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A COMPARISON STUDY OF BENZODIAZEPINES TO A CHLORAL HYDRATE
AND HYDROXYZINE COMBINATION IN THE SEDATION OF
PEDIATRIC DENTAL PATIENTS
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Depatrment of Pediatric Dentistry, School of Dentistry, Kyung Hee University

The purpose of this study was to compare the clinical sedation effect of chloral hydrate
and hydroxyzine combination, midazolam, triazolam when young children were sedated for
dental treatment. The uncooperative 22 children aged, 25 to 52 months of age(ASA class
1) and weighting between 11 and 17kg, participated in the study. Each palient was as-
signed randomly to receive chloral hydrate(50mg/kg) and hydroxyzine HCl(25mg), mida-
zolam (05mg/kg), and triazolam(0.25mg) oral administration : alternative regimens were ad-
ministered at next appointment.

According to rating scale, sleep, crying, movement, and overall behavior response were
checked for evaluation of the clinical sedation effect. Pulse rate and oxygen saturation were

also measured for monitoring the patients during treatment period by pulse oximeter.
The results were as follows

1. In the evaluation of sedation effect, 80.9% in chloral hydrate and hydroxyzine
combination and midazolam, and 77.3% in triazolam were rated “good” or “very good”.

2. Sleep was demonstrated to be statistically significant increase in chloral hydrate
and hydroxyzine combination group. Despite the fact that chloral hydrate and hydrox-
yzine group was in a deeper state of sleep, all the children were easily aroused.

3. There were no statistically significance among the three regimens with regard to cry-
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ing, movement, overall behavior.

4 The adverse side effect was vomiting in one patient of chloral hydrate and

hydroxyzine combination, There were no clinical sign of respiratory depression.

Key wards : Chloral hydrate, Hydroxyzine, Midazolam, Triazolam
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Table 1. Rating scales by Houpt(1985)

1 Fully awake, alert

Sleep 2 Drowsy, disoriented
3 Asleep, but easily aroused
4 Deep sleep, difficult to arouse
1 Hysterical crying that demands attention
Crying 2 Continuous mild crying that makes tx. difficult
3 Intermittent mild crying that does not interfere with the procedure
4 No crying
1 Vidlent movement, interrupting treatment
Movement 2 Continuous movement, making treatment difficult
3 Controllable movement that does not interfere with procedure
4 No movement
1 Very bad : treatment interrupted and only partial treatment rendered
Overall behavior 2 Bad : treatment interrupted but eventually all completed
3 Good : moderate crying or movements which did not interrupt treatment
4 Very good : no crying or movement, or some limited light crying or movement
05mg/kg o] NEAA Fo A3l 3% (overall behavior)
M : triazolam(Halcion, 3= %&) 0.25mg & grratgieh B Aubsd FHE Aty
EE XNEOAEE 7St
3) A M8
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35047} midazolam ©|} trazolam Bo} £H &} A chioral hydrate$®} hydroxyzine B35 7-0] 4
7t 4T midazolam 3} triazolam Abolel = SA HE A7 FAAUA E%THTable 4, 5, 6).

oz fodt Aozt AATHTable 2, 3). A&
A vEA, dFIAVE A BE FA

Table 2. Means of Rating Scale for Sleep Table 3. Statistical Comparison between Groups at
N Mean+SD. Sleep
Group [ 22 246+0.69 Group 1 Groupll  Grouplll
Group II 22 1684073 Group | * *
Group 1 22 1514053 Group [l - -
Grouplll - -

(* © P{0.05, - : Not significant)

Table 4. Distribution of Sleep Scores

N Group 1 Group 1I Group I Sig
(Mean+SD.) (Mean+SD.) (MeantSD.)

Pre tx 22 218%1.16 157£0,66 126129 *
Inj 22 200095 1.50%067 1.24£0.28 *
R-D 22 225104 152+075 126049 *
Prep 22 217+093 170+0383 171087 -
Filling 22 2971098 214%+125 1924105 *
Post tx 22 282122 1.88+099 1641096 *

Pre tx X 8A7), Inj.: 54737, R-D: &)W BAZ7), Prep,: 953417, Filling: 4 7], Post tx.: X257

Table 5. Statistical Comparison between Groups at Table 6. Statistical Comparison between Groups at
Pre tx, Inj., R-D., Filling., Post tx. Prep.
Group [ Groupll  Groupll Group I Groupll ~ Grouplll
Group I * * Group 1 - -
Group I - - Group [l - -
Grouplll - - Grouplll - -
{* : P<005, - : Not significant) (- * Not significant)
Table 7. Means of Rating Scale for Crying Table 8. Statistical Comparison between Groups at
N Mean£SD, Crying.
Group | 22 299+062 Group 1 Groupll  Groupll
Group 11 22 3294060 Group [ - -
Group [ 22 330+£052 Group I - -
Grouplll - -

