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= Abstract =
Oral Ketamine Premedication for Pediatric Outpatient Anesthesia

Ki Young Lee, M.D., Yang-Sik Shin, M.D., Choon Soo Lee, M.D.
Ki Yong Park, M.D,, Dong Chul Lee, M.D., Jong Rae Kim, M.D.
Seok Joo Han, M.D.* and Eui Ho Hwang, M.D.*

Department of Anesthesiology and General Surgery*,
Yonsei University College of Medicine, Seoul, Korea

Background: In children, fear of venipuncture and seperation from parents may produce stormy
induction of anesthesia. Premedication administered by nontraumatic methods helps to decrease anxiety
and minimize psychological trauma.

Methods: To define a dose of oral ketamine that would facilitate smooth induction of anesthesia for
pediatric outpatient surgery without causing significant side effects, sixty children(ASA Physical Status
1; aged 1-7 years) undergoing inguinal herniorrhaphy were assigned randomly to four separate groups
that received 5 mg/kg, 7 mg/kg, 10 mg/kg, or no ketamine(control group) mixed in 0.2 ml/kg cola.
They were evaluated preoperatively and postoperatively for acceptance of oral ketamine, reaction to
separation from their parents, acceptance of facial mask for inhalation induction, emergence delirium
and postanesthetic complications.

Results: The 7 mg/kg and 10 mg/kg doses were well accepted; provided predictable sedation within
22-25 minutes; allowed calm seperation from parents and good induction conditions. However, the 10
mg/kg dose prolonged discharge time from recovery room, probably due to delayed recovery. Emergence
deliriums were observed in two of all ketamine administered children(4.4%). And the incidences of
postanesthetic complications such as vomiting, decreased appetite, lethargy, nausea, nightmare, behavioral
change were slightly higher in ketamine administered groups, compared to the control group.

Conclusion: The authors conclude that an oral dose of 7 mg/kg ketamine is well accepted in young
children undergoing outpatient surgery for inguinal hernia and provides relatively predictable and
satisfactory sedation without prolongation of discharge time and significant side effects. (Korean J
Anesthesiol 1996; 30: 58 ~67)
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M =

FEg B Zlo] Lolddle WY A W
FHE v 4Foht £%9 #F = Y(behavioral
regression)}o A= F A44
experience) 2 & 2Hg% 4 gl

vl A Fokel oy EAIE £Y Fv AAT
Fol "ol o4& FA gv  H(atraumatic
method)2.2 F-ojsle el Fad o, olE A%
shi}e] W o2 ketamine?] A Fo & Fol A
T Afot HIAE Agvte Bavl Ao

g, S8 dollde JUFo2H 75 9
713 FPo2HElY olgdE Uzl e HAH
FAol I’ deta o) Y FEskn Artel
= o v 9 uHHvr A3s w3 Ade dl, ole
Be oE ddel aTsy ¥ #4 4us A
HEE ¢ Y7 difel Eeh oL 5 HAsla gl
o, o] #7lE ® uE B AHE AYz e
], ol & HMAE HHG FHAF<ke] H4s o7#
o},

olol AHzEF-2 LolollA ol ufHE A AT
AFefo 24 ketamineo| HAGRZIE Hrlbsln, =
ole] A4 &% F3x} &t

73 % (traumatic

CHat 3 W

A galke] olull 4% (outpatient surgery)g <
&l 117 ool miHE AJgfub uh 14 o]4kg]
Al 25 kg ofatel miT ulH ey AA A

loll aidsl= 602 ol ez, 3o}
g] Folstell, glolEd Az 7 7 1594 4
2 UFo] Al dZFOZ ketamined 4
A QFFL cola(Coca” cola, FAHSEFA A, AE,
) 0.2 mikgut-g wlAlA] sbgd s, A 1, 01 9 IV
T2 ketamine(50 mg/ml, §-8Foksl, A g, &) 5, 7
3 10 mghe® 77 BT Folstsl, AW §ael
ketamine-Z cola 0.2 ml/kgell o] uwpA}Al 3} o],
ol =& H7IAE F3] R2A o)

