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Table 1. Demographic of the 171 study patients

Demographics  Male
Number of patients 46
Number of sedation visits 79 171
Age(month)
Mean+SD 307 3119 3018
Range 16-48 12-51 12-51
Weight (kilogram)
Mean+SD 13+1 13x2 13£2
Range 9.5-17 9.5-18 9.5-18
Visit per patients
Mean+SD 1.8£1.0 1.9+£1.0 1.7%£0.9
Range 1-5 1-5 1-5

Table 2. Frankl score

Refusal of treatment, forceful crying, fearfulness, or any
other overt evidence of extreme negativism.
Reluctance to accept treatment, uncooperativeness, some evidence of
negative attitude but not pronounced.
Acceptance of treatment: cautious behavior at times:
3-positive willingness to comply with the dentist, at times with reservation,
but patient follows the dentist s directions coo-peratively.

1-definitely negative

2-negative

Good rapport with the dentist, interest in the dental procedures,

4-definitely positive
yP laughter and enjoyment.

Qverall Beha”vio Rati

No treatment rendered.

1
2 Treatment interrupted, only partial treatment rendered.
3 Treatment interrupted, but eventually all completed.
4 Difficult, but all treatment performed.
5 Very Good Some limited crying or movement, e.g. during anesthesia or movement.
All treatment performed.
6 Excellent No crying or movement. All treatment performed.
considered as score 1-3:clinical failure/ score 4-6:clinical success (Modified scale developed by Houpt et al. 1995)
A5 B2 5, 25 & F FIAGE A B F Fald A, A, AF, patient compliance, waiting
AA 7 Fo] AZRIER ST A7E F B4R 2ARAS time, X SA)L, i\f—é’ (RBVU), 324 52 9risiict. &
7% ul2 A3tz dganE A AT oW Z¥ A d¥eE Uw 29 "FH] Iﬂ/\] Mann~
Whitney test, &% Wz e 7o MenaA e
(4) BAEA Kruskal-Wallis testZ A3 &%),
ArAH Y BAEHE SPSS ver 13.0% ol &3l A3} N20/O2 AH&AIZH 2 8AZEe] gaaA e A%, AFd
vt AR eW &3 A, 9H, #EFA W wg $& N20/02 AHg-A12kate] A4S Yot 24t Kendall correla-
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Table 4. Examples of RBVU for selected dental proce- tiong o] &3t 1L, N20/02% o] &% FHAZ} F21-8 A
dures 7ol 8ol Pearson Chi-square testS AHESIHTE.

Lal proce o /L

PA x-ray(1 film) 0.5 o
M A

Bitewing x-ray(2 films) 0.6 I. A7SH
Prophylaxis 0.75
1 surface amalgam, primary 1.0 1. MW S oo} oty (1
1 surface resin, primary 2.0
Stainless steel crown 4.0 AR W ATEL 85%4:, AR 2 A3 257 4
Pulpotgmy, primary 3.0 & 287k A8, d%, A3, patient compliance, FEA
Extractions, primary 2.0

Table 5. Study variables association with sedation outcome

Sex

Male 65 15 153
Female 81 10
Age(month)
Mean=+SD 32.0£8.5 29.6+9.8 .316
Range 13-51 12-51
Weight(kg)
Mean+SD 13.1£2.0 13.6+1.6 .188
Range 9.5-18 10-18
Patient compliance(%)
All meds drunk 138(85.7) 23(14.3) 621
Meds given by syringe 8(80) 2(20)
Waiting time (minute)
Mean+SD 496=%15.5 52.8+14.0 221
Range 20-90 20-70
Treatment duration(minute)
Mean=SD 64.2+15.3 48.8+17.5 .000*
Range 30-120 20-90 '
Treatment completed in Relative Based Value Units
Mean=SD 10.3%4.5 9.0+4.0 .089
Range 3-25 4-22
Adverse event, N=4(%) 2(50) 2(50) .043*
Only oral sedation, N=122(%) 107(87.7) 15(12.3) .176
N20/02 induction, N=43(%) 36(83.7) 7(16.3) .001*
Drug & C+H 82 15
route C+H+N20/02 49 5 .902
combination C+H+N20/02+M 13 3
C+H+M 2 2
N20/0z2 using time(minute)
Mean=SD 33.3+34.6 13.0+£23.4 .010*
Range 0-120 0-90

