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— Abstract

THE COMPARATIVE STUDY ON THE CONSCIOUS SEDATIVE EFFECT OF
CHLORAL HYDRATE/HYDROXYZINE AND MIDAZOLAM FOR
MANAGEMENT OF THE DIFFICULT PEDIATRIC PATIENT

Seon-Mi Kim, D.D.S., M.S.D., Kyu-Ho Yang, D.D.S.,M.S.D.,PhD.

Department of Pediatric Dentistry, College of Dentistry, Chonnam National University

The purpose of this study was to assess the sedative effect of three kinds of medication
for management of the uncooperative 60 children aged from 16 months to 87 months requi-
red extensive treatment. The patients were given randomly a dose of 75mg/kg of chloral
hydrate and hydroxyzine 25mg orally or 0.5mg/kg of midazolam orally or 0.3mg/kg of mida-
zolam intranasally. All the children were restrained in a Pediwrap and were monitored
with Pulse oximeter for assessing the safety ot patients.

According to rating scale, sleep, crying, movement, and overall behavior were checked
for evaluation of the clinical sedative effect.

The results were as follows :

1. In the evaluation of sleep, rating scale of chloral hydrate/hydroxyzine was superior to
the other group(p<C0.05).

2. In the evaluation of crying and movement at beginning of treatment, rating scale of
chloral hydrate/hydroxyzine was superior to the other group(p<(0.05), but during the
treatment, rating scale of each group was not significantly different (p>0.05).

3. In the evaluation of overall behavior, 80% children of chloral hydrate/hydroxyzine were
rated good or very good. With the oral and intranasal midazolam, 60% children were
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rated good or very good respectively.

4. There were no clinical signs of significant cyanosis and respiratory depression.

Clinically, chloral hydrate/hydroxyzine was proved to be more effective sedation than
any other sedative method. Oral and intranasal midazolam were also safe and effective
sedation in young children undergoing pediatric dental procedures.
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15 chloral hydrate o] A}8-of] thgh b1 A3 2}
FgAo tis) Be Buv} o] Folx om 1993
d American Academy of Pediatrics(AAP) co-
mmittees of drugs and environmental hea-
Itholl A<= chloral hydrate® SAdo] Wi ¢hal
T IBAR FHYGHP. 240 FTEE &
ol S AT 9HE FEE)
23l antihistamine S ¥-&3te] SR og A}
£33 = F8H ade ARG o),
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2 FAREI OgsA AHSEm P,
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midazolam
0.5—0.75mg/kg¥} atropine 0.03mg/kgS 8
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Table 1. Patient demographics

group Number Sex Mean age Mean
of subjects M F (months) weight(kg)
CH/H 20 10 10 33(18-66) 14(11-16)
INM 20 5 15 43(16-78) 14(10-17)
POM 20 11 9 45(27-87) 17(13-35)

CH/H ® Chloral hydrate 75mg/kg+ hydroxyzine 25mg
INM ! Intranasal midazolam 0.3mg/kg
POM ! PO midazolam 0.5mg/kg

o8- Frankl score 1% 29 &&= o5 ) 25mge ATFEAZT 458 A7), A 27
o2 gt ol5EL AHaRo g A7}o) Midazolam( Dormicum, #r24%) 0.5mg/kg

dzEti ZAvHAE T PPYFEA R} < 10mle] #LF2o Hol BFFAFE 308
ATHE Yol 1687749, AZ 11— 35kge) 7], A 332 Midazolam( Dormicum, 3%
607 9] oFgo]dtt, 297) 0.3mg/kgS 1 cc syringeE ©] 43}

HAW FHF 1083 8% EedlA girist

. ot S5 @ ¥ 299 AUt 99 AR of
X}X“:’E%L FHIEE XAt QAo A %38l Pedi wrap(41714}, 3 o2 AAE
HIEE F¥a FEAY2 Mistd AAA £8HghY Pulse oximeter sensor(Microspan,
—F—%E"ﬂ mel 3TO R o] AlgE T vl BCIAHE #3381 Sa0,9F Wutyg 2