73 ketamineoll tH&F 3ho}Q] acceptance’™= At
4 ARE Aste] T4 £ e F 9o Fo 7}

SRS
fo t du o

g A$E Uren, ketamine Fof A3} Fo

108 BHez 3HFe AF "Wk FAH7Y
DINAMAP® (Critikon, Tampa, USA)& o| & ¥tz
WuteE FAsla, %17 (sedation)2] =¥ (onset)Th
#Ho] 24 (maximal sedation)7tx]2] A|7Hg 7| &34
o},

Table 1ol ZAMA HFLF FoAz} FAF 15
2080), glolrl H=se} "ol A Fgdz Eoiz
o, ¢ Fa¥ 384 =34 z22x Y A
A4 9 A Abgl(emotional state)?) FEF H7}la)
Qar, A5t FojAl e AAe Wy 7 Hd A
Ao vepd wiAx e AHE FAs FA ]
W g Hd 1Y A HrhAe] ASEHY
alol] Table 10|41 8] 7]Foll wte} 7 <= o(agitated)
AAY ZHAd(awaken) ele] %olrl 7T ketamine
FodE AA HT 39 sleepy state®E X dPsl= Al H
& dy XHog iz 7t gote] webd Ho
49 A7t o2y uifell A 4HF A
Kol g whAlolA 20%0] e w74 og o
Az R8s T HS 2 Ale] FAH o] o] Fof
A AHE 2 Stotef} ol A ol AAH At
ehd Ao kel slole] AR o]f
= #HrtRre| g@nkslel] 7+ dlololl A Ho) HAY A
7b vtebd Aol A o] Folzlel. 3 ketamine Fof
¥ 3ol A JAAAX 472 #HHe k7
A e (mystagmus)2] F-F-& zAbstglc)h

BolE FEAE olFd F, 4 Wy A4 AX
7}(pulse oximeter, Dameca, Copenhagen, Denmark)Z
Faste] FHY AbLE EIEE AASHA Jack-
41 tw vpazg 60%2
N:O%} 4haE 1287 Foldl oh-g, enflurane(3-2)

o of

son-Rees systemol|

Table 1. Scales of Sedation and Emotional State

Sedation Scale Emotional State Scale

1. Barely arousable I. Calm

2. Asleep 2. Apprehensive
3. Sleepy 3. Crying

4. Awake 4. Thrashing

5. Agitated

Originated from Gutstein et al’.



60 tigtulAohersl] : 4130 A 1 & 1996

Ak, Ag, BHE 05%4 3.0%7HA A A &5
FolsliA vbHE REUT, ofwf I whiol
ek ghole] AR HbE o BE FAslect AR v
S o vlazE 4y ARSA g AE
Z(good, 24), W2lE F# 123 A= H
B E(fair, 1), At FHAXA galsts 45
E&poor, 0)22 syt ol AE ohH7E K2
Huw AAE 1 2% "9l 24 7| (SpaceLabs®, Red-
mond WA, USA)YE H3sle] €t 3 3%
Z3stglel. HZRF 9 ketamine Fol ¥ 408 o] 7Atd
a7tz HAG FAHo] o]FolHA Y HEE F
de W oz F9 viHE Fxsdct ubH f %
¥ 22 Go] AW FAL FHHEIE Axlste] 5o
(8-D 1:4 &4, FofAk, AE, &T)& 6 mikghr
o £x3 Fod3lgch

A ZAL FelE] AXF glycopyrrolate(Robinul ¥,
BEAL, AE, #3) 0004 mgkgd FFe ohg,
succinylcholine(¥ 4] AeF, A&, =) | mg/keg-& Fof
l S AFEe Adstan 1 AREAl
HojEe ARE 7EEdd AN FulE A
& T3l EujEo] A9 glo] Hel e A
Az0%), Feuction)E 8% AR @ A
FHoh3H), 2l olg F AEE HFQYL=
sleich g Al vl2aE B4 FY v REA
o 71T AFS " Sl 5 e wdE =
Astede dl, F5 A AL A A aps
79 HL{E BT A F(glottis)?] FEA EE
S3 2 A% 7 Aof e e A4 X
2o FAS 3L Holw HE AU viHE
50%2] N,Og} AbA 28l 1.5~2%2] enflurane-g& A}
B3led fAIEAt