C: chloral hydrate, H: hydroxyzine, M: midazolam(IM) from Mann-Whitney test
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tH(p=0.043)(Table 5). 3. AE3 ARME pH(R
F a§9 X 3WES RBVUE ol &3t Hlagled, 4%
3 80| Add 1&RT} SSC/Strip Cr.o) AE/F o Bk = gzt patient compliance, &A1, A8, F2&,
Hp=0.046) (Table 6). N20/O22 48 &%, A WAy HeFd Wde 20|
2] Hrhe PR e AF ey adxtele ld 7} 9. Aol @%"F% RA7TATne 2 ol FEES
{(Table 7). 2(p=0.012), waiting time°] Z3}vHp=0.002) (Table 9).
2. oo} onbE HipH|W 4. YigFojelyol w2 W
187} patient compliance, X 8AI, A 8YF, F2E, 7+ 287 A9, A%, patient compliance, X 8A13, A&

zve, % Zoo): Aolz} YA Ao] oW ATEAT ¥ BAS HIAlE YTk 2 A% (p=0.002)%
o7 FHd ol2x A$7t B4a(p=0.000), waltmg time waiting time(p=0.027)& AZWH] Fo1& JF& F& 9
o] Zkth(p=0.000). dHol 55, N20/025 AH&-5}o 491 Aoz Yehgth(Table 10).

FRE FEste 297 B (p=0.000) (Table 8).

Table 6. Comparison of RBVU of children receiving various ,PrQCedUT??,f :

“Re

Mean+SD 55%3.5 47+34 235
Range 0-18 0-14

Extraction
Mean+SD 0.0£0.6 0.0£0.2 ATl
Range 0-8 04

Pulp treatment
Mean+SD 24+2.6 2.7+£2.2 406
Range 0-12 0-6

SSC/Strip Cr.
Mean=SD 2.2+3.2 0.8+1.6 .046*
Range 0-12 0-4

Sealing
Mean+SD 03+1.2 - 02+04 .801
Range 0-10.5 0-1.5

from Mann-Whitney test

Table 7. Preoperative Frankl association with sedation outcome

) deﬁnitely négative, T ' k
7
negative(%) 87(82) ' 19(18) 119
definitely positive,
positive(%) 59(90) 6(10)

from Mann-Whitney test
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Table 8. Study variables association with age

. Study variables

Patient compliénce(%)

All meds drunk 106(65.8) 55(34.2) 788
Meds given by syringe 7(70) 3(30)
Waiting time{minute)
Mean=SD 46.7+£15.6 56.4+12.6 .000*
Range 20-90 30-90
Treatment duration(minute)
Mean=+SD 61.9+169 62.2+15.8 .905
Range 20-120 30-100
Treatment completed in Relative Based Value Units
Mean*SD 9+4 104 467
Range 3-23 4-25 )
Adverse event, N=4(%) 2(50) 2(50) 104
Only oral sedation, N=122(%) 92(76.4) 30(23.6) .000*
N20/0z2 induction, N=43(%) 14(32.5) 29(67.5) 000"
Outcome(%)
Success 97{(66.4) 49(33.6) 812
Failure 16{64) 9(36)
Drug & C+H 75 22
route C+H+N20/02 30 24 000*
combination C+H+N20/02+M 5 11 ’
C+H+M 3 1