433 HouptT¥ol AHE3 7IFo] wa} 7t

=9] scoreE dental chair®t Pedi wrap®l

A 172 Chloral hydrate( Pocral syrup, 3+¢
A|2F) 75mg/kg ¥ Hydroxyzine (Ucerax, 3t

o% ox

Table 2. Rating scale for sleep, crying, movement, overall behavior

=
5 . ;
. sleep crying movement overall behavior.
H
) Violent .
Hysterical crying Very Bad-treatment interrupted
Fully awake, movement, )
1 that demands , i and only partial treatment
alert . Interruping
attention rendered.
treatment
Continuous
Continuous mild .
Drowsy, . movement Bad-treatment interrupted, but
2 o crying that makes .
disoriented o making treatment eventually all completed
treatment difficult .
difficult
) , Controllable
Intermittent mild .
Asleep, . movement that Good-moderate crying or
, crying that does )
3 but easily does np}1 ugerfere movements which did not interrupt
arouse with the treatment.
the procedure
procedure
Very good-no ¢
Deep sleep, ) movemg;tgor somerP{ ﬁedr light
4 - No crying No movement
difficult to arouse r&{ll g or movem%nt e.g..during
anesthesia or mouth prop lnsertlon
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1. M (sleep)

chloral hydrate and hydroxyzine & $ojure
T2 ABAIZA] 100% 7} o] & AEE Bl
WA midazolame} W17 FojA] 10% Do,
AT FAANE ¥EE Fo] =2 ga okt

Table 3. Distribution of sleep score(percent)

2 & 4 E B Qo). chloral hydrate and hy-
droxyzines T F& vt A] 55% 71 7
ooyt FHAZIAE Al 70% A o)
=2™ midazolam®] H|AE A7 ELAE
AL# b3 A g AAY £2$ Ay
HaE 2o AAld Z whgEigc, nE
A9 A] chloral hydrate and hydroxyzine<&
7+7+ 9] midazolam B17ZU Foe} ATESE
AtololE FTAIEHE foart 9 =HQ oY (p
<0.01), Midazelam 9 ®¥]7ZW $ojo} AT
FoAxLd e BA%E Rt ARG R ¢
ATH(p>0.05) (Table 3, Figure 1).

2. &2(crying)

chloral hydrate and hydroxyzine & %o uk
T2 XBAIFA] 100% 7F o] Eo] 2%
%2 midazolam 9] 7T A 2%t &3
Yo Ae &2 k& ¥ midazolame 8] 7
FAAE 55% oA EAT (p<0.01). £24F
AL 718 gel £ Unix &A%

rlo

&

-

Rating scale| Drug 1 2 3 4 meant SD p
CH/H | 0(0) 0(0) 2(10) | 18(90) | 3.9+031 [ ** ] *
Dental chair| INM | 11(55) | 7(35) 1(5) 1(5) 16+08 |4
POM | 9(45) 11(55) 0(0) 0(0) 16+ 05 -
CH/H | 3(15) 8(40) 5(25) 4(20) 2541 [ ** 7+
Injection | INM | 12(60) | 6(30) | 2(10) 0(0) 2+1 [
POM | 12(60) 8(40) 0(0)1 0(0) 14+ 05 -
CH/H | 2(10) 4(20) 5(25) 9(45) |3.05+1.05 |7 ** 1 *
Rubber dam| INM | 13(65) | 6(30) 1(5) 0(0) 14+06 |4
POM | 14(70) | 6(30) 0(0) 0(0) 1.3+ 05 -
CH/H | 2(10) 5(25) 3(15) | 10(50) | 3111 |7 ***
Preparation | INM | 14(70) | 4(20) 1(5) 1(5) |145+083 |4
POM | 11(55) 7(35) 2(10) 0(0) 1.6+ 0.7 :
CH/H | 1(5) 5(25) 1(5) 13(65) 31 |
Filling | IINM | 13(65) | 4(20) 1(5) 2(10) 16+1 (4
POM | 12(60) 5(25) 3(15) 0(0) 2+1 .

CH/H : Chloral hydrate 75mg/kg+ hydroxyzine 25mg

INM ! Intranasal midazolam €.3mg/kg
POM ! PO midazolam 0.5mg/kg
** 1 p<0.01



Evaluation of sleep
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chair Inject R/D Prep  Filling

Fig. 1 Evaluation of sleep

score7t o4 2™ chloral hydrate and hyd- 3. &2 (movement)

roxyzinew ] 7I% & H4E RYgo}t B4 chloral hydrate and hydroxyzine & Fof &
A TR AAHA ERXTH(p>0.05) (Ta- T2 X FAZA] 100% 71 o] B3 &F o)A
ble 4, Figure 2). %% 2™ midazolam o BFFAA £&3 o}

J7HA R 28T &3 YHAe RF oA ¢
HHA midazolam®) B]AW FAAE 25% oA

Table 4. Distribution of crying score(percent)