F¢ FEF 3HAA Folo ZHd7] dd(em-
ergence deliium)®] -3-%-9} FE¢ vls agla 7=
A A (airway supporty2] Ha 4 9 EHHA7A ] A|7tel
thale] farstdch

HY Ve HAsln A" 48 F¥(vital
signy& Holn, oo F-Ssl= o4 9l 7549
3] 8] Qlat, 3F Ao}t 24, FE, "rFe] ¢l
od, 285E v F U3 7Yl FE g4I
7Hsdk e Ao, HUA Hl=A] Bz
2yt sl =& sdch

i 7

X
4o o
o b

=

HU¥ ched Pobs] Lol AHE WA B
ote] 3§ i3}(behavioral change), 2}-Z-(nightmare),
7o, FE EE JlUlethargy), 48 U8 5¢ TG
& 2E AAs@ $E3S A §50l skl A9
sl3ict.

2E e AT+ EFE HAXZ AN, "o ¥
Aol AR 7 FelAe) AHM wash 7
el wlm, aelm ATk Solf AR w9
) A £%7h GRS 7S Repeated
Measures of ANOVA®] Fisher PLSD testE E8H4]
AR, A4 2 BA AHE, 49l vpsaI) o
& $£-S(acceptance) FE 23 T EHlEd
A £ nonparametric Kruskal-Wallis testZ o] £3s}od
HAsllen, pvaluezt 005 w|Ttd wf FAHoZ
oo} gl Aoz pEsT

& o}

Frote] AW B ¥of glo} MAHog dof 44
(73%), olo} 169 o2 dolr} wokm, 19] o], A
F agx ok 9 FE Ak A= 7T 77
o} z}el7} gl oo (Table 2), BE ketamine o ©of
4 gotollAl A AR W3 glo] ketamined F
g 5 Uik

Table 1ol A slo] ketamine®] L E£oiFol] H
7het A 9 A 4 HEE 4 FTrell Folvt
gl ewi(Table 3, 4), EE3}F ketamine?] 7+ FoiF
A4 w9 A AF Az Jebd airbx e
A 7HE ketamine S-of F(A| 11, 1L, 1V F)7boll 2)e]g]
T Aol HeolA| ggkrh(Table 5).

Ketamine $-o] 3 ZA HE & A 1L, IV Fol4 &
ol¥F 15, 208 g 3olrl &4 Folrly] A4
Hret Aug o 223 A I F& Foi¥F 208

el Asld w 27 digdity ZEXEg o
gton, i Al IV Foll4 Hmel AHais afe] s
2372 ketamine Foi ¥ 15E 9] Y HEHr}l ot
tHTable 3). &, Zt AHolAMe A HEE keta-
mine §of F7toll 2ol Helx gigtent, 72+ Ful
ol el A HEL ketamine Fo] fafo] F7)tol
wel AZE oz chd wEA dolAe 4E B
et



o7l 2] 72l 4o} sjel whHEALe] Ketamine T+ HFE 61

Table 2. Demographic Data, and Durations of Anesthesia and Operation

Group I I m v
Sex(M/F, No.) 11/4 11/4 14/1 8/7
Age(years) 39+19 35+21 3.7t12 36+20
Weight(kg) 15439 152+3.5 15728 153+4.1
Op. time(min) 26.5+8.8 23.3+88 279+11.4 24.3+£9.3
Ane. time(min) 46.0+84 46.0£10.7 48.6+15.1 46.5+10.5

Values are mean-+SD., Group I, II, Il and IV : the group of placebo, and 5, 7 and 10 mg/kg of oral ketamine,
respectively.

Table 3. Changes in Sedation Scales

. After ketamine
Time

Grou Preanesthetic Separation™® RRa** Discharge”
P 15 min 20 min
1 43%05 - - - 1.9+1.4* 40+0
1 43105 3.3+0.8° 27+1.1% 2.6+1.1*° 1.9+1.6"  40%0
m 41103 3.4+09 2.6 1.1 23.+£13% 16X 1.0 39+03
v 4.1%£0.5 3.0+£1.0% 2.6+£1.0° 23410  1.6+09"¢ 39+03

Values are mean+SD. Group I, II, IIl and IV : same as shown in Table 2. “Separation : Separation of children
from their parents. “RRa : Arrival at recovery room. *Discharge : Discharge from recovery room. * e &dpepos
vs the Preanesthetic, Discharge, 15 min and 20 min values in each group, respectively.

