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The Effect of Ketamine on the Early Cognitive Function of the Patients
after Accepting Cardiac Surgery with Cardiopulmonary Bypass

WU Jinli, ZENG Xianggang, YAO Yin, OU Wei, TAN Li
( Dpartment of Anesthesiology, the Affiliated Hospital of Guiyang Medical College, Guiyang 550004, Guizhou, China)

[ Abstract | Objective:; To observe the effects of two different doses of ketamine on the early cognitive
function of the middle-aged and the youth after accepting cardiac surgery with cardiopulmonary bypass
(CPB). Methods: Forty-five patients (the middle-aged and the youth) undergoing cardiac valve re-
placement with CPB were randomly divided into three groups with 15 cases in each: control group
(group C), ketamine 1 group ( group K1) and ketamin 2 group ( group K2). Aneasthesia was in-
duced and maintained with midazolam, fentanyl and vecuroniumbromide in these three groups. In
group K1, a bolus dose of ketamine(1 mg/kg) was given intravenously followed by continuous infusion
of 20g/ (kg - min) throughout the operation; In group K2, a bolus dose of ketamine (0.5 mg/kg)
was given intravenously followed by continuous infusion of 10pg/ (kg + min) throughout the operation.
In control group, normal saline was given in the same volume and at the same speed. Blood samples
were taken from radial artery and jugular vein bulb before anesthesia (T, ), after induction of anesthe-
sia (before ketamine injection) (T,), 20 minutes after CPB (T,), at the end of CPB (T,), at the
end of operation (T,) and 24 hours after operation (Ts). At each time point, the changes of arterial
and jugular venous hemoglobin saturation were observed and CEO, was calculated, and plasma S-1003
protein concentration and NSE were determined. Patients were tested at one day before and seven days
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after surgery by CASI, postoperative cognitive dysfunction was defined as the score of CASI after sur-

gery was lower than the standard deviation before surgery. Results; POCD occurred in six patients;

two in group C, three in group K1 and one in group K2. There was no statistical difference of the inci-

dence (P >0.05). CEO, in group K1 and group K2 was obviously lower than that in group C at T, ~

T, (P <0.05). S-1008 protein concentrations in groups K1 and K2 were significantly lower than those

in group C at T, ~T;(P <0.05). the NSE concentrations in groups K1 and K2 were significantly low-

er than those in group C at T; ~T; (P <0.05). Conclusions: Anaesthetic dose ketamine and sub-an-

aesthetic dose ketamine do not affect the incidence of the early postoperative cognitive dysfunction in

the middle-aged and the youth after cardiac surgery with CPB, and ketamine may have cerebral protec-

tive effect to some extent during cardiac surgery performed with CPB.

[ Key words ] ketamine; extracorporeal circulation; cognition; cardiac surgical procedures
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JE S ng/kg HEPEIREL 0. 1 mg/kg flkTESE, B
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BRIA] BT VTR G I 40 Bk . SErhiniaE 2.0 ~
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SR 47 1 75 28 ~ 30 °C, B 236 °C, HATH[H]
S BHWT IS A 173 ~ 172, fE A8 5E 5 45 1k CPB,
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(Ty) JHRIEEEE S5 (4 U B, T, ) \CPB J5 20
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S,0,) +(0.003 x P, 0,);CEO, = (C,0, -C,,0,)/
Ca0,, >RH] ELISA Jlj ¢ S-100B 4 1 #1 NSE,
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Tab.1 General data in the three patient
groups(x £s,n=15)

HiH c4 K1 4 K2 41

() 37.30 £7.81  36.50+7.72 36.42 +7.69

HHICH/ ) 5/10 6/9 6/9

B (em) 16247.20  160+7.15 159 £7.01

ZHAE M (4F) 8.10+1.89 7.76 £1.78  7.90 £1.65

K (kg) 54.23£6.36  53.56 £5.45 52.76 +6.03
x2

2.2 ORepERE CPB EF[a] | 32 30 Bk BH T [a] | RR T
2RI AV R 2 I O S5 22 R RS2 i L (P
>0.05),

2.3 S-100B ¥KJE 5 T, T, WS HEL, =4 B
S-100B VJEAE T, ~ T I i FHi, ZRA G4
(P <0.05) ;3 4HE ¥ S-1008 25 19k 8 21 |] oA
T, T, B EZEREGIFEE X (P>0.05);5C
ZHAH L, KL A1 K2 44 S-1008 S HWELE T, ~Ts 45
B S REAR, Z R A G 2#E X (P <0.05) , L3
2,

2.4 NSEWEE 3414 NSEWEHNS T, T,
FEATE T, ~ Ty I i T8, ZRA G (P
<0.05) ;3 41 NSE e [a] LbASAE T, (T, (T, B 5
ZRIGIFEX(P>0.05) ,5 CHAML, KL Al
K2 44 NSE ¥ EZAE T, ~ Ts 0 BB, 2 A5
2 E X (P<0.05) W43,

