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Clinical Study of Ketamine Anesthesia for Cesarean Section

Sung Hwan Park M.D. and Hung Kun Oh, M.D.

Department of Anesthesiology, Yonsei University College of Medicine

The pharmacological actions of ketamine in human volunteers were reported by Domino et
al. in 1965, and use in 130 patients by Corssen and Domino (1966). -Since then, its use in a
wide variety of surgical procedures has been reported throughout the world.

Several authors(Galloon, 1971; Gallon and Dick, 1971; Spoerel, 1971)reported that katamine
has several advantages over conventional anesthetics. The advantages of using katamine
anesthesia are: preservation of pharyngeal reflex and airway maintenance during induction of
anesthesia, stimulation of the cardjovascular system, wide safety margin, short duration, fast
recovery, little nausea and vomiting after anesthesia, little depression of the fetus and good
uterine contraction with minimal bleeding. On the“other hand, ketamine has also disadvantages:
elevation of arterial pressure and pulse rate temporarily during induction of anesthesia, poor
muscle relaxation and post-operative psychotic reactions are not uncommonly found.

The authers tried to find out the feasibility of ketamine anesthesia for Cesarean section over
the conventional method of thiopental—muscle relaxant—N;O with IPPV technique.

Materials and Methods

52 Korean parturients were selected for Cesarean section including emergency and elective
operation for this study.

Thiopental Group. 25 cases were induced for anesthesia with 3.5-1. 64mg/kg of thiopental
and intubated with the help of 1mg/kg of succinylcholine followed by N:O with controlled
ventilation. After delivering the baby, anesthesia was maintained with N;O—O;—ether throu-
ghout the procedures.

Ketamine A Group. 9 cases, just before skin incision, were injected intravenously with
katamine 1. 6740. 03mg/kg slowly for over one minute with or without N3O : 0;(2 : 1 L/min)
through a mask. After delivering the fetus, a supplement of ketamine and diazepam 10mg L. V.
‘was ginven intermittently.

Ketamine B Group. Anesthesia was induced by 1.72+0.05mg/kg ketamine and 1mg/kg of
succinylcholine with endotracheal intubation. After delivery, NyO with O; and additional
ketamine were given to 9 patients.

Ketamine C Group. Anesthesia was performed with 1. 30:-0. 16mg/kg of ketamine, 0.08mg/
kg of pancuronium, N;O, with endotracheal intubation for 9 patients, ether supplement was
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given following delivery’

Conclusion

With these mentioned methods of anesthesia, the authors formed several conclusions about
ketamine anesthesia in Cesarean section.

1. Ketamine can be used as the main anesthetic or for induction in elective and emergency
Cesarean sectipn because of its rapid onset and intense analgesic effect.

2. As in the method of anesthesia, it is useful to combine N;O—O; mixture and muscle
relaxants such as succinylcholine or pancuronium. This technique is more suitable for mainte-
nance of anesthesia because of the poor muscle relaxation of ketamine alone.

3. For induction of anesthesia, under 1. 6mg/kg of ketamine is advisable. Exceeding this
dose, the infant respiration is more likely to be depressed because of hypertonicity of the
skeletal musculature.

4. Ketamine has a maternal cardiovascular stimulation effect particularly diastolic blood
pressure and pulse rate in the Ketamine-pancuronium—N,O—intubation group.

5. Less bleeding was found during and after the delivery, possibly due to an increased
uterine contraction from ketamine.

6. Disadvantages of ketamine included a prolonged maternal recovery period, and newborn
respiratory depression and these seemed to be dose related.

From the above, ketamine anesthesia appears to be another safe and satisfactory method of

anesthesia for Casarean section, provided that toxema of pregnancy patients with hypertension

and patients who have had psychotic problems previously are avoided.

I. A 2

Azt & o nb w) Abe] EAl Eal ol jelE
FA A grte AL dFd T Aok T Al
o,

Ketamine £ phencyclidine §-%3] 24 A4 # %
F 37} gletz Domino 5P3} Corssen @ Domino?
ol dAHA 2md ola HAHA w}H¢D, GO, F
Z 8 e FFFE FEIA LT 4 Y w4
A ¥ a9l

196611 Chodoff @ Stella®e] &3 222 2 Alslu}
F A 2A ketamine 9] #-4436] woms w e}l g
w2 F AAZEY Je s 9 we FE4
d 2 JAATFAS bHE 2 K8 o 58 dHA
= @] JERdEl dety AAE & d498s
ol A Al AGAM g4 thiepental = vlH & &
E%F o} 8} ketamine 0 2 ulH g FolE A2 ul o)
o4 AE B Agote sk 443 2o B2 TAR
ol dsiA RN 2 AL ol RuHe
wkolc},

H1g A4¥9%x
- "\\ T Ketamine

Thiopental Al

a8 S A B C
16~20 1 1
21~25 6 :
26~30 13 5 6 7 |31
31~35 4 | 3 2 9

36~40 | 2
41~45 \ 1 5 1
A 5 | 9 9 9|82

1. HPoid & Wy

A, @A

19714 1049 48] 19754 58 7HA] AN mY A A
A AGRA S A R A S 5298 §F Ax
£ ooz #dei(A 18D,

Thiopental 2 =31 & $%4 (18 thiopental
o2 §rh)s} ketamine o & VN & A2 E(eldH

— BB —



—K NI B 88 258 1075 213

Hzg H554 &% -

Ad+ed BH

~—__ + F + % 4 8+ %
T Ketamine Ketamine A}
48 % e Thiopental Thiopental
TS S A B C A B C
of ¥ F W ¥ F 3 11 I 5% 4 ’ 1 I* 23
W2 oA g o" A s 1 4 2 4 S| 13
= 4 = 2 3 1 2 | 6
€ of A uh 2 b 4
A = 2 gk 3 3
2 | - S 1 1*
AN BjakEo] wlom wh 1
Hup A5 !
oW o= 9 x| 1 1 )1
A a |9 7 7 4 11 2] s

ketamine T2 2 g9 AGAAES] A 55 A2
Fo Zorm 450 44d), w2 elective ope
ration)o] 8e gon] wEulA e FFAe) 9
%} physical status = 7% ¢] class [, 1% 459-&
«class To]gla 8A ol F4 el F vhAloz g
x},