Table 4. Changes in Emotional State Scales

After ketamine

Time Preanesthetic Separation* RRa** Discharge”
Group . .
15 min 20 min
I 20X0.8 - - 2505 20+t12 1.4+0.5°
I 2013 1.7£08 1.6+0.7 1.8+09° 1.8£1.3 1.4+08
it 1.9£07 1.4+0.8" 1.3+0.8° 1.4 £09* 1.5+038 1.4+0.7
v 21110 1.3+£0.5° 1.3+0.6 1.3+07* 1.4+09° 1.3+06"

Values are mean+SD. Group I, II, IIT and IV : same as shown in Table 2. "Separation, “'RRa and "Discharge : same
as shown in Table 3. * ¢ P<0.05 vs Preanesthetic and Separation values in each group, respectively. ® P<0.05 vs
control group(Group I) at the same time.

AA Ad HEE A I, IV Foll 4 ketamine §-of ol vl 4 BA Jul HEE HcH(Table 4).
F 15, 208, zEla RRe FHel® dol gl o, HF FUdTH AL dzXe 7 3
71X 8o Jdoron, glolr}l Brel Ay A off Xo]7} gllem, ketamine Fof Foll4] dold) 4=
dldE RE ketamine $odFolld TU Ao dlz € YAAVA FE Foskd Avee 7 W
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oA el Az, 1ela 7 FHe] FY AHHE H|
ZellA 2edE ol E HolAl gekch(Table 6, 7).
S, gole] FeA JAARA A= g g
7 HeH(nystagmus)e] WEE Hd, 47IE s}
AV FollA 1 oal, b Age] A IL I Y IV T
olA Z+zk 5, 9 9l 12 oA vherykct

Yol FHAZ olFH ¥, ¥ viH =& 4
g ot npaz HEol il Fi(good) EE EF
(fain2] ¥k-&-& Bol Folte] vl &2 tl=F, ketamine
5 mg/kg, 7 mg/ke, 10 mgkg Fo T T2 77
20, 40, 67, 73% S 24, ketamine 5o &-3Fo] =713
o el AR Hixel HEv} Zisdev, BFE
(poor) HF-3-& 2.9l %lole] 7} ketamine F-of ol
AE A I, I Y IV Folla] Zt72h 9,5 4 4 Heg
ketamine $-of 9| Zvlelx Bt EF S
9] W=7} kA s] glol A= gSkrH(Table 8).

¢hd nfA2aE B3 FY ok FEA9E 718
A A A 5 ] 4L e, o}

Table 5. Onset Time of Sedation(Tonser) and Maximal Se-

dation(Tmax)
Group Tonser Trax
I — —
11 129*11.1 292%13.1
I 13.94.7 24.3*6.6
v 114142 22.0%6.5

Values are mean * SD, min. Group I, II, Tl and IV : same
as shown in Table 2.

Eo T4 Evlge] A= wE HF Hee 7
T A Al L I, O g IV Fo] Aeilz 20+
0, 2204, 20+06, 221080|9 1, ¢ FEF 3
2 22 2ole AAlE 2.0+0, 22106, 23107,
224062 Ho, 278 E¢3 25 Foll4 A=
AU Fes o AER FAosiA] g2 HE A
224 7t 774l geldle Aol § HeolA gl

T FEF YEA EFA Holo AR HEE
2z 13 25 g 7182 9 =94
Bk Jgka, ketamine FoiFolAs sidae 7IE
2 9 YA 22li ketamine FoIF 15, 208-¢ll Hl
sl dglow, 384 =a2et EUA 2+ AHel
A9 A HEE 27 Tl gl AolE Hel
A okSkrh(Table 3).

w3t 4 FEF HE4Y 234 slole] HA 4
Bl HEE Al IV ol e Z]Ex]el vl
uetew, EHAle AA el H=e A 1 Fell4
el Hmelel AHelAlep wlmsled, xelx 4
11, IV Follat 72 7|Fxlol wlsll 2otz 3
A 23419} B4 2 A" HA e 3
== 74 7 9ede Held Kol ot
(Table 4).