Table 9. Study variables association with weight

C: chloral hydrate, H: hydroxyzine, M: midazolam(IM) from Mann-Whitney test

 Study variables i
. : N=99) . IN=T2
Patient compliance(%)
All meds drunk 92(57.1) 69(42.9) 426
Meds given by syringe 7(70) 3(30)
Waiting time(minute)
Mean+SD 47.2+16.0 53.9+135 .002*
Range 20-90 20-90
Treatment duration{minute)
Mean+SD 61.4+176 62.7£15.0 556
Range 20-120 40-100
Treatment completed in Relative Based Value Units :
Mean+SD 10.1+4 .4 10.1+4.6 864
Range 3-23 4-25
Adverse event, N=4(%) 2(50) 2(50) A84
Only oral sedation, N=122(%) 78(63.9) 44(36.1) 012*
N20/02 induction, N=43(%) 18(41.8) 25(58.2) 104
Outcome (%)
Success 86(58.9) 60(41.1) 519
Failure 13(52) 12(48)
Drug & C+H 58 39
route C+H+N20/O2 32 22 419
combination =~ C+H+N20/02+M 7 9 :
C+H+M 2 2

C: chloral hydrate, H: hydroxyzine, M: midazolam from Mann-Whitney test
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Ta’bleﬁ‘1’0 Stud iabl ciation with dru &,combination

Study.

Sex
Male 50 18 9 3 .085
Female 47 36 7 1

Age(month)
Mean®SD 29.7+84 34.0+8.6 35.7£9.2 30.0£6.9 .002*
Range 12-51 13-51 21-48 21-38

Weight (kg)
Mean+SD 13.2+1.7 13.0x2.2 13.6x2.5 13.5x1.2 .684
Range 10-18 9.5-18 10-18 12-14.5

Patient compliance(%)
All meds drunk 93(57.8) 50(31.1) 14(8.7) 4(2.4) 516
Meds given by syringe 4(40) 4(40) 2(20) 0

Waiting time (minute)
Mean+SD 47.3+16.6 53.7+12.8 51.8+£12.7 60.0+8.1 .027*
Range 20-90 20-70 30-60 50-70

Treatment duration(minute)
Mean+SD 61.0+16.8 63.4+£15.3 63.4x17.3 60+25.8 .837
Range 20-120 30-90 40-100 30-90

Treatment completed in RBVU
Mean+SD 9.5+4.3 10.3+4.6 12.1+4.6 11.6+t4.4 .187
Range 3-25 4-23 7.75-23 7-16

Outcome(%)
Success 82(56.2) 49(33.6) 13(8.9) 2(1.3) 139
Failure 15(60) 5(20) 3(12) 2(8)

Adverse event 509
N=4(%) 1(25) 2(50) 1(25) 0

C: chloral hydrate, H: hydroxyzine, M: midazolam(IM) from Kruskal-Wallis test

Table 11. Kendall s correlation between N20/Qz using time and treatment duration

Kendall s tau b N20/O2 using time  Sig.(2-tailed) .000

" Age(month)  Sig.(2-tailed) 005"
Weight (kg) 682

7 vomiting F 29 13 Failure Yes 20 50
56 vomiting M 35 13 Success No 0 60
77 fever F 46 18 Success Yes 90 100
87 desaturation M 36 13.5 Failure Yes 60 60
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Adverse eveht(N) ’ 1

3 851

Table 15. Crosstabulation

from Mann-Whitney test

. values - de
pearson 1411 2 494
Chi-square
from Chi-square test
5. Abpiai At 2ggozE o4 TE, A, R84 5 9oy

N20/02 AHEAIZER} A ZAIZE 7ol
TH(p=0.000) (Table 11).

AF A N20/02 AH&AHFH e AHAA 7 EA 8
(p=0.005), AFH N20/0z AH&AIZ = 2F2AA 7
H(Table 12).

iy

FHBA7E S

6. A8

2282 % 171 caselM 4 case RA3H L, 3 casedlA]
N20/O22 & fFEdte] AME8IA 3L, X BAIZH2 5034
100E7- 59 tHTable 13). ARAZE 608 71522 7o
Balg dauie 2 zAlslg o, BAEA soae gt
(Table 14). N20/OFA =9t H-2H4 dr7tel B 8HA &
AL IitH(Table 15).