B. gug

L vhAlRet

BE Ao A A%k o 24 atropine-sulfate 0, 4mg
£ e oF 08Ad T8W Fastges 29 2
Ay ASAE dA RddA gE AL Moz
ek

2, vhalyhg

FEYNE 4580 252 F 4§ & A4
9 AEZu 7t As] FHelA F oulEE HEEHA
AZstgliedl olw Agg oA e AER vk
o] 2722 ERshdrh

Thiopental & | $Fokt® ¥ A=A 25
At} thiopental(3. 531, 64mg/kg)-& A3 FHu)
F 218t A& A9 succinylcholine(Img/kg)-$ 3
Zated Sl ARstgsh. debst ves AANE
oA £ (N0} A14(0)E 2: 1L/min B £33
WA =484 vk# s 2 24835 % (controlled venti-
lation)& #gQx #ol7l Ve Follx £%9 ether &
N;O—COpell F/HEUAA =& F4 5t

Ketamine 7 : $&&u) 7} 948 5o x F keta-

*Apgar score 4¢]&¢

mine ¢ 2 = E FET To2H old) FETL FF
o} 2] wel vhA] AB 2 CFo® vpglieh

A : Bl obiwukA] 742 ketamine ulo % wHHE ']
FRAA L Folck. & EubAl AEE VTR L67k
0.03mg/kg ] ketamine & 13 AHA AA8 AF
g ohg A2 e F 5x3F e N8 s¥
£ RoluAl st FAIL obFd whgel xelA ¥
W +%g AR ST et vhesl AAE
100% Aznkg vheaz F9AR T webtdFiaE
FA7t $A0lAY w4 e AFE neld ketam-
ine & A& ukelr} diazepam 10mg & 2 A
25 A o AE A £ N O)—44 (0D 24 =HE
= skl eh, v

B3 : §] o}ukE A 712) ketamine 3 suceinylcholine
& A& Folvh. & AT H4Hht ketamine 1.7
24-0. 05mg/kg & AAF BFeL T§o] A QL suce-
inylcholine Img/kg & AF3e] sl RN ARF 743k
A% Aged o Loy A% 20~40mg 9} succinyl-
choline & Z7t2 Abgglgem w7t kg9 keta-
mine & &7t2 F¢ 1 o Eolrh

G : v o} u& A 7% ketamine, pancuronium &
H 282 NO—0:% FUAAQ Tolet. & FEdo
1B F Z%o)stAl =4 pancuronium (.07810.014 m
g/kg & 5% vH§ ketamine L 30+0.15mg/kg €
AA3 A5 +5¢ ARsAGT 2]eide] F
23 Qe 1z B2E 2AZFE A ALE
w2z a3 FUANH-E Thol el $2Ud slabiat



214 —The Journal of The Korean Society of Anesthesiologists : Vol. 8, No. 2, 1975—

H3HE. uhaay
T L S Y 7l A &l
: Thiopental +SCC-+-
Thiopental N;O-+Ether + 25
Ketaminz A | Ketamine+N,0 — 9
B | Ketamine+SCC+N;0 + 9
c Ketamine+Pancuro + 9
nium--Erthe
Al 52

AL APsn et AxE N0t O(1: 1L
/min)E FY 3 BlolalEF FelE &% ether §
N,O—Opell H7tote] vk & A sFA A 3 7).

C.

ZEe A T A2 Qb 99 9 x2A4 F
H X-AA5E AR A4S Bl A9 Y
ot(Riva Rocciy), 94t 2 5§45 5800t 243
gt

ol ok4] Apgar score 1 ¥ 53] Huf Ful &3
gt AHAAE FATE v FEEE A v
A HEF wiof uwldA 7R AzZHLD.IL, induction
delivery interval), 4<%, w8 @ 3 B4 78 ohgd
23ARdAY). 2 FEvhid f4F BE3d v
H8 7352 Egod FnYdAE 585 +
<:2] ketamine 9] §-&4d dslAE 29 51g ek

o BHEdn

A. obNE M=e| BHAE

1. 99483

A28 AFLxL A 1 oA 2nE ulkslgle] 264
a4 304 Aol AlAl 529 F 60%el #FsE 319
o2 AY Bggm s JoldEl ARE 2040m
7H vhel g AR E 42424 Evl thiopental o
£slget.

2. A AA4R

A28 d449 hematocrit X} § = thiopental
ZolA Zz 11.8+0.33gm/dl B 36+0.96% 9.2
ketamine Fell &= 2 11.7+0.26 gm/dl @ 35:-0.
76% 9.0, B 47} 10gm% o] 344l 4 2% thiopental
Fol A 19, ketamine Fol A& 39 0] 4lt},

rAAL FuE el 4RE gged, F4 X

© torr

160;-
L f\ : J— Thiopental 3
|5oI \ — Ketgmine AT
/ RN o= BT
\ I \\ N\ —x co
14C - [
isof [/
7=
120 ¢ N , .
¥ NI TS
ok - :
too} A bag il
. ;,_—- DY /f
90 / *
L / ":‘"R':" / R
80 _.xg,./__.
N //
70
\ T — L i L 1 —_ 1 i 1 L L L ]
o] 10 20 30 40 50 e (I

12 o w%

A 1344 AfD 45 WAL H L vgLy
I el & 25 F4tolgloh

3. AL%

Al 2 Eell ZAFE wbsige]l A gAAEY Hezs
7t3 B AL HFEPEFH(CP.DYEA A 52
HE 238 (4%l thgo s e AL A3 A9
AMEE a3 4224 thiopental 79| 5¢, keta-
mine F¢] 7ell ¢t}

4 &3 4 Ad+ed 1LH

520 % &F4E0] 440 (85%)olgm AY£Le 8
dA(15%)5.2d CP.D.e4 LHtse @ Adg=gol
Zzk 21 9 29, A AFANEL 235t ARdA4
27 7 9 690lglem L 99 ALFeAE AR S
Fred AP G 0 2 ).