EA =843 147 54 F3% Slole] HF
Zoigt 5} Alubpoll] Al M F IV 7o =3} 458
X HF Fulgte] Y AHe dzFEc =%
o i (Table 6), ketamine F-o]F2] 3| EA 2% 30,
45, 6089 At 747 Y Al dizdEd
=& FRE EHck(Table 7).

8, HE4 =223% A 0 F3 1V 9 7 199

Table 6. Changes of Mean Arterial Pressures after Oral Administration of Ketamine and in Recovery Room

Time(min) after ketamine
Group Preanesthetic

Time(min) after arrival at recovery room

10 20 30

Immediate 15 30 45 60

I 82.1£113 - - -
II 760x10.7 67.6+63 674*+94 70.4x10.1
nr 773%+69 732199 83.1+142 80.0*9.9

IV 720%+106 69.0*+6.7 703+t98 71.6*x12.1

80.3*+8.6
79.3t8.0
77.8+17.6
784+99

772268 720%X62 675X+0.7 68.0%+28
7841137 795+112 773%123 707152
799+7.8 79.1%10.5 80.9+12.6 7941174
833189 853%182 83.1*13.1" 756182

Values are mean=+ SD, mmHg. Group I, II, III and IV :
time.

same as shown in Table 2. * P<0.05 vs Group 1 at the same
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Table 7. Changes of Heart Rates after Oral Administration of Ketamine and in Recovery Room

Time(min) after ketamine
Group Preanesthetic

Time(min) after arrival at recovery room

10 20 30

Immediate 15 30 45 60

I 1157+239 - - -

I 1068+232 93.1*157 96.8+179 958+19.6
I 1069+105 1040*168107.8114.6 109.0+132
IV 116578 10751187 1078+156 1105+19.6

128.0+23.0
133.0+14.6
126.9+20.3
1451155

85.0+4.2%
108.0+34.1°
123.4+18.4%
130.8 +20.8°

85.5+ 6.4
118.8+23.7 1204+28.5°
123.6+22.8 1189+ 18.0°
137.1+15.6% 134.9+23.1°

123.6+33.7 104.714.0°
128.42.20.0
125.2+235

147.0:15.0

Values are mean=*SD, beats/min. Group I, II, IIl and IV : same as shown in Table 2. * ® P<0.05 vs Immediate and 15
min values after arrival at recovery room in each group, respectively. © ¢ P<0.05 vs Group I and II at the same time,

respectively.

Table 8. Acceptances of Children to Facial Mask for

Inhalation Induction

Grade (No. of Patients)

Score of
Group . Acceptance*
Good Fair Poor
I - 3 12 0.20+0.41
Il 1 5 9 0.4710.64
111 4 6 5 0.93+0.80*
v 8 3 1.27+0.88°

"Score of Acceptance: Good; 2, Fair; 1, Poor; 0. Scores
of Acceptance are mean+SD. Group [, II, IIl and IV :
same as shown in Table 2. * P<0.05 vs Group I & IL
® P<0.05 vs Group IIL

glotoll Al Z}A17] Adul(emergence delirium)e} vheERE
3, AA Y golF 7E ARAE e3le Fole
den, FJEA 23R HUAMRY 48 A7+
S AL IO I g Iv o] Z+z 993, 109.3, 104.5
g 123628, Al IV Fol el nls] 2elgl
Al ARElE AE Hod Fd

HYU¥ o3d d3E T3 zhols] ERdA &
ot 39 ¢gZ L thzFo) vleh ketamine Fo
AL LIV el v 22 HES Hile
B, ketamine §o] FUlolld = FE(Q24%), A& A&
(13%), 71H((13%), A 11%), F+FO%), HBE HI}
4%)9 T2 WU, 7p 4 PHEe FE
g1tk (Table 9).