BAR ARA, AMA R v&g sotdAT AUET A
FHX 2o die] FA Bty XS
A8 el 2 o8 o
B2 o] &3 I aloll= 25U, Autel,
W, AFEA 2 HAelE o Wl lu”
A& chloral hydrate$}t hydroxyzine&
7} gt

Chloral hydratet 1832W Liebigrt @73k, 18694
Liebrichell 9la #gcz Ao zdqy
LYE JAFAEA NG, BEFAA AR

[e]

o)z Gabv} At AFNA kel wsk BFo2 vl
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S oook® Ziggone dubr oz 50-T5mg/kg(13]
EodE 1-1.5g)0]2?, chloral hydrates A|Z&3]A}
(ERSquibb & Sons. Inc. U.S.A)IAE hypnotic doseZ
50mg/kge AFstn glom, APFLR 1000mge E71A
Be AL AL Y@,

Hydroxyzine2 A3, A&, 49 AL 712l 3|28
WAANE chloral hydrated] #2821 4% FEE Fo|7]
dal FA ARFHARPHEE | ALEAA] YA FFH O
15-30%-gke] E37F Jehda] of 2417 o HAA =2
g 7toA tatEo] AFe 2 wldEoh® . Hydroxyzine®
A8k glo)Al, Linenberg®: A5 #AGe] 50mgs
Togte Ao] 24T BbE AT 7id FES &%elgkn
gom Lang®™e AF 1AZF Aol 50mge] hydroxyzines
Togle o] 71 Agsicta skt B8, McCann 572
2mg/kge 33t gltk.

Chloral hydrates} hydroxyzine2] &l thaix e o}
=go] ZA13t}. Chloral hydrate® AZALY] FHEFC
A2 S o, 3] gle Ao e 1Y 2 Adze e FH
FAE B 5 oy AFASAdE ASKER] AT st
o golo] o] THadle AR R3] EFEBNTHY.
B0 M chloral hydrater 70mg/kg, hydroxyz-ine<
omg/kge AH&sta 9lew, 2001d o] e AdlA,
chloral hydrate?] ©EFAAIRT} 7T0mg/kg®] chloral hy-
drates} 2mg/kg®] hydroxyzineo] H4597} 433 I3 &
g Ak Bk vt et

Chloral hydrate$t hydroxyzine® 775 & 2| 1A|7te]
A To = X Hx B} ol FH 0|24 FF Wyt FF
9lth, ol #-8-%od & midazolam¥} N20/027} o]- &€t}

Midazolam< aHE<t, 214, 47, 2%, A84 719

A& §uelE benzodiazepineo| TP #® | A Fo TE
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AL BoA] 3FAA, desaturation, FEF 5ol En8
#o] glon} ol ZEAQ flumazenill <8l ¥ Aok’

N2O/O2 F419] 7k 283 go] = 7|AZE E<tafd)
A 9gAQl WEo) gl FRlel AF ) de) AHEET S,
Lol FAME di] 2ol @& Z& & I Fe BE
atod A2 ® PEFAA] g2 7Y FEe APHEE 2
A AFE 9L AP A avte] BT 3Ho] wEn,
Aol A A=A e Aol ik 7 £ Fages 1
FEE AT BN B vt FHE A5 FEI 2
o, o19ld] EFAAl, TFF ATl BRI,

Needlemann $%-& 213 2] 4 FF #}o)7} olEe] A
W A9 2% 2SN gste g5 e nEti g2pd
F gtka ek 2y, A7 old] g FATE vl
m g Aotk 20013 B HHo] »o], AF, A 'AL 2
old] W& A eyl AFEY AiLT HAS AR 1t 9]
o} ARE AR g gio] 9IS F § e TS W
(48, 9%, A3, patient compliance, waiting time, A
N7 5)E EEaA B AFE Aldsiitt
£ A7 13 e 85%Aom, 7|& AFElA
Meyer 5< 70%, Houpt & 84%, Needlemann &&
73.8%, Badalaty & 60%= B2t 8} gtk B Q39 %
HeW AFE0 Uh B2 Ao AR, ol ALY
2% 190149 a5 gols ddoR gy) il Aew
welth