B. O S 2o MEY

1L ¥4 a5
A4 R589} A 1A 2E upe) o] ¢547 9
k¢ thiopental Fol g} vl =A Ao} 122.1£17. 2



—REMEBABEE H8E B2 1975—

"4 57

215

ek W% (torr, JF +EFH 3

T

RECED

2B

10 15 I 20

25 30 35 40 45 50 55 60

Thiopental

122.1
+17.2

136. 7,
+21. 3

137. 5
+22.3

129. 0,
+25.5

122.7
+23.0

117.1
=+17. 5

17.7
3:16. 2

115. 6
*12.6

114. 4
+12.7

114. 4 117.3
+13.2|+1L 1

116.5| 116. 8
+ 9.6/ 9.3

Ketamine

A

126.3
+10.6

133. 6
+13.0

140. 6
+11.5

+16.7

139. 9| 130.6
+14.3|+13.1

128.1) 123.8

+11.9

122.0
+13.0

126. 0| 120.0
+15.2.412. 2

126. 0 126.0
+ 8 9\-_'- 8.9

124.0
+ 89

B

121.1
+11.7

151. 7
+16. 6

147. 2
+16. 8

138.9

419.0[*18.1

129. 4

117.8) 114. 3
+13.9/4-14. 2

114. 4 116.1

+18. 8,:L—15. 4

115. 6
+14. 2

114. 4] 117.8
+13. 3+13.0

115. 6
+16.7

122. 2
+ 6.7

150. 0
+:20. 6

145.0[ 130.0
+16.2/+17.3

127. 8
+12.0

124. 4
+12. 4

121.1
+11.7

121.1] 118. 9| 121. §
+ 7.8£11.7[+10.5

124. 4 126.1
+11. 3411, 1

125.0
+13.1

H5H. &7

sHote] WE (torr, }F+FFH 3P

——

A7)

AA

5

20

10(15

25 30 35 40 55 60

Thiopental

79.3
+17.2

92.5
+16. 5

93.4| 88.7

83.7,
17. 0|18, 5|14, 6|£13. 313, 8/=-11. 2

810 80.7 79.0 79.0 87.1

+10. 2|3 9.8+ 9.8+ 7.4

8l.1
+ 8.4

Ketamine

A

8L.3

o4, 4{ 92.5
468, 3+ 6.2

9L 9
+10.7]= 9.2

88.8
+ 9.94 7.6/% 8.8+12.21+14.1

82.0p 84.0
+13.0|+13.5/+ 8.9

86.9) 90.0f 85.0

B

76.7

95. 6
+11. 2|+14. 2

100.0] 92.2/ 8l.1

78.9] 78.9 75.6 74.4 77.5

+14. 1j+14. 83-13. 6{=-12. 7|:12. 7| +14. 5|1-14. 2/ +15. 6:£12.7/+ 8.8+11.6

81.7
+ 7.1

110.0
+15. 8

89. 4
+11.3

100. 6
+11. 8

86. 1

+ 9.9+12.2

8L.1
+13.4

79.4
+10. 1

76.7
+15.0/%17.9

90. 0
+15.8)+14. 1

92.5
+12.8

¢ (1) .
reck

1ot
oot -/
90}

80}

S, . L L

---= Thiopentol

—- Kefcmine
PEEY

=

A
3.

i

L !

30

40

-, 80
3

60 (Min.)

o up4-2] 9F

—91

torrolwl Ae¢] WA= 102 Fo| 137.5+22. 3torr
AR FE g L F e B 4 A=, ket-
amine A,B 9 C 4] glelA & wtAFEAAd 27
126.34:10.6, 1211117 9 122, 246.7 torr o] )l 7
o] 4% 5RFol 2t 133.6+13.0, 151.7+16.6 %
150. 0--20. 6 torr 2. & Z7tslivhrt 2 & Q4o 2 3§
¢ 2 5 Jddeh F o AAd wE s R EE
238 %718 8] $-2 thiopental 5} ketamine A,B &
CFollA zZz ¢ 12.6, 15.8, 25.3 ¥ 22.7% =24}
ketamine B ol 4 Al g WF& velych

#7471 ¥ otel] glol A& thiopental Fo] A 79. 31172
torrojyl Aol =l KE 10&Fe] 93.4+17.0torr 2
27184 3 ketamine A,B 9 C Zol A& =3 Ao &
7+ 81,3+8.3, 76.7+11.2 § 81.747.1torr ¢| 1A o]
ul# f % 58Fe] ZH2b 94.446.2, 95.6+14.2 H 11
0.0215.8 torr & =stsgvirl o2 & A QAo =w



246 —The Journal of The Korean Society of Anesthesialogists : Vol. 8, No. 2, 1975—
HeH. a4 W GHFEEEFHI)
NEGED)
% 24 5 10 15 20 25 30 35 30 45 50 55 60
Thiopental 82.2) 87.7t 91.5 90 81 90. 9.0 92 ﬂl 93.7] 92.0] 89.5 90.3 82.3 75.2
+18. 0j:16. 8--18. 617, 4115, Bi-L 14, 7|14, 5417, 7|17, 2|+15. 7|15, 2/ +-29. 5{--36. 4
Ketamine 87.3t 95,0/ 98.3 97 Br 97. 4 100.4] 97.00 97.6 98.2| 97.6| 96.8 96.8 95.6
A + 9. 7/1415. 4/1+13. 6[+13. 8i:|:13. 71416, 2|13, 7|17, 4)4-17. 3!:{:16. 3|+16. 4j+15. 1/3-12. 8
93.0, 98.0} 94.5 96.5 97.8 102.9 102 0y 103. 1| 104. 1} 103.5| 103.5| 100.5 97.5
B +14. 1|+21. 016, 7|14, 41+10. 8j=-11. 0i= 8. 0|10, O}-11. 4{£-12. 7|14, 8| +13. 6/+11. 7
L 89.6f 115. 1| 108. 7} 107. 6} 106.7! 101. 3} 191.6} 103. 1| 103. 1] 102.0] 99.8 97.8 94.8
% +10. 6§13, 9|11, 3 14 R+13 9+ 9. 6{-+12. +12. 5|15, 7|1-17. 3|-+16. 3|-+15. 6{+12. 7

Esge. oA 8 FEF das FUE
w}4-& thiopentsl 3} ketamine AB 3 CZH4 A7
S} 17.8, 16.1, 24.6 9 34.6% 24 ketamine C&
A "as FrEE & 4 9=