Table 9. Postanesthetic Complications

Group
Components Total
I II 1t v
Behavioral change - - 1 1 2
Nightmare - 1 1 2 4
Nausea - I 2 2 5
Vomiting 1 4 3 4 12
Lethargy 1 1 4 1 7
Decreased appetite 1 1 3 3 8

Group I, II, IIl and IV : same as shown in Table 2.
Data show No. of cases.

| a

TEH) HFH 4 FA  YE(nontraumatic)
Wwo g gots HAs] 2 A (sedation)A] A uhH &
55 U8sA #7198 o] 7l ARk F
o] Wh(delivery system), Fo AHAZ o] ZAx]o]
stom, Esl ol&=E HWlos diazepam®] 7 F
20" 9 midazolame] %Y, ) =A% AP
£l e uzh F01''P9} fentanyle] F7H
7373 =H(transmucosal) Fo', sufentanil®] B]Z Foi'®,
ketamine®] 237, 24 £o1'9 w7y Fo7, &
£ A7 5o, pentobarbital®] HF) T g
3L chloral hydrate®] 77 203 Zo] Baxy g
c}.
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g A5eFAe ZFE fote] FA uhgel
g Felg 4 FAXY 558 sk, Ay
Fo] W #AE9 wie] gl Foli #Holv}
A2 wrn FoFed® GAlE wiEgozy
a3E 7iiElr] olH-g ZAevl da, vlZhi §of
Ale AFFA7 9 £8F AxA gx u]H9}
o dag B 23 A ¥z Fedezy
AEg A AE g = A2, ofAle) wat
Zd3H(burning sensation)g Yo F Ueon 713
o} 71 E FUFo 2N Fo] A7}l wiEE =
o] gl o2l ol & ulmA Fole AR
yh-go] HE AF FoiE B3l AN A5G A
F dazss AR gl e, WEAE 4o
GFsA e AR #Helel diazepam 0.3 mg/kge]
AT Foi7}t Aol 3] BT e HabHo]
Aeke 22" A, AE0L diazepamBt g
At BE Ao oNA4HE Y chloral hydrate 30
mg/kgo] EFE AP LolollA] A+ Foigoz
# glole] Bebzt siel uld FEA] gole "E
odlA grELH-E ANE Aoty gl

E ATE ol8® Az dsto g, AFotAe
AT o3t FodAl vlaF Fole] AH ubgo] A
3, ketamined] $ol2 AAH A HF AARE 7|
e = oleke Aol Helslo] A8=igid.

B dFollA] ketamine?] AT FodF A 1y
9 g AA "rt Jeld dgirAe Az
GutsteinZ"2] A} §AslA ketamine L% =7
THoll Kol & Holx] gkdkx, o A4 Aot e}
g w7AA Y AZRE ketamine Fof kol FAAQ
Zpol7t @Atk Ketamines] F-of faFo] Zrlgtell®
AR &d g Ho AF was) el wizibA 9
Alzre] JQUAl whEER] ¥ AL AT Folo
£ S5 AUA Ee gido] Lelolr] uf
ol wk¢] AF AT H(extracellular fluid)e] )
&0l AUHcrt Foz A G BE §3o] F
7Fsbe Zloll 71903k eA EEgslo, old) dislele
o A7t dasteizt Az ghH, B ol
R wd o ¥ HA #ZIvE vebd a7z 9

Al Zko] ketamine?] AF Eg TFAHT) 2 AL

e £

A7 Solol S8 3ol AR F4 Y W A
E wtdelw®’, ol ketamine®] AF EE ZF4|

AR o] L& (bioavailability)o] 93%<1 ol uls] 7
T FoAlE A 16% Eslni™, Fako] keta-
mine §-ojA] Z¢ Folof]l 23t ketamine®] H ¥
% BE7 2FAY 15 AR AAT QA
= QlE=Elvh 2eiu) ketamined] AW oA AHgold
4] gt ketamine2] 1/32] «d7}(potency)E 7}2 nor-
ketamine?] ¥F X %7} ketamine?] ZFE F-of Ajo)|
SLFAEeh 2ol AER F7] oo, BT Fo4
o] norketamineol] 2J3F A HIE HEZHog H
g Aoz Y7,

wdh, B gl foll4] Hotel FEA oj4E S #
29}o] #HalA| ketamine Fofo] tzFol wls] o
< AA HEE HQ AL, ketamine 7 FAE F
) FRZRE] slo}E R =gAl ZHel(smooth sepera-
o) & UFE Ho] Fob. aelx ghoig} B re
H2lA] ketamine F-ol F7telle FAIAYA Holrh @l
A AuF, ketamine 7 mg/kg W 10 mgkg Foiqte] of
27 9 5 mgkg FoTH U wEA FAH
4R =S Hol Fr)