AR 8ol A 15T ARG TFZ A4 pa-
tient compliance, waiting time, X 2%, &% Wzt
2ol 19Tk, Needlemann 5% A3} ] upe} 214
W F3d Zolrt Ut 91, Leelataweedwud®t
Vann? @33} Jdo] w2 el gloka et

a3y, Leelataweedwud®} Vann®™-& patient compli-
ance$} waiting time®] AP LY FIo] FFL Aty B
et £, Sanders] A7VA, Fhote] A HREE
AR 8y ZHd 4dFE £ 5 Aok A

AR 8ol AEe 2go] A 2FET N20/O22 1
< frEdtd ALgshe A7t B3ka, ASAIRNe] 2. ofe
Nz0/027} 1% A= ZA a4 ABATE 2UW A=
werenh N20/Oz AHEAIZE} X BAZIT ] ZaaA7E &4
7} o] 2 ARG £33 43S 2FS AEE E/A whE
g sl 297} ol Asd 18R} SSC/Strip Cr.ol AE
7} o ¥t} Needlemann 52 3% 85l 43¢ 2154
B 2EHQ A7), Av agcMe EAF Boitha BR
gk b} oy,

ZAA FEREFA e AP ey FAtele gl
o] Needlemann® 7 A¥Hect. Needlemanne 23
A BxAQ BolEe) AP AW BFEC U BIdvhn Bas)
ATk,

A7 AvE Wpdue 6ME S VIFeR F OAgeE

2=
2
]

e ale

=
BETES

e

10,

=
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chloral hydrate$} hydroxyzine®ro.2 el
T, waiting timeo] 23k}, ol w3l
N20/02% $RE frEdhe 497 Buct. AFH 484
G| WA o9} Bg AFE Vet

AZ3 Ay WeHmA, 14kge 71FLR T OF0E Y
ol f=. B T0mg/kgdl chloral hydrate® AH&-3t
$lo}7} 14kgol® chioral hydrated] A5 go] AzAt
|4 Aaske AuRAEE A9, $F2HE AT 92

doly] Yol Aet. WM vlw A, AFo) AE&FE, 4
2B gto g 2mo] 21, waiting time©] ZStTh. 3674
9 14kg "lEQ] Folse APFAToE FH0] FEHIL,
o] ok At e Aot} o]E RTAstE A7E 7
o] glor}, 24t o]aht 35lbs(2F16kg)meke] Aolell A me/kg
o] 7123 23 2o Aol Brka Bag v o
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Abstract

A STUDY ON THE EFFECTS OF SEDATION AND RELATED
VARIABLES FOR PEDIATRIC DENTAL PATIENTS

Kyoung-Hee Kim*, Jong-Soo Kim*, Seung-Oh Kim**

* Department of Pediatric Dentistry, ** Dept. of Anesthesiology, School of Dentistry, Dankook U niversity

The combination of chloral hydrate and hydroxyzine is one of the safest and most commonly used drug
regimens for sedating young, uncooperative pediatric dental patients. Midazolam IM or IN and N20/Oz2
inhalation is sometimes administered with chloral hydrate and hydroxyzinecombination when deeper and
longer sedation is needed.

The purpose of this study was to assess the outcome and safety of chloral hydrate, hydroxyzine and
N20/02 in the sedation of a large number of uncooperative pediatric dental patients and to identify vari-
ables associated with their effectiveness.

In a nine-month retrospective study, 171 records of sedation performed in 94 healthy children(male 46,
female 48) with mean age of 30+8 months were reviewed. The authors analyzed several variables such
as age, sex, weight, methods of drug delivery, waiting time after drug delivery, treatment rendered,
treatment time, adverse events, sedation outcome.

Eighty five percent of sedation had success behavioral outcome. Sedation sessions rated success used
more N20/O2 administration and had longer treatment duration than sedation sessions rated failure.

" A children patient under 36 months of age had enough sleep by only oral administration and the mean
waiting time of this case was significantly shorter than that of a children patient over 36 months of age.

There was a clear correlation between age and N20/Oz2 using time, but no correlation between weight
and N20O/0Oz2 using time.

There was no statistically significant difference among variables of treatment duration, N20/02 admin-
istration and adverse event.

Key words : Sedation, Chloral hydrate, Hydroxyzine
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