2. W4 AF

A FEAFEY BAYL4] HF2A6E YW A2
S A 2¥E vk} ek, F thiopental 3 ketamine
AB Y CFeil A s F2AAS Gitae 747 82.2
+4:18.0, 87.3+9.7, 93.0F14.1 9% 80 6:10.6/42 %
v % 54-Fde 2F 87.71+16.8, 96.0+15. 4,
98.0--21.0 ¥ 115.1:+13.9/2 03 F/Ms4 3 wiatf
EAFY Wut4g JR-gE A4 2y 47 6.7,
8.8, 5.4 % 28.5% 24 ketamine C Foj 4 &4 3
7b7F A€ & F Ut

3 EFRY 4F

35E hetamine AZTE AT & TAAE 1R
WERRe 12 % 2RI ABdgiens 4=
vz § 3 glgom ketamine CF 9% 244l 4
at R HEA $o) g R Z4dAEE 2 9] 5
AT £2 & A Gt

Ketamine C-o]4] pancuronium F 3% FZ &
A A5 (spontanequs respiration)e] &eob& =7t
AY HFA DL WVE3 19%0] £959% 91T 6ol
o] 4 neastigmine lmg, atropine (.5mg.22 3] ¥4]
23 FAAR $go] ¢} B nerve stimulator £
Eob N A 5% AAE A 43 HFsd o
on} wright respirometer & 53¢ B 1533 ¥
3} BAEEH] A on F¢AF F47 L(head
Bft)e] sFs3Mg o m 2 neostigmine & A3 F Rt

gt

 H7H. HREF o ob g4 2ALD.L)

T
LD.L

& ~
1~ 3
4~ 6
7~ 9
10~12

13~15
16~18
19~21
23~24
25~27

3% LD.T.
TEEAA

Ketamine j

Thiopental A

B C

B D e
Lo T L B LY
_ N W
B (SR - N

= O v

1

10.0 13.3 14.0 9.0
+3.43 +5.00+5. 813, 35

C. Myjote| ME|

1. =3 FEF b elntgA HAD.L)

72+ Fol A8 LD.LE A 786 FAR uke} gro] 7
~12% Abels} A A 5201%F 2991 B4 oF 55.8% % A
3+ C.P.D.2A $F44g 4t thiopental T
She 1dl & LD.LL 3809 o fetal distress 24
FFeE L ketamine A ¥4 431 1o 9 C.P.D.
24 FFFEE 4 ketamine BFof] <3lE ool
A LD.L: #7222 g 27808 AdF 73 7 A
gt

8 5. thiopental 5 ketamine A,B & C#2| s
LD.LA 7k-& ZH7F 10,043, 43, 13.345.00, 14,045,
81 8 9,043 352224 ketamine C, thiopental,

ketamine A ¥ BT9 442 gsich
2. Apgar score

&
i)
K=

[



< RRMRARGEE W& WM 1975— 217
# 83¥. Apgar Score
1% 54
Ketamine Ketamine
Thiopental Thiopental
A B C A B C
0~ 2 1* 1*
3~ 4 1* * 2
5~ 6 2 1 3
7~ 8 4 1 1 2 2 1
9~10 18 3 4 7 23 6 7
Sq4F score 9.1 7.3 7.8 8.9 9.8 9.1 8.7 9.8
+EFg A} 41, 64 +2.83 +2.33 2 67 -+0.55 +1.45 +2.65 +0. 67

*x AL o £ & 1% Al Abke]

H 9B A43 Ketamine %3} 13444 Apgar Score

A% kg 7 Ketamine 5o %

Apgar score AT BT cE
g4 EauA q4AAd  EaA d 4 A & "k Al
9~10 2.10-0.06 1.65-0.21] 2, 114-0.28 1.84-0.22]1.39+0.49 1.18%0.50
7~8 2.00 1.63+0.02 1.89 1.56 1.82 1.51
5~6 1.96 1.72 1.94 1.63:£0.01) — —
3~4 2.00 1.77 2.06 1. 64 — —_
0~2 1.58+0.11 — - 2,22 1.92

1.84

H10B. 4%, "1 % HEA2ED

i

5547

F FgAZ | HAAZE
“Thiopental 63--14.2  73+20.3  42+15.1
Ketamine A  82+18.7  91:£20.4  41+17.5
‘Ketamine B 89+21.2 89254  29+12.9
Ketamine C  64+19.6  76%19.0  25+12.9

5 +FFH 3

7} 3¢ A4 o} apgar score-® W& 1 ¥ 5EFl
= gastges T 448 Al 8®e vk F 1Y
A8 Apgar score & 7o]4re] Al 5241F 416l 2A
78.8%% A &}= thiopental, ketamine AB 9 C¥
A8 %7 Apgar scorex zZ7 9.1+1.64 7.3k
2,83, 7.842.33 3 8.942 6784 ketamine A9 B
4 w8 thiopental 8 ketamine CZo] %2 44
£ 24

53% Apgar score ¥ 70l 4te] A4 9%4.3% % A

337 Ketamine e+ E &3 2 /kg A 5

3] Z-Fol A8 T scored #H7 9,840.55, 9.1+
1.45, 8.7+2.65 ¥ 9.840.672A4 thiopental % ket
amine C¥°| L % ¥k

40184 Apgar score & el ol &= thiopental
A 1dl (a2~ wre)dgd . ketamine AB 3 C
F A 18A e 27 2(fetal distress), 1(v]5op) %
1 (ketamine 2.2mg/kg Fe3)ol Bl @z, 5&A0l%
ketamine B Foll 4 18416l 6o]4olwl el 4el3tz
otalslgl®l 2417 glgieh. & ¢f 26l 25 C.PD.2
A £FFEe Bt 2 %l ketamine 2mg/
kg 3o 9 ILD.L7F 278 Agwl ol 24 13+ Apgar
score 7t 6olwl Al 58Ale] 42 slgdon, =Fb 1o
= ketamine 2. 4mg/kg 5o 82 F elolrl =gl
=4l 2wl Apgar score 7} 94 ok -7 Hu) 24 7]
) FY o8 5EF Apgar score 7} 48 S o]
t}, o] B Apgar score 7} 40]F4w] 7l = ZF AA
T A Fol] 2Agsgles Ag dE T goleh

7 Foll A Abgsl o3 Alsh 18419 Apgar score b
o] siAla A 9 Hel vk,



218 —The Journal of The Korean Society of Anesthesiologists : Vol. 8, No. 2, 1975—