ARgg FoislA g2 #olo] <F 30~60%0l4]
Y ot F=A gt mhaAo] oY AR uEE
Bejoke Bavl den? ol HAY AR
Foito 24 A HIge AE 9 WEE FaA
A+ Uk £ A7l FY obH fEE AR ¢
W ulaze] H ol sl d(good) T B E(fair)
o uheg Hol 3lole] W)L W=2F, ketamine 5
mg/kg, 7 mg/kg, 10 mg/kg Foi T8 Fo2 77} 20,
40, 67, 73% 2.4, ketamine §-of 8ako] Zs}g
% £Z(acceptance)®] HIE7} FolAle AE BolF:
v Fo] &5 FtelE Belar B3 (poor) HEE
g MEE A3 gl £ Uk GutsteinF 9]
ZAztet w2y o, B Q4] v]es A7 mgke)
238 v w2 2310 me/kg)d] ketamineg F-of
S FolE b uwpAso] oidt &9 wlEs ¥
St AL HA|, ketamine Fol¥F zLsln Hzd
Wl 4 %ol AAL fFEsA EPeod, EA, F
 wlHAEA Guistein5"E halothaneS AH-8-§2
v, B dFolde enfluaneg ALFo A FS
ok Al JaAlle] Xo]l2 2yt HolEe] AR wHe
9 Aol Fol FF aqlezm Aztsla, el
GutsteinSY0] 483k ketamine AL} B odFoj| 4]
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A2l Aol &5t B A A4 X))
o], B ATl HF 1 2A7L EolollAl F
A g £9E e E A" F ok

Ketamine 2 gt=8-a] wkALo] A9t 22 YA
ol ZAEE APHes T3 ARAE 2Tt
27 A7 &84 (sympathomimetic) 2H-8-& v}elHm
¥, ol& Qs ketamine®] FF L THEF FE
off Zx Alubepsl £3%7] 4 o|y] Eshel 4ol
A&EY F FAAL) £Fog FEddn P
H AFollAl ketamine?] T Fol¥F AR ¢
AANAE Alveet HE Fugte] dazadg X9
g 7} 7ol 2ede HolE Holx| gsich g
voula FEF 387oe 354 =2F 458
ketamine 7 mg/kg 3 10 mg/kg Foiteo] HAE
ol daTEe i, ¥ 54 =%
30, 45, 6080 ketamine Foi, E3] 7 mgkg W 10
mgkg Foldo] tHERT L& 5 mgkg FoiTH
& FAE Btk ole Y¥rH o & ketamine2] 7
T For] A# FF HAHE Axiol 7] iRl
AE e TFol vla] AYBA A%E vA
UE 8F TR A 9% Aeg 4=,
ot e YA ketamine] X% AU} ver
g A= e A wHA gt AT F
ol oF 1A7F 30%o] ZAuH Fol Aubel <t
9] F7h7b Vel A A olsisx] gow, FHA
utH Al ok g ofAlebe] 4% A8 459 oY
A2 Qg #hakd Ay AR wAE gl
], o] Wislol= vl AF7t Hastelet Yzt

Ketamine F-oi3 3hote] &4 JAH7EA] e}
W RAe3 A B, 4 Ago] HaAl ketamine
Fol glote] oF 58%ell4 vlelukil, o]i= ketamine<]
Fol fepo] FUETE o U wEs FUMEE
HojFglvl zelx A IV Folld vehd 47x #
Lol B wes] 5ol wintg X FRE
FEAF 2N 7IEE FAY T I