(- : Not significant)
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Table 9. Distribution of Crying Scores

Group [

Group 1 Group I

N (Mean+SD.) (Mean+SD,) (MeantSD.) S
Pre tx. 22 2.86+1.06 3204087 3261082 -
Inj 22 2444090 2724093 2771081 -
R-D 22 2.75+0388 3114080 3041079 -
Prep 22 2631091 3031082 3274073 *
Filling 22 3354071 356062 3484066 -
Post tx. 22 3394095 370046 3594061 -

(* : P{O05, - : Not significant)

Table 10. Statistical Comparison between Groups at

Table 11.Statistical COmparison between Groups at

Pre tx, Inj, R-D, Filling, Post tx. Prep.
Group I Groupll  Groupll Group I Groupll  Grouplll
Group I - - Group I - -
Group I - - GroupIl - -
Groupll - - Grouplll * *
(- : Not significant) (* : p< 005 - : Not significant)

2. 232 B=gJ}

Chloral hydrate®} hydroxyzine®] E§F A
$89 AEE= HFF 2994062, midazolam FoJA]
9] 289 ALE 3294060, triazolam FHA =
330£052% chioral hydrate®} hydroxyzine E35%
Al Bt} midazolamo| Y trhiazolamo] €59 F%E
7b e S HYou FAtHOR fod b
o7} 9IUTHTable 7 8). A EGAE H|RA), =
A 7)) AT triazolam FJ7©] chloral hydrate}
hydroxyzine ¥$547, midazoam FHF Bt} &
7} ERTH(Table 9, 10, 11).

Table 12. Means of Rating Scale for Movement

<o
3. S3ele

BT}

Chloral hydrate®} hydroxyzine?] E3HFoA]
£3Ye HF 317+053 G2, midazolam FA|
o $A YL 3391055 ©|UL, triazolam FHAIE
33320482 chloral hydrate®} hydroxyzine &35
A Bt} midazolam 4} triazolame] 23 <o)
2 AL Yoy BATE FAS it
(Table 12, 13). AEGAE HIZA] AAHAAN F
o3t zto] 7t RAATH Table 14, 15).

Table 13. Statistical Comparison between Groups at

N Mean+S.D, Movement
Group [ 22 3174053 Group I Groupll]  Grouplll
Group 1 22 3391055 Group 1 - -
Group N 22 3331048 Group I - -
Grouplll - -
(- : Not significant)
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Table 14. Distribution of Movement Scores

Group 1 Group 1 Group Tl )
N Sig
(Mean+SD.) (Mean+SD.) (MeantSD.)
Pre tx. 22 3024098 328+078 3234067 -
Inj 22 278077 2924079 2864072 -
R-D 22 3084067 330+076 3124076 -
Prep 22 2.95+0.70 3234066 3214068 -
Filling 22 3504057 358+057 3561053 -
Post tx. 22 3474081 3671036 3554052 -
(- : Not significant)
4. MUY dizZo] ot
0 G
5 2Gpll AwA Y=L midazolam F3<Z, chloral hydrate
Lo 9} hydroxyzine &35 F, triazolam &)
I Qo0 EATA Fo4L YTH Table 16, 17).
g AAA FAY) EAQ “UF(good)” EE WY
» 3 (very good)” midazolam %033, chioral hydrate
19 ¢} hydroxyzine EgFZoA BF 909%(2073)
0 L. 021 triazolamZA M E 773% (17%) ol A (Fig.
very good good bad very good 1)‘

Fig. 1. Percent of Patients with Overall Behavior
Evaluation scores.

Table 15. Means of rating scale for Overall be- Table 16. Statistical Comparison between Groups at

havior All Steps
N Mean+SD, Group 1 Groupll  Grouplll
Group 1 22 3331049 Group [ - -
Group Il 22 3441049 Group Il - -
Group Tl 22 3294050 Groupll - -
(- : Not significant)
Table 17. Comparison of Pulse Rate Changes (unit : rate/min)
Group [ Group [ Group [I
(Mean+SD.) (Mean+SD,) (Mean£SD,)
Pre tx. 136.12+3334 135.03+25.46 138.82130.55
Inj 13421£2734 1389143128 1400342467
R-D 130.68+22.26 141.88+3345 14264428386
Prep 1296813246 14078 +25.00 1396142226
Filing 136942547 1349342894 135.894:26.32
Post tx. 1316243128 1334242731 135462989
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(unit © %)

Table 18. Comparison of Oxygen saturation change
Group T Group I Group [l
(Mean+SD.) (Mean£SD.) (Mean+SD.)
Pre tx. 9791+153 9852+1.68 9896+1.35
Inj 98421197 9857+145 9842+111
R-D 98.38+1.58 99.18+1.32 9583+1.01
Prep 96.89+1.43 98.12+1.38 9727+1388
Filling 9843+145 98.26+1.89 98.08+1.26
Post tx. 9781124 9814%+1.05 9754103
4 Giowa | 100 p b
145 ~ 4 Groupl 99 it Groupl
el Groypll s
140 9 |
138 97 }
130 9 }
125 95 |
120 + . . . J 94 . ; : ; ;
Pretx.  Inj B0 Pep Filing Postix Petx. Inj RD  Pep  Filing  Postix

