table 1).

T g4 BF IFAL, FE, 247 2
Hag2 dojuxl gkghel CH-M ZEollA A4
eyl M ALTZIEAZY] 9528 Z2RH AL
7t g Jebig oy F2 gole] BE g3 #HeEE

£l

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) 15.6 £ 2.7 151 £ 26
Gender (male/female) 6/9 1175

mean * standard deviation
CH": CH-H-N;O, CH-M" CH-H-N,O-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 + 112 1072 £ 5.0 o

mean * standard deviation

SpOs": oxygen saturation measured by pulse oximeter, PR pulse rate, CH: CH-H-N,O, CH-M% CH-H-N,0O-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 493 + 109 58.1 + 3.6 0.008**
Crying 509 + 14.4 58.1 + 3.1 0.077
Movement 48.1 + 153 574 = 33 0.036*

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

Houpt scale 1 CH
701 1 CH-M
60 {, F}
o 907
S
@
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.

HE d3le AFrie SRy 4 14 o8
= ¥4 A el2A 3 EFo] Z 98%eldel H
Rtk CH g4 ofel7b g2 ol Ft AHAE3L
E7F 80—85%Ato| 2 viEht o] °‘9i°Ur ol& W
7hekel A 717 BAGSA AAE R Ak

CH 289 HTAAEEI}EE 9.1 + 0.8%, Hukp
= HT 956 £ 11.2 3o CHM 252 HAF
AALXSEE 986 + 0.7%, FFHEEE 1072 £

>4

5.0 3]/%o] g ch(Table 2).

AZAZ 208 F 28} 7157 WEHE
sl F LF7HS] Houpt's scale score W &
o HaAed i FAlE b3 Zkek(Table
Fig. 1).
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1. Sleepoll tHdF nlz

AR gole] XA 87}t Mg AHE e
& sleep score 3% 4+ CH LFolA 73%, CH-M
504 98%EF APt F aFA BEF A
A=A ok AElQl sleep score 12 Yeh}A] ¢
skeh A A Q sleep score j*":"%;l:ﬁ CH L&A
493 + 109°]3, CH-M LHFZ 581 £ 3628 ¥
AL ZE {23 Aol & 5’_04-1—211:}.

2. Cryingell tigt vz

745 gote] XA &7t 7Hed AuE el
+ crying score 3¥ 4+ CH LHolA 80%, CH-M
aFlA 95%F ARt HH XgFE AYS ¢
Sl A9l crying score 1= CH ZFolA 16%,
CH-M Z15ol4 08%% viebwkel =it A=l
crying score IS CH LEo4] 509 + 14.4%
3, CHM 152 581 = 312 F 35| EA-
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Overall behavior
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507 o~ CH-M
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Fig. 2. Percentage of overall behavior score.

Overall behavior
100

60 -

40

% of success

20 1

0 1 L
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 047 £ 050 0.81 + 0.39 0.004*
mean t standard deviation
CH": CH-H-N;O, CH-M": CH-H-N;0-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 £ 5.6 289 = 1.7 0.027*

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

2§t XpolE HolA 9ktth
3. Movementol] t3l vl

ARD gote x| 57} 75 AelE vehy
= movement score 33} 4= CH I-Fol4] 72%, CH-M
54 9525 (At A X 2E d 5 g
AelQl movement score 1% CH ZFAA 16%,
CH-M 2ol 08%F vrebdrk. FAAZH < move-
ment score ¥ FZES CH ZEONA 48.1 £ 15.30|
3 CHM IES 574 + 3322 5 25 7 &
AR zol7} 945 HolFovt.

4. Overall behaviorel] 3l vl &

Overall behavior®] 7t score7} XA|3le vl $-2
Fig. 20l Yehlgc} Score 4, 5, 62 A Ave

2, score 1, 2, 3& XA Ay #HAre A3 CH
o AFES 467%, CHM 159 ATEL 81.3%
&, CH-M o] ¥4 v 438 & velygrhFg.
2). score 4, 5, 6 (RAARAHAIE 13, score 1, 2, 3 (A
BAME 04 E slo] AAMFHQ overall behavior
success® HT W 73 CH 159 FF3 047 £
0.500] 1 CH-M 1E9 H{FZ2 081 + 0390 %
EAFoZ §23 Zo]7} 9ich(Table 4, Fig. 3).
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o] AFAEE Wwow, Tl oFge] Aol wE
ARPE 2 A2 e HY A9 AR A

deislons ol AT ABYA AAE % 3

°] °d:r"°ﬂ'<1 EZ}'\:’
9 234 olgez wAYoY FPA fde=
2 &2 MAArE EAget =28 g2 A BA
/‘]"&5‘ FES & F Yenz FHA wiAE
Wizl obv} oighH Y Zolx|#t AgAe] AR
°ﬂ upgl, FEELE T ASANE Eolo A5
ol §& Alzkel BF Yy oH eyt Hdd
CHO P ZE=E Al7bell L7 3l 40 £ 103
o2 g3k