Rating scale| Drug 1 2 3 4 meanzt SD P
CH/H | oo 0(0) 0(0) | 20(100) | 4.0+0 |7 **
Dental chair| INM | 5(25) 4(20) 2(10) 9(45) 28+13 |47 =
POM | 2(10) 0(0) 0(0) 18(90) | 37+09 | 4
CH/H | 5(25) 4(20) 7(35) 4(20) 25+ 1.1
Injection | INM | 7(35) 2(10) 8(40) 3(15) 24+ 1.1
POM | 2(10) 8(40) 4(20) 6(30) 27+1.0
CH/H | 2(10) 3(15) 6(30) 9(45) 3+1
Rubber dam|{ INM | 4(20) 7(35) 5(25) 4(20) 25+ 1.1
POM | 3(15) 4(20) 9(45) 4(20) 27+ 1
CH/H | 1(5) 5(25) 4(20) 10(50) 32+1
Preparation | INM | 3(15) 3(15) 4(20) 10(50) | 31+12
POM | 3(15) 5(25) 6(30) 6(30) 2.8+ 1.1
CH/H | 0(0) 3(15) 4(20) 13(65) | 35+0.8
Fillling INM | 3(15) 3(15) 5(25) 9(45) 3+ 1.1
POM | 4(20) 2(10) 6(30) 8(40) 29+12
CH/H : Chloral hydrate 75mg/kg+ hydroxyzine 25mg

INM : Intranasal midazolam 0.3mg/kg

POM : PO midazolam 0.5mg/kg

** 1 p<0.01
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Evaluation of crying

Fo.

— 1 T [ ]

Chair Inject

=44 EAY (p<0.0D. €43 =FA
7HE %ol Aoy UrA] 453 score’t
=5 2™ chloral hydrate and hydroxyzine
ol 7MY & HFE REoY AR &
At AFHA &YH(p>0.05) (Table 5,
Figure 3).

Prep Filling

4. TN = (overall behavior)

score 3% 45 WA HF L2 FEHHEH
chlora! hydrate and hydroxyzineT 2 80% ol
A, midazolam®} B|HE BT FoA 242} 60
% oA 4ET&E BRI (1Table 6).

chlorai hydrate and hydroxyzinew 3.25

Table 5. Distribution of movement score{percent)

Rating scale| Drug 1 2 3 4 meant SD p
"CH/H | 0(0) 00 | 15 | 19095 | 395+ 022 [7 = 7*
Dental chair| INM | 4(20) 1(5) 6(30) | 9(45) 3+12 |4 7
POM | 2100 | o(0) 4(20) | 14(70) | 35+0.95 J
CH/H | 3(15) 4(20) 9(45) 4(20) 2.7+ 0.98
Injection INM 6(30) 1(5) 4(20) 9(45) 2.8+ 1.32
POM | 2Q10) 5(25) 7(35) 6(30) | 2.85+0.99
— CH/H | 13 | 305 | 7(35) | 9(45) | 32409
Rubber dam| INM 3(15) 6(30) 3(15) 8(40) 2.8+ 12
POM | 3(15) 3(15) 8(40) 6(30) 3+1
CH/H | 0(0) 7(35) 3(15) 10(50) | 3.15+ 0.93
Preparation | INM 2(10) 3(15) 3(15) 12(60) | 3.25+1.07
POM | 3(15) 5(25) 6(30) 6(30) | 2.75+1.07
CH/H | 000) 4(20) 3(15) 13(65) | 3.45+ 0.83
Filling INM | 2(10) 3(15) 5(25) 10(50) | 3.15+ 1.04
POM | 3015 | 40 | 630 7(35) | 29+11

CH/H : Chloral hydrate 75mg/kg+ hydroxy

INM © Intranasal midazolam 0.3mg/kg
POM : PO midazolam 0.5mg/kg
** 1 p<0.01

zine 25mg



Evaluation of movement
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chair Inject R/D Prep Filling
Fig. 3 Evaluation of movement
Table 6. Acceptance rate in each group

Drug

Score 3-4 (by Houpt)

Chloral hydrate 75mg/kg+
hydroxyzine 25mg

164 (80% )

IN midazolam 0.3mg/kg

127 (60%)

PO midazolam 0.5mg/kg

124 (60%)

Table 7. Distribution of overall behavior score(percent)