. (mgrkg)
l
i
Bl
?_.ogL ( I ‘ I T
| i | i Jaan Az
1.8 ‘ ; . i.g,_an "3
IR

|

2 4 6 .8 __ o (Apoorlcm)‘

H3E 1349 Apgar Scores} Ketamine 2,

D. ol A2t % =&

1L %, v 9 3547

7 29 B 5% 2 AR 3346 "R
AR AL A 10T FA T uke} el F thio-
pental 5} ketamine A,B & CZ9 g4<Ane &
7z 63+14.2, 82+18.7, 89+21.2 W 64319.62°]5l
2, sHEA e AT A 72 7342003, 91120.4,
89:-25.4 2 76+19. 0l gieh. FdFE o =AA
£ thiopental @ ketamine C Fo] ketamine A 3 B
Fo] wdl groros wiAlA S FEARY A A
ketamine C¥¢] Al = glch

st 8244 2 FE9w A 72 thiopental, ke-
tamine A,B & CFA 77 424151, 41%17.5
294-12.9 & 25412, 92024 ketamine B 3 C Z9]
el sld F@skgich

2. &N ¥PHE

Ketamine stflel A el A3 24T 4 A& 3%
714 A+ (emergence phenomena)?3 4 7}(delirium)s]

1 & Z(hallucination)-& ¥l #AE & AgE ¢
gor] &% Pl 234 9 ketamine TF 26%}
il gololA $£4F FL Fctn dEgen
2 F Ealg Bolgdotn 34AY AEE 18olgrh
Ketamine C# 9% % 2¢dlol 4 mi3 {24 gol ®i
etz glod 2444 53 24le] glglen o
oAl B g wkgr Abgle] glgled AApFEAE 2
o wHYY S WadE Fastein gk

3. 4 2 g3 AFEY

Thiopental ¥ 3+ ketamine el €% Z4 HJi-
900 @ 790 ml 8 5% x=R+§NE AFA9n 59 &
thiopental 3} 3% 9] ketamine A F, 37 2| ketamine
Biel A 727 500ml 8] A¥-E 433l ketamine
CEolAL & o =E gigich 2ax HektE:F AT
F&o] ¢5jo] oS L AT e ATAA T
d = slgleth

v. 1 ot

An 9 g o} kAl Wlgh kAl gk ek R FE
o Ao 3=, 4k 2 vlalF Gape slet R34
wel A= gk

2 F A=A eEs Fd 28 AgHA R
thiopental—Z§0] 93] —N.0 ¢+ g4 7keh3h7] (IP-
PV: intermittent positive pressure ventilation)w}3
e AdAAgd gubde kAFA E F Ae-
w3y oleta Hodges 5 Hodges 2 Tunstall® =
Crawford®= wu3tgdrt, 23 Fo= thiopental
2 ARlA A3 F 455 (McKechnie 3l Converse):
w e 12(Kjellmer F12)e] ol ot dlA AE
Acka stgleon Aderd] At el AbRdA R
g 3 wlelell A AL P ARdAAE A
McDonald 5.2 wmstgel. el odet s ok ke
2 Eole obE2 wot ¥, Z 8 skl FAHA
(Ploman Y Persson'®) £33l g (fate)= =k
& 2A gasA Aok 2 olfe Hoht Aoty
ARe kBl A7t Al AMHA gyl =Ee] A
Boue] okz o got2ie W FAA wiadselok
ul malegto . olg=el AFA st AAEE HE
olct(Jondorf 519), AzA o= stgke] mhi ko] =
Aol FAAA Fedsga eiolsjucie EpAF4
Aol A v miAg A3E 2434 fek 5 Ko-
saka 519.2. 3% kgv} 8mg¥ thiopental T F 4k
29 #Hotd 3FL AALEDL ohish 343 7
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Apolel] Fukxl z4) el A Apgar score sl @A it
el A .2 3o} barbiturates] && ejolrb <oty
2 » 318 8t gjv}h, 28z Cohen 1L v & LDL
7t Ao At = we %9 thiopental BojA & dl o}
€ d¢ste &0l Feklvta ¥ wstgl e Kosaka 5
e LD.L7F 6~88¢ V7% ¥ Hol Folz 3
drkh

Succinylcholine ¢y} curare & 219 47} ammon-
ium F& JFA 3 glon 54 o]-23l(ionization)s}
2& A 783 =(lipid solubility) & Zx1 gl Bigré
2 E3b8kx] ZEly] W Eoll deld) s AY 9gE
ZF=2) o} 0w (Thesleff1®; Dripps E19) =3t o] k%
L ATHE A4 g FA devian dgc
(Kennedy?®), Stead?V = AlAo}7} @& cholinester-
ase level € 7Fx] 2 ¢l &l £ 23} succinylcholine
o el AgE 2 gLen Asviie  qkal A
€ + dvixn ¥3da gk 2V oly R34
-8-0] k4] (depolarizing muscle relaxant)& A<}
Erhalel AFS el dey 4E FFHokdte A
°] gleh

Porke 2.2 N,O—0;% 4188 AGdAEwsF
66%92] AL&E 9% W ¥ o}¢] A4 3}(oxngenation)
o} Al4fo}l¢] Apgar scorest Erpstelvtn dlg.o
Moir®e] 93t N;O—O,F 7:3% w4z wag
Tark NoO—OzE 1:19 wgelick 0.5%9 haloth-
ane¥& AH7F v o] ©l £& Apgar score & U
eplebn dhgieh 2y Y Ede 59 NOE &
B oL AR 3R o Fo|ok ge | F Al
3} %3)7) Chyperventilation)¥ A A o} A & 73 & <
et »asta gloh(Morishima 5#; Moya 52),

I 9]l = kAl e s o] of ¥ AL Fo A ghol v,
& ALRelA R/ GBS g AA deldl 9
£ o|AA Hed ol Weoldd 9 solzA Y 3t
ol7t ot Al ko] Ao nte} dlolyy Y zA ¢
T o] FARAH L A AFY 28 FEAE Az
Helzeh NOE A7 Asbell whet & Alv] Sy
N,O 8 HFEEE N,OFEY 2~4, 5~9, 10~14
16~202-F Ald-FHw 5% 57, 72, 79 & 87%
2 Az F7g & 13164 2%, Finster £M.2 A9}
AAEA NO £ A 73} Apgar score 7+8] 3412 7
Edtx LD.LE 108l #AA4ARA 2obx stge)