Fig. 2. Changes of Pulse Rate(unit : rate/min)
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Fig. 3. Changes of Oxygen Saturation
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A=E AL ALY restraints, FA0, $8%
2 A& QA 7198 Y o)ty X
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benzodiazepine©| ™, & A& EAHo® T3
N7AA N W2A FFH 1347 Ao E¥F
Tol o271 @A tARE ©71H ZhellM o
AFE T S %= AHOZ oF 9% = IHOE 4l
AT AAAFAY 1FHAY FHOE
ALEE YT N20-0e9F AHEA] &40l F71
31 g8 G5 AR BAEHE BFEo] A
o glom EA4o] gl ¢hdd AAHAE EHA
F1L=

Benzodiazepines”] ¢F&9] antagonistE+= flumaze-
nil®] 1™ benzodiazepine®] Z174/Fele] ¥ o
2 AME ST} flumazenil> ZHE-A|Zko] wlg- &7
HEo] B o ZEAA Foste] dite A
B7kA) Z2EsEA AR EAE FEA Ak 5,
AMRAA A TMEAO R ok 2A 7k T
stojof . AAA Y §HFE HAastslr] Y
ME 7] Z8A174H] benzodiazepinesr 3 OF 3,
flumazenil®] 442 FAEA gow FFAT AL
g3t of TR,

Chloral hydrate®] A2t 34 #L 50me/ke®]
o, 3|2 AA| 9] EF A chloral hy-
drate 50mg/kgS 7omg/ked] BEFA Hrt ¢ &
7} FJF 9} 2ot U &= B YA =
Yol @ 0](1989), BFzk 71(1990) o]
chloral hydrate 50mg/kg3} hydroxyzine 25mge] &
FEAE AMEIH2H, Houpt5(1989)7 2 W= 4
o} ) ALE A S 2 FALES chloral hydrate
£ 50mg/kge] 7HE Bol AMSE I BEARRA
65%, hydroxyzine#} ¥-&A] 81%°lA B3 vl
AAEHNE BYTIY 39T ReevesE(1996)%
2. chioral hydrate 50mg/keg¥} hydroxyzine 25mg2]
BREAE Lol oA 7HE gel AHEEe &
ol ATk

Midazolam®] Z7FoA] vHHA FoR=
05mg/ke S Lol ARREIPFY ARty o g g
20-30% Aol 03-0.75mg/kg¢] FH AT, Feld5”
& 05mg/ke, 075mg/ ke AOIBEAAAM FUT &
A2 BYhy A9, ReevesEPL 05mg/ke e
midazolam-& chloral hydrate®} hydroxyzine &35
o9} vj2d EE HATA ST

Triazolam 9] 4#F 2 2= 419 7% 147k
025mge EHESFOE AMES Huvh 1o
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259 BanghmanF(1989)7< 0125mg, 0.25mg,
05mgS 9ok vl wate) 05mgoll AT AR}
7 AATE SR Aote] W SFoEE
Quarnstrom$-(1992)®¢] 0125mg} 026mg e €A F
ko 2 AME3te) FHE AAEES §FI
AL UATT AT, Meyers(1990)92
002mg/kg S AF25}ed chloral hydrate 40mg/kg
hydroxyzine 25mg2] E35Faigl vlwste] o7t
AN AT

B oA chloral hydrate®} hydroxyzine =
FFo{ % midazolam®] 7= 7Bl ARSEH L
Q)= chloral hydrate 50mg/ke, hydroxyzine 25mg, mi-
dazolam 05mg/keS AHS-3151 3L triazolam®] 73-$-
Aol AR AHEE A7 TR §%2
A8l7] 22} Meyer5?o] AHEE 002ng/ke
< ZAR AR AFo| FAYC] 025me s AHE-
stk

o] 94 chioral hydrate / hydroxyzine &
FoJ A9} midazolam &5 FAAE 909%, tria-
wlam TEFAAE 773%2) AREAE B T
By “oks” 1 ‘o 45" AFHALY ol
A B A0 papoose boardE AMHEdt A ¥3
2 A8l AFFET] A9 YojuhA] Yot "B
Z(pad) ol ABFHE o150l "FI"E H7tE
dojg 4 Yk Az, o ARstd A 7
Fol Wosty E31F oA flo] Hrivt o Fo
Aok A AQEH w2t rhsdvhy A
=3

Benzodiazepine#| k&2 A 7HF HEE k&
2 83 Y. Midazolam®] 7% 4F-olA
g2d, 7134, 24, FE $o] BIHH, triazo-
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