Rating scale 1 2 3 4 mean+ SD p
CH/H 0(0) 4(20) 7(35) 9(45) | 3.25+0.79
INM 3(15) 5(25) 5(25) 7(35) 28 +1.1
POM 2(10) 6(30) 10(50) 2(10) 2.6+ 0.82
CH/H ! Chloral hydrate 75mg/kg+hydroxyzine 25mg
INM ! Intranasal midazolam 0.3mg/kg
POM : PO midazolam 0.5mg/kg
+0.79, midazolam®| H7] £ 2.8+ 1. v, &2 9 &
1, AT Fde 2.6+0.829 mean scoreS
HeERRAAI T 2+ 27 BASE Folxte AR5 e FEZ Q3 AHARE
AFHA FAH(p>0.05) (Table 7, Figure  3o3o] wa} FAA70] A=l BL7t
4). B 53] Lol AA AW ¢
7F71EE ARSI S W X Tl tidt FEE
o AsjAAelth o]E Ay Y3 WA
AE FAFAY HdaletFE o] 885 Y=
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Overall evaluation of sedation
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Fig. 4 Overall evaluation of sedation
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Chlorai hydrate 50mg/kgS 3433, 50mg/
kg 70mg/kge] ¥ a7} fivtn EiEvx
» 3R|er o) AP Pg 1A% Ay K
2o A glowA AFHHo|7] 3 chloral
hydrate 75mg/kg, Hydroxyzine 25mgs &
AT AT
Midazolam(Dormicum, = 27) &
TEY FARY AU FALSE AJEEG
Aol HHAAENA ol AEE FEFE F
BEE glo] AR uAWESIE HAEEHIL
Aop® | BREAE Tt FAEIPAT 9%
e AA o] &gl wet WMprt B o
59 dxd uE 59 RAFsve &
ol gtk =3 AL Z A FE A o} glo]
Z2] v}, A 24 acetaminophen che-
ry elixirol EFSIA AREHD Job, EF
ATFEAE BHAZ first pass hepatic effect
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ol 9o} & AFHol1 FFEE Fo|7198)
atomizer7} LA 7% 37, o] @Y
T uuA obEe] Yxurt ¥ gasty ofx o)
WHo] MEHA JELEce W Jitd &
+°] 5319, Hussain®< AW £d3 9k
H) 7 £S5 blood levelo] Bl&Frin Bl
31993 WalbergS®-& v]74-u] FojA] Aoy
TR ddo] watiy FAEPEY) o) AL
2+E-9] cribriform plateE E3l 39} X4
o2 F557] gELRolg A, A
54 Al midazolam 0.3mg/kg® 0.5mg/kgrt
ol HAF&ETe| Fogukd} jol7} Qivim
Bu57e shAT, 0.5mg/kgo] #-8-3H 1
o] B34, dysphoric HHE & HEalQ o]
AL BRHPGF* P, 3R gk 272 g A=
U B2 §7o] leiEojo} ity FAE T
A, B F34] Latsons™, Wiltons
®, A% Y, Osamu Fukuta$*-2 0.2mg/
kgS FAFAL Yealys®& 0.3—0.5mg/kg
£ FH3}o B dFdME B TFF 4] midazo-
lam 0.5mg/kg, Y7FWFAA] midazolam 0.3
mg/kgs AHEEH ).

%2 midazolam B7F9A] 0.3mg

o

Silvers® &
/kge 75%, 0.5mg/kgS 60% 9 AETEL,
A% 9L midazolam® BIAW FoJA] 0.2
mge 80%, 0.3mg 72% 9 AFTEL B
312 ™ Hartgrave® = midazolam 0. 2mg/kg
H 73 %49 midazolam® hydroxyzine pa-
moate 256mg ATFAA] 64% 7} wEEuet
TEE BEHon e A glon fod

Wk Aol QITH RuEgEd 2 QF
M= midazolamd T-FAY B3 Fo w

IO o

FolA 60% 9 HEFE&S
e grkst Apole fIdTh
Hartgrave® = midazolam 0. 5mg/kg & hyd-
roxyzine pamoate 25mg A 7599 midazo-
lam 0.2mg/kg ¥)7dHEAE A o}px3tA
£F 40% FEAHEA 2/340 4 DESRE
Folglon of FolA o7t ¢ivkm B us)
22, Emmanouil®} Quock™E opirata A
v eSS WASFL benzodiazepine
WEA AFEAFHE A0ty 2.