Qutq o2 A gd ol § thiopental—z-§-o] g
A—NOu}# Al NzO 7} efole]l vl2] @3S oluf
7] fMA SHERRE A el dAsA +eE
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T JEE ARY FEE vl YA L5}
AEFu & gusta = ARsE Ao Frles &
A7F ool Q& AReh A 6EoA m=Ro] LD.ILoH
1429 Apgar score $+¢8] HAE £ o LD.LA &4
% Apgar score 7} $71ee AgE $2T 4 g
2 Tl AR o] 943k whyl 2. 24 thiopental F-o A
£ 54 Aoty «lF Ay XA

Akamatsu 522& ketamine o] Z3Eule] AT
Bl otell w A& g3kl L whA Atz Fhgl.es Me-
Donald 519.¢- ketamine & Ab3}u}Foff A}-g-slEd 9l
oj4 o8l 7bx] ZAo] glvtx dtgirh & Galoon™ g
Spoerel®®el] £]3}% ketamine & 14 o} & A A7 A
god, WEHAES AR TR f4, AdH-
AL A, ATEEE EFAAA FFY] A1, ¥
AW, B &AL whE T4FY 3% o
£F 24, FE @Al Ao A Hegdel, 2
AR EA GAFQ Hot 9 Huppaks, 5ol g
ddvte A4 vimd ey 5 449 34
5] FAAS T gl

2 4 F &7 & $4l kelamine & gl A&
1% A9§ A54EE olEdd IEAAEA A
48 xgtek. 2 A3 2mg/keg ¢ ketamine J FF =
H39 A 30& ol FEE AAXT & UL ]
3] AHgo 2 wloputEA AR FEY HJEEHAE AT
+ 98¢ FAFA}. L F ketamine & AR GE
AR oA FEF 5 EA LS BEFA7 T 354
A v}uk-2-(delirium reactions)E-& glei7] $}a) N,O—
0,5 A-435tgdrl. Zel1} o] ketamine A Foll A Al
] AL Zgelske] ot sl B
webd HiEeE g b A el Agich eld g &
BSpE7) A8 Hol A Ago]l gwElglen s
F Absge] ZobslsiA el 28] SR 24 = ketam-
ine B 7¢l] 4] succinylcholine-¢ ¥ Aoz FFdr
i AAAG] 474 AR A4 o S E
A$-= e 2#y ketamine CEellA& =k 13
¢] pancuronium HF 24 & AAFL S HFL
HE THOIE 48 + Ayt

AR gkl vl A Qe AFAA vHF 9 s RA
A AF FE gAgA ALTE o+ Ydded
thiopental i;ﬂ} 8] 3] ketamine Foll A A F F7E
vrebdieh 53 AlguAra-g ] ¢kwl ketamine
AT AE 713 4ha-& A8 3 thiopental ol ¥ &
v A5 e o9} 4 AL ketamine I =il
o] Hofabgatgd el Ao Az
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4xd Yutim upE AFAN FASE A&
B 93 thiopental Fofl v 8] ketamine Fo]|A o =
sbete APE ngv). %48 ketamine C FolA: u}
HF 52 WAs Frgon 1 F A4 5}71'31'

+ A& FHAE $ At

Dowdy 8 Kaya® 9] Traber 2.2 ketamine o] 4l
el AL A $3480] g&E nudtg
=}, & Traber B3390 ketawtines] &8 muol g
ulHo] Autelntsle] #lal, hexamethoniumd] €%
A7 A 2wt == atropine 3} phentolamine 0 2 4] ]
FAAs a-A AR ALE P ADomd 948
aAtd g
i Traber &= ketamine & Al® a4 a4} S

44 RAREES FaFARAdA ARt A

A4t} ChiodoffP % A 7~873 441 (THHMA A Y <
A g Aukst oFe &3 gl v FAA z}%f(vagotomw#—
e AEEL dgivh ol 94Fo] ketamineo] FFHA o
2 3AA7-E 328 (Traber % Wilson®®, Traber
F330) e wisdl o8 <-§a ikt (bororeceptor re-
flex)d Al (Dowdy @ Kaya®®), ©+x2] catecholamine
9 %8 (Virtue %, Chang 5%, Corssen 54), %
2] % catecholamine ¥ reuptake u}#] (Montel 540,
Miletich §), A1#el] i %} atropine &F212-8-(Tr-
aber )3k $A512¢ A AFEIHE steroids &
42§t} (Oyama $¥0E 59 4740 nasiel givh
12 3 Stanley*® = halothane s+ & 37+ 7 abat
A (sympatholytic)} B 24 =13 F 6l & ketamine 5o
2A 28¥ AT 9k g xAsE A€ 21
ketamine 8] A-§A 7R FEAG-& AR A=A o
£ FF2A3A9 75 A& & A4t
Thiopental N A % st F ol F 5] otz =
el F7HE Rolv ol WK EeF AAdARE
ZF, wolmtEztA kg =hH S} dolntEF Fo3
etherdl -0 2 A A=}, 1960vd Devault $49& 7] 31
WAL 2 2 AR 93 A" asiedl e
25 wpglel, &F 25 A ul3 8l succinylcholine
£ AE-8te I AN E 260 Gl A &7 8 Ao
Aakst Avkert kg § R King 5492
o] % wWEe] ulF—u]FA7AuAt(vago-vagal reflex)
27 wote 3L R RAVSS FE9 A5
Aot AAtgc}h. Pancuronium & 448314 7] 3w
A& A 5% Harrison”sl Levin 4 Dillon®.2 7
g ui3 ol A 88520 FAEE RAsdch
Harrison*”-& 7} il 4t b3 43354 abe] 26% 9 &t

ARG olF 444 AR F

€ HeEPRE 2.0 v 9lo Vaughen 595 79
ut¥ €Foll pancuroniom & A8l Al AlaE W
el FHEE nton Bil 25 QR ARy
A ele]l A B9 WAg F4E FALE gy
=3 el Matsuki $598 gl Abal-g §hRe 4+
B 5lol] 4 ketamine tkE-w}3 ¢ 7} ketamine, pancuro-
nium = ¥ et @otsl Hupe] o] ol & Al el
Yoz wudtgel. 28l & A Tl ketamine
CEAl A v ukelbgo] elze] vie ot S3) B
kel SYgA € AT 4 gk