&, ketamine Foi¥F 3] %7] Bzhgo fEZQI
ez, Z+A 71 Ark(emergence delirium)-g& & 4 ¢
= o, olg] WA Wl AU 5~50%, A=ofell
A 0~5%24, B Aol Ak@4%)et fAsE
W, dybHoe g AoloA v e HEE Heldl,

keamine] % $of W 32AY BTG AT B

T} Aol Uk e,

3EAY EAFRE HUAA L L9 AZHE keta-
mine 10 mgkg Foigo] ozl uld 2 9UA
A== AL o FPE d, ol hak9) keta-
mine Fol2 A I E A deol] 7|l HRoz A
Zhg e}

B Aol FEAd A]% ul Aol ofE 3
BAolAe A4 9 HA HE aga ddtty F
¥, vhHF9] 8o vX= Jgs wAlEr] oy
Ao, ot Feddid AgY ul A A4 =
A wlaz® dFsA FozH olE HAslazt
sl3iet.

EH, AE3HE ketamine oFA| o] oto g Q)
3 gholollo] Folx] AR wyhgo] digEo], A
o] B8] ketamine £-Heoll colag 4io] o] F ik
A7HA R o, £atel gkAs] AR Aerl ol
SolX B3l EE ketamine Fof 4l 3lolollA
A% AR 4kg glo] ketamine$ FoI¥ F Qe
tl, ol cola7} dzotollAl M4 HAE=E+ HF S8
(soft drink)F2] slitojun], 1 M=zl g o] L}y
ketamine2] ¢+ =& AAE-E EE Folv} Al
HE 7 UA colast FAE A)ZHH, v ARG
AEsNI, FALE Qe Fhol] FFo] YW
Hell 3 29le] AUE oz Hxrdch e}
AE3E cola] AE(acidity)7} pH 2.5 AXo|n o]
o] wEAell oz 919 Huto] fubE = 9y of
oll, A8} ketamine §Y& ZF L IAFE £
A(50 mgmho 2 st Fol FFE Ao £F
(volume)g& ER20, oldl 4+ colad] SHE b9
HAF kg 02 mZ 3o Fof Bg 7dyt 4
o Jogy, HEHY ol 9 &F(conservative
residual gastric volume)2] A1 <9 A=E kg 0.4
mg 9= A sz =gl aglm B
o Foll A} A8 ketamine?] pHE 4.5 FET A o]
£ pH 25 HEQ colaol] EFsle] ABFozH
cola®] At (acidity)& vhd ZAAARAE Aoz A%
Hr}

el FE otE Yo B Ajse 2
A ol E dlgoZslo] Gusteind 2 AF kgd
6 mg(6mg/kg)9] ketamine 77 F-oi & Fl, o] &
& Fol3t RE Solelld FolF 20~25Eue] H
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HueHg] 243
Ak P, StewartsVE AR 4
& uk= do} 3Ajol|Al 10 mg/kge] ketamine 7§
o7} morphine 0.1 mgkgs TF UL =2t {4
g Axe A4 "HAE dF 4 dv ¢Hsn A
Al Wholgla it

EHAF obgd ALE 53 ol ERAAA ¢
ot &¥o YHFL =T vl ketamine Fof
FollA o] & W% E HY, ketamine Fof Fifoll
A ?5(24%)7} 7P° ES HEE HYE d, ol
23t FE 2] HIX X GutsteinS (H A ketamine 5o
ol 4] <F 27%)4 vz, b £ dg ol
TEAhE Aol UolA & &ololl4 ketamine 75
%9 =g =A% Hollisters™e] Axtel Y|t
t}.

AEH L, AdE 249 ¢y €& e £
of #gz}ollA wiFH FoZ H ketamined] o
(10 mg/ke)e EHY A7k g xRl §2
whdo] Al er}, ketamine 7 mgkgo] I E A|zke
AR olof] ME E9] A|zhe] A<dgle] wiaA Tt
28 IF AHRE ATE T A" Az 7
Fol Kol A §sfog Ak o 2 4=
4 (reliability)oll Qloj A HF H= L5 uvls] do]
A3 ¥ oheksl guFel Jden, olF sl
o] o] ekAle] T Fof wWE AdstE diel 4l
% 7l8or & A2 Agd)
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