Hyon FE7)
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Fuks5*®& 327H€ ] v AL oJdoldA
midazolam 0. 2mg/kg® 0.3mg/kgS oMa+3ha
4 50% 9k A BIZd FodA] 10— 158 2
=T 40-609 AHE BAYD BRIty
o}.
Kupietzky$} Houpt™ = midazolam®) il
0] AL £ gon XNHX S one
dose ©1¢% 71 APA S AFsor & Ba 7}t
lo] opatztAior WEA JhEsithal 33}
R, Hartgrave® < ¥ midazolam<)
T3 108 BHis a3t JehA @
o F7HE-3Fo] LHHAY midazolame] 73
T F 0% —45% oo} IFAAIT FAH
sk ero 0.2mg/kge] ¥]74AW midazolam <)
Foi7t w3 stk F33th. Chloral hyd-
rate one doseZ A+ 23% ol| A 2X}2 chloral
hydrateZ 718k 7% 97%-¢] AL 70% 7}
333 vt HE71x o2 H¥]7h midazolamS
Fog A9 5580 AHAP 82% A FF
¢ EQUa EuH7E ek B AT
9}e] #A}ollA chloral hydrate and hydroxy-
zinedl| AT ot B} 0. 2mg/kg mi-
dazolam®} BIZW FoE HEA AV 108
bl et o uiEHg ANH g5
B = 2 JAGA ofitstd4E H
SAREA % ubE A overall behavior® 29
o},
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g &0 &Y ofo]EL Fo] EX
B3 7o) F& FHE EoIskon chloral
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Zho] FHE o9 FHAESI oA
zFol 7k AAE=W o= Chloral hydrate¥ reti-
cular system®l] 283t $HS F538t3L, mi-
dazolam2 emotion®] #3}= Limbic sys-
temo] 243t anxietyE ZAAIF7| o}FY
71%-& HEANAF7) gl AR,
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Lz sfof ff}t}.

5’4 °]°ﬂ/\1 chloral hydrate and h droxy21ne7<
midazolam®] A FE A47F Uk, B A7
ANME midazolam®] BI7ZW FJA] 1A
TEE B2y oust xiihFopnt g
8- AR Ut} Pulse oximeterE
0] &3} ko)l ZolE Ao =S
3= AsHA 24 sm_ HdH &15}—01
AR MFEW Hgom BT,

AAFAS A% %‘%L% AR 7%
e EFHAA WP X Foate] Aoz
W goley Aol A ZAE E Young's
ruleo]} Clark’s ruled- 2]2] 213 9] o A}
#37le FAES Row gy, B
AFNME & PN AFo A e
|FE AMESIHEY 130148 X853 A
TR X &7y A7 a2 #zle]
FHE LB 72 @R A g B
o] daste]E} Atg ).

Saarnivaara$'”-& otolaryngologic surgery
&< B8 midazolam 0.4—0. 6mg/kgS 54
ol&tr ) 54| o] el A AFpH ol AL ch-
loral hydrate= 75mg/kge] 54| ©]3} o]glo]
=l A 7421 ¥HA 25mg, 50mg/kg & 1%
A AZpAolA] Zalrhil Buslyen Scotts
0o AV ¥ AW E v L o Z ol chlo-
ral hydrate 737517} midazolam 7 7% ¢
HE dsEda 2istged ARES 9a)
aFo] o YR oflolelSoAE ATE
chloral hydrate and hydroxyzineo] +8& &
E3eg §43)a, :Lal Hol7h Eof 9a}
a0l 7hed oldol5L 74 midazolam
AF-staL ’-‘V\}%— A AP F7}

+ Y7 midazolamFol7} 2L

o2 Ag¥h, A9t chioral hydrate and
hydroxyzine®] WAL 3] E-A| ko] =87,
midazolam®] F73] $eJA] gto] 224, mida-
zolam®] ¥ FojA] vlyate ATee o
Aol Hetd A

W) A7 A& H ojo

&3

A}S.
=

&2
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Avh, EF RE PolN Y A w7y
midazolam®] F7}F i} ol AL E
331 2ol Aol ARHR 23 o)z
e el e gAY EHY A
A7zl o] BRatAT

B4 AopxTo] Y3t
ol } ?7&7&/\}"”‘: 5
ZA o]
Frankl ]gzzjig_]
olFof FEFAE Al 0}99\5}. tots s
HAAH o2 7 o] 433ta o) 16— 8770€

A% 11—35kge) 602 o}solUct. AFR
He S235s At 792 Adsty
A GFFF et 3702 Yo Algst
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