Pancuronium o] |8 w9o] &g Kelman ¥
KennedySVe)] )& nn5 #} ¢ ¢x Stoeltings?-&
pancuronium gk 0 2 7| Pl 4] 4ol B 2ol A P,
V.C.(premature ventricular contraction)s7} {2
& B3Egcl. Dobkin $5.& 7 g 4tgtA] pa-
ncurénium w0 2 54 4, succinylcholine u}-& =
ke gelloi Al dA Al AR YL Ay
A3t il Vaughan B49% Arala]l  14¢0 (12. 5% el A
Y A1# ¢l supraventricular arrhythmia, nodal &.&
atrial premature contraction 3} 2d|e} 4] P.V.C.7} 31
Asiglet S o8 mE AL FAYY N
o WAE BT F doivkn gk zElm ol Y

AL Gy Fole glovy QAR RE W o9
7]‘ ke Katz 9 Biggers©2] 7o £33 9},
E 474X ketamine C Foll A AR wrg.e A
AR B ot ebdel] vl # ®AF Wb e
+ ¥ U2 0192 ketamine CZol A Y $37)
2 BAslY oty Hubao] sl ketamine, pancuro
nium B AL S ) aqlel &% Qgkelzin
ARSI Aol delde de wikA g W Folwln
= % T g

ZEo viAlE 9L ketamine A F& At
A Tl A TR GAE ALYs wFo] 2z ux

E2455¢ AAFTU2H wetd 2 2ol g viog 4

£ 9glvh. Corssen’®.& ketamine =}#] 454 <A H
d AR ZEAHEA ZEYAE AF 2AHE A
7F el 1AL Eal ekl ketamineo] 2% F
AHUAT A5 %8 FEGg Ay g, A%
28 deldE 30~60% Fol FA3TFoxw 3Es
—‘?—E%C’] 1~2% A48 $5 glors A4 38

23 Aol Fria Fgr}. olshge] ketamine 9
:5.-3—01] "2 98k 834 E(dose dependent)d] 4}F
ol e FbEH A4 dgd ANE B Fge] 5
Aa3tch, Albin®®.2. vlg] Ay &3k A4 g
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5% ketamine £ & ¢}& F-Fo] Fojol nAYH wzt
7 M43 FFee g AAdgch i ez
TR A F AMEEA A v AAY & FE
AgFH <l AP Foiglel #& FRIF}. 3 Bab
ohviel 713X W EAy| x| B3 o] o} § ketamine
9 elgkatg-0 = ¢l =84 (lung compliance)e]
ZA oz AAAAAE 2 A(AAEA AR
7t A AN A F3 ATz Z3hAelet e (Cor-
ssen 5400),

2 o Tl 4 Ketamine B-Zo|l A& A4 Sjol X 2
~33] 4] succinylcholine 8] #7131 58 Moz Yot
Fwe] BdTide TFANE gk eldl H#4
ketamine-pancuronium & & wiy & s1a} wlF -~z
+ 5ol FAY = glglx el A+ pancuro-
nium £] 13] Abgo 2 s 3hfAaded A HehE B¢
) 747 SR ZSolgde] AT FAEE Mg
&Fx] efgkrl, 2#v} pancuronium € ketamine ¥t}
Hx Flgezd FFTUGE 348 2719 sl
WAatztew dA A Htds 3 WE-E 295
%% neostigmine & AFA Y A4 gt
T & meder ¥ AHolw shalvh v 4wtk Be
nnett 5P 8] & d-tubocurarine 3 ¥ 23t pan-
curonium & 7] I AtaA W ol govt AER
A52 o4l & #AlA € pancuroniyme] W E
g FR

Ketamine & whSuldl Al 2 Al-gAloll & B3] = 73|
B8 g P Ad4 3EE B 4 A5l e o
off st Corssen™™.& A 71¢ll A4 ketamine & 4b
5w &5 52571 Erkel A vl e el
etz Srgeh. 4 N;O—O0:% ketamine ¢ 2.Ew}3
A2 AEPE o ketamine ¢ AR Fe] g
FEF2AdE NEEY dAEYE o gals] 1)
2 Acol= wztA ketamine vl el A Y Z Eo] AlSs
Ak FEAVY B dTHAE ol AYE #
g slgish

Ketamine o] A7 53 ®lAe 34 A&
2 5ol A=A & Erk okletk 236 AT
%2 wEA EFA5H= AT A(tone)ol Fbsctm
1215 ¢ F(Dick 55%; Galloon ¥ Harley’®; Jawal-
ekar 569, 1 sialel slelA &6V progesterone
dependent 9} & A A} v} glvl. Galloon™@ 233
$-2k(therapeutic abortion)w] oxytocin ¥4 A4 B
9 geolx ATeFe] & fo= Galbert § Gardner
9] Langrehr 5 Neuhans®¥ % Hul% 4 JulF &

ol Agrta undged & FFAAE Eu-Fol
e} epnk2F pitocin A FALE syl feovtk ATl
2.2 g% €8¢ ol ¥ d glglth ey gt
£ AFeEAgo]l AT A4H seldAE 28¥
2 Aolelxw Corssen®™-& A At3ka gleh. wj k¥
Foll u]A & Gkl WalA Dick §5¢ Ay -FEA
2434 FARg o Meer 59 0 & o Aguko
2AE %7t A8 "o 2asglch

Ketamine ¢] ol vzl gl a4 Bovill
%60 Moore 5003} Little 5672 A4 o8 FFol o
AP B4t 2 Meers® 3 Corssen’®& o} o
% gria e A4E 23% 3 gloh Dick s
83} McCarthy 559-& ketamine o} &} {48 (barrier)
¢ A3 E3gctn 2 sgch 2d "oldlA
o] ketamine 8] At E AL A wEEHd &
Argo] 4AA Fir| o -Fof Rt Add Aol
2 oFEL HAsle] kg el & Zelzia g
gk, Ao 4ok o] EgA o2 ketamine ¥ 4}t
A7l 8o A otdlAle glrl WEd wol=&9
AAdq AA o Aud TF g Murdlar &
He H% 8- JEA grha g o] gopgH
o] 471 A (hypertonicity)# A& £l FA Hcte A
o] vk g4 sk g Akg dAR el &6l
A A el ketamine J F231 %& AL 2T ke 2.2
mgell4 L5mge|ste ZaAgens o FHF&
AAFow AAANA # gt Frl(Akamatsu F0;
Downing 7). & o T} 4 £ ketamine &% Apgar
score 7} 40189 wl 6l el A BF A 2AF kgle] 2
mg Atolo] Rei=Egl o 2 2mgoldt BoAg 244
£ uEAFuc) 585 o el e RE ggted
Al 3 B4 ketamine Tl 4 o] Azt BukA s Fol| =
£ ketamine &3} apgar score ¢}2] A F =A% u}
EukAl ATE JIET A kgt FT L 6mg ol ey
ketamine ¥<4] Apgar score 7} 80]4le g Eh}=
Aoz Fir= gl