LolXBlA e AAE A AT A%
Hog 271 B4, & Al wHarg Yol 24
o] qich Hotel WEAAE FRHY 4 Yeme
FAHY 24 s7h ofaleh thRiel Lol
B A4 AFE AHARE A LojuAel AR
Al P55 ki ¥ H7LR) E(dichotomous rating scale)
2 483l VEH BUS T R Bohodh
o WHE YAAEAA FEV AT ABE F
Souk, & EAIA BEYTR ofolel ol o
SANAE DE2UA EE 297 A2 F 9
L ma e NP AolE Al W
Hzslv) 198511 Houpt S sleep, movement,
WA A Y
& Fol AasAl EA433 vk Houpt et al, 1985).

AAREH Ag AYst=r] 442 Houpt scale
2] overall behavior scales ‘some difficult’, ‘difficult’,
‘interrupted' &} 22 BEsA FL golR Eoiglo
ABHol7] oHTuE B ATFNAE old F7H7
g 722 FHrE U 4§ JEE overall behavior
9] 7} scales FA|sle] ABAYE Folsdch
ZY Houpt’s scale Ato}8] HE o] XA o] Ax|3
gk F& ezt sk ould] vl vF Foth
wlebA] Houpts scale®] Z7-E HEebste AH7t
o] Folzjo} & AHelrh

A A W] digt dEEe Aae APHeln
FAHY ol Fhseh ARRAE 2AS] 9
3 AEAol by yHa} Huteo] Mz

bz, WutEy), FH VS o83 A8

rlm

crying, overall behaviorZ rating scale&

_.

_x
OOINigi_l.mﬂt

£ AHA Fo| YrkDe Jonghe et al, 2000). o]
Z AR E A AdLT wie Jehte
4 AFHe AR Fokh vwst Hoke) AR

Sote g el AL W 2 AAAAE
W] %ol ol @ chDripps et al, 1982). W3k AXxZ3}
Add AHe P E wFl EgEelof &
A7} 7Hseh, LX) 22 AL, B
Aol whel ZH|AQ Holrt rb AFH AL
AR} H &2E EVlE S5 Ads] o)At
R#7E &ell T A7 74 cH(Drummond et
al, 1984). €l HAALZo] Al—h].x] ore A9
ALETHES Wedstn) pomz 8314 ek
x| FekE], 2005). webA AEelm AARE

ZAE A WAL REAZT] W SIPEel4

o)
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©ha:73k5%4 7] (Capnography) 2] AH-§-o] Fd ¥}
Iy A a4 RgEZANE FEFEHY V=
slsffel]l i3t w)HEHQA ZA AA2 1o HA
Ag F7tg ¢ Aok AL FYHS IR wF
Aol AAAA EFste 718 AEH oz £33
l Ao B2 37U ol Aded FEE B
A, FAZ AFAY BUE] aHZg e
vl kel 7t 58 AA gAY =)
ol 2717F Aol & w 2 ZIt Aoz
vebdch 2 odFelly ool st et A RS 7]
& A8 A, oyl FRIEFS & Afee
A 277t doldol= BFsla |7 ol 9
AR AL FQBog Iy|dolAdetLErE =
AatA ZPom ¢ AFA Yelds 44, &
T 3% 2L FAAQ dFs EY ddE F2
FUFY AXst EASA Ho 2 FA5} el
ErElelAl ety obeba ojwl ol el %7
ol Aster i BAFA I gl FHH AEE A
latgdct. gz opl e BE AFX A
JA)sl RGpFel HLFINA FEER HIHE
ol4)e] $-A(AAPD Guidelines, 1999—2000)7} A&
gto g wHEERen e Brle HASA ol
FolHch WAL Z AT ALY 2 wulpel ALE
3= 28ultt A, 715ste] X gAAHo|E 308
7+ FA5Ac gorl AU AsA 3d de
ZFAZ AlE BAEA] got ALE3ET] Al
2 ZR=A gov wu oA A AA-E FelE
Vetdle Ao] olvumg FrgholA AL v}
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