ZH B AN R S-1008 EARE LE (v £s,n=15)

Tab.2 Comparison of S-100B concentrations at different time points among the three groups(x £s,n =15)

5-1008 (/L)

T, T, T, T, T, T,

C 4 0. 06 0. 05 0.07 +0. 04 2.18£0.70"  2.64+0.40"V  2.40£0.44"  0.43 +0. 13"
K1 21 0.06 0. 04 0.07 £0. 04 1.23+£0.56”  1.41£0.44®  0.82+0.24®  0.22+0.05%
K2 41 0.05 +0.03 0.06 0. 02 1.61+0.38  1.82x0.44®  1.30+0.46®  0.25+0.08%

VSR T, T, HER, P <0.05;% C 4 [H A HdR, P <0. 05,

k3 ZHEFAHEENSE RE B (x£s,n=15)
Tab.3 Comparison of NSE concentrations at different time points among the three groups(x +s,n=15)
" NSE (ug/L)
T, T, T, T, T, T,
(oF: | 3.54 £2.23 4.03+2.66  21.75+3.420 25,13 £2.94"Y 21.99 £3.38V  13.99 +1.38"
K1 28 3.12 £1.60 3.43£1.70  19.77 +2.78 20.65£2.50 17.18 £1.77%  12.62 +1.83%
K2 4 3.99 +2.46 4.06+2.43  21.33 £2.02 22.78 £2.15%  19.60 £2.08®  12.53 +1.45%

LV SREA T, T, AP <0.05;% 5 C 4 [FmS HEE, P <0.05,

2.5 [FIZLIRAEACH SR T, b8 3 4k
A (C,0,) N HK M S (C,0,) 7E T, ~
Ty B RUBIREAR, 2 A G # (P <0.05) ;C
éﬂ CEOz 7{ Tz Bj‘;'{—ilgél%ﬁE,Kl \K2 2EE Tz ~ T4 Hj‘,'\J—i
AR, 22 A G (P <0.05), 5 C A4
K1 K2 41 C,0,.C;,0, 7E25 B [0 5 22 57 T GE T
FREX(P>0.05) ;3 ZH4H[E] CEO, i, £ T, \T, |
Ts I 22 RIS FE L (P >0.05) ;5 C ALY
B,K1 K2 4 CEO, £ T, ~ T, if G AR A 4
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2R X (P<0.05) , W44,

2.6 FEIARMEM R RLMELE  CASI #ERIF
£l : CASI #7453, C 4 K1 201 K2 ZH 4[] o4, Rl
L RAMARGESE T REFH LGB L (P>
0.05) ., CASIPEor4h R EIR 3 41 # #FH POCD
KA, C 4l 2 B, K1 43 i), K2 4 1 f1], &47 5 3%
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FEX(P>0.05), %S5,
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Tab.4  The results of brain oxygen metabolic changes at different time points in three groups(x +s,n =15)
%El‘*/‘ﬁ ?E%'J TO T1 TZ T3 T4 TS
Ca0, CH4 212.2£20.7 200.2+20.5 147.3 +20.67 159.2 +21.5" 181.2£22.5 200.2 +20.9

(ml/L) K1 41 211.2£20.5 198.0+30.0 138.9+20.9" 148.8 +20.7'" 179.2 £20.1 209.2 +20. 8

K2 41 213.2£20.6  199.2+20.5 140.1+20.7" 150.2 +£20.5‘" 180.2 £20.2 205.2 +20.6
C,0, C4 142.2+21.5  132.5+20.5 101.2+17.5" 99.2 +17.1"0  141.2£20.5 139.2 +20.7
(ml/L) K1 41 145.1+22.5 133.0+20.1 100.5+19.2" 99.6+17.5'V 142.3+20.2 132.2+20.6
K2 41 143.2+21.3  131.2+20.2 102.1+20.7" 100.2 £20.5" 144.1£21.5 122.4+19.5
CEO, C4 36 £2 35+5 314 37 £6 37 £5 34 £2
(%) K1 41 36 +1 35 x4 27 +3@ 33 £4@ 31 £3@ 33 +5
K2 2 359 34 +3 28 +2 32 £4@ 30 £6% 35+7
VST, Ty AR P <0055 5 C LRI g HLEE, P <0.05,
%5 ZHHEEZMMSE iF4(x+s,5) i SE A R (B BT X B A, 3R U X CPB

Tab.5 The results of CASI C-2.1 scores in
the three patient groups(x £s,4>)

a5 n N TAES R T R
C2H 15 28.60 +£1.18 27.47 £2.48
K1 241 15 28.13 +£1.13 27.80 £1.01
K2 24 15 28.07 £1. 10 27.60 £0.91
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