Pancuronium & 41 7 4 ¥ (neuromuscular jun--
ction)el]l 4 ] &84 (nondepolarizing) 0.8 =43
o] 196711 Baird ¥ Reid™ol] s8] & ol Afol] 474
g old oz Rokll A FyHdtaAl =g <dAdA A
45l¢] sket. Pancuronium o] e otol] njA] o &
Z# % @ pancuronigm o] W& FHA(E5%N 4D
71wk Wotell wA F3E A gelz g
(Speirs &™; Neeld §7™). 2 of Fell4 % pancuron--
ium 3 Apgar score }4 AT PAF WA I g
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v}, Ze]a Galbert ¥ Gardnert®: & Apgar | &
“39)0] ketamineol] 7]q1ge] oh)gl fetal distress
w Folegli 3¢ Finster 3 LD.L7} A4 A4
£ Apgar score 7t BaFslrha Stgledl £ o Tl A
E e £7¢ A2 5 PG IR).

Nishijima’™ = thiopental F3} v] 234 ketamine
o] Al otell w2 E Gk FATH o= 497t g4
i gAYV B ATFAAE A Tl AlgdlE
A5 =

Ketamine =f#]ell A 4 = AF W4T E 357
& A-(emergence phenomena)¥ 43 B o] 4Alulo] )
FA4E 2e A2E ggeH 4% WE g ketam-
ine ¥ 234 % 26% s F3te 6944 TEEFT FE
Fovta FPer 2 F BT Felgivtn E4F
AxE o} 9 olgdel. ed] Peltz @ Sinclair™
£ AgdA¢A thiopental 2 vlHE Fxa Tl 9
AAE AL e NES BHaAT FE EFY HE
7l Aabdg Rasta vk 28v H4 FAEE
<l FAE 7HA FAAAE 2 Age FYE g8
I & o]l 3 8r] #@A& chlorpromazine o]y
diazepam ¢ 2 72 ¥ 5§ A4 4 vt Erbguth
L 17§ owl, Corssen®®-& 7pE )} antipsychotic
droperidol 8] A}§-& FAFAA ¢£F FHEod 4
v} = A A ZEA (psychotic behavior)d] 3 ZH4lo]
ebbEe F4] T3] Folm sigich 3 HAd 4
AL +4F 94¢& 355t Agsizt(orientation)
o] FA5E W WAz wug v ketamine C o4
744 e 3 B4 A FAE 2o Fcl 2ol R RA
ketamine & wl3$EAluk SJF 1. 7mg/kg 13] A&
&4 i pancuroneum o} 4 uk¢] v}3] A] (ether) & 4
Aggro e 5 o] wytttn Alxgr} ketamine C
F%F 20 £F 24 ddEd oJRAL dHeltFE
F R2Ag o AR,

Corssen®® 2. Al FAAN <A 53] A4FL 71XA7A
A4 d7 sAE =2 AL B ARG ALHF
E3 F(shock)Ado] 9= Zdo]A thiopental nr}
ketamine o] & wHE K= @ FR7F FegE AFol
= dpde e N,O @ THolshAl & HEshmay
¥ &2 ¢ v 2 Aolztn shdeh 2 4k
AT vl olal 4], Alv) 2&(umbilical prolapse), &
M AFekd, nE g gt JATEFET 2 3y
<FA AP AA APFL 742 AR A &= ketamine wt3]
7t 894 F71 5ozt g

o] 4l AA g SN ¥ o it oz ketamine

= AbsetA R el 2 oA sA AT 4 glod =
g oolell THolAAd NOE #4Fond wFrd
£ v E © 4 &% 7AY59 3 ketamine 3} suce
inylcholine & 2 7|3} Arxst FAlo] s HAMNE A
Zsta N0 F F7F FY4A7IH4 2Fe] & 244
F pancuronium & 4§31 A o] LA 2y sl

221} ketamine & Ar8-F 35719 AAFEAL
s gF-A9 BAH Ws(psychic alteration)s] 918
754l WslAl Albin 5593 Corssen £7P-& 3% %k
ATA} 2 AedE AYE ¢ Jd= Aom s
I glot 43 FAEL old) s Al BAL
23 gle] o] AL gFoz v F7soky FAAR 47
=}

V. & B

A2 YNA AP ALAAE 71485 thiopen-
tal 2 =& R 53 2501 ¢} ketamine o 2 wl3] g} 27
dlel gleiA wlAlAF AR 9 weld] A E ulam
A3l vhga 2o AES A

1. Ketamine ®}# F-2- thiopental v} F-¢ u]s) &
BT W E AFEE &3 @ At2d A 3
A+ 88 4 gtk

2. A ugol glejA & thiopental Fol| A o o]
ketamine Fo| 4 % N,O 9} T80l ghAl§ BLe: A
o] %F.om pancuronium ¢] succinylcholine w.t} = =)
Eigiia

3. w3 -§-=A] thiopental & 232 3 5mg/kg 7}
ARG 2 tketamine o] 28 %L 1. 6mg/kg v =k
BF7E FA g g on 2 uvh 3] wiw e
oF 4ot FAZY o] 714L Fstd THAAE
7H &4 gt i

4. Thiopental & A% A&WPA S AT $ls)
Aot ketamine 2 AYAAY AFHsist gk

5. FTelA =R QA 4EF 2 F ATEYL
AT 4 gk

6. Ketamine 8] o2 X A5E 715 342 A
o, AR 04 F7 9 delrEe Al A%
% ketamine ¢] w3l AL &+ gt

o] 49 A, A& FYete Ll ketamine whF
E 3¥E S dAEFES A FANA EA
AL A ARE A AGAAEA vhd
o] ArEsl g ololl Al kAt LE npFxlE whyge
shiela 4 ek uloll.
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