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ABSTRACT Objective: To explore the influence of different blood sugar level on blood lactate and rehabilitation process in patients
with cardiopulmonary bypass (CPB) cardiac surgery at perioperative period. Methods: 78 patients with CPB cardiac surgery who were
treated in our hospital from March 2016 to May 2018 were selected as the objects, the patients were divided into diabetes mellitus group
(preoperative fasting blood sugar= 7.0 mmol/L) with 33 cases and non diabetes mellitus group (preoperative fasting blood sugar<7.
Ommol/L) with 45 cases according to the preoperative blood sugar level,the blood sugar and blood lactate level in the two groups were
monitored at the 2h before operation (T)), after anesthesia (T,), 5 min CPB after the transfer (T5), 5 min after aortic blocking-up (T,), end
of CPB (T5), end of the operation (T), 2h after operation (T;), 4h (Ty), 6h (Ty), 8h (Ty), 12h (T,;), 24h (T,,) and 48h (T};), the indexes of
rehabilitation process and complications were compared between the two groups. Results: The blood sugar and blood lactate levels in the
diabetes mellitus group at each time of perioperative period were higher than those in the non-diabetic group,and there was a positive
correlation between the two groups of blood glucose and blood lactic acid level (P<0.05). The blood glucose and blood lactate levels of
the two groups at each time point were higher than that of T, (P<0.05). The ventilator assisted ventilation time, ICU stay time and
postoperative hospital stay in the non diabetes mellitus group were shorter than those in the diabetes mellitus group (P<0.05). The
incidence of complications was 4.44%(2/45) in the non diabetes mellitus group, there was no significant difference of 15.15%(5/33) in
the diabetes mellitus group (P>0.05). Conclusion: The blood sugar and blood lactate levels in CPB patients with cardiac surgery at
perioperative increase significantly, there was a positive correlation, but the blood sugar and blood lactate levels fluctuat more obviously
in the preoperative diabetes patients, controlling the blood sugar level during perioperative period is helpful to speed up the rehabilitation
process.

Key words: Cardiopulmonary bypass; Cardiac surgery; Blood sugar; Blood lactate; Rehabilitation process; Complication

Chinese Library Classification(CLC): R654.2 Document code: A

Article ID: 1673-6273(2019)13-2534-05

* R4 H A DR ARG H (A2015927835)
VEF TN 2 & (1984-) 58 ARBE, FIREEIN , NI AR RKE 7 1 A9F5Y , E-mail: kwegio@163.com
(ks F 15:2018-10-28 257 H 119:2018-11-24)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.13 JUL.2019

+ 2535 -

YN

]

o}
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LGOS RSN, 2 N TSRS IR IR A3 I8 5 i Il A N 2
KRG AR, 76 CPB RS T vl BHWC R ML 3 , 21T
DIEERFARBETATRE, S L 4ERBIE 555, CPB £
AREFEA B IR T2, BRI R, 7 CPB T
AT ONEF AR B W E AT TS B oL, S PR fags |
WAIR AEFR IR 451 22 R G0 U™ BT, s T AR .
1€ CPB it rh, SR WEAR A A 24 1 AH X i S B AR v
RA, ik CPB B LR ik . 19 RICHT B A A ST
A, Al SEELIRA: O HERR, 1 R FLER AT , %R S5k 52 B I
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e 2016 4 3 H & 2018 4F 5 H AR BEAT CPB.LAEFAR
M T8 BINAIFE T4, MR AR S BRI o 2 K A
I [ 2 AR PRI B 1695 7 (2017 AERONMH 56 T4 IR 12
Wrbm e AR 28 M6 IR AT 43 R R PR 2 (R i I I A=
7.0 mmol/L)33 B FIARME R (R 2 I 1ML <7.0 mmol/L )
45 fl, WEIRMEAL: B3 19 B, 2 14 #i; 488 20~72 %, ¥
(42.36% 9.65) % ; Kl : S KA ONENRT 21 1], RS 12 4515 4R
P41 240 IF 5 2 2> (New York Heart Association, NYHA ).[> 3
REATGbmifE 1214 11 ), 11 9% 14 9], 111 4% 8 f3i]; FARIACKAR
BE ARAE(0~2 43)9 B, HF 15 (3~5 439)19 B, = AL (2 6 43)5 il
M PRI - 53 28 4], £ 17 4] ; 4R % 19~70 %, F-15(41.65+
9.13)% il : SE RO ERG 29 ], MRS 16 1] s NYHA 03]
RESTE 1 2% 16 71,11 9% 20 {51, T 9% 9 5] ; RSB A BE - (KA
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TRET . FARMER L & PR LR 2: R G E R X
(P>0.05), BA T HetE . AW 4R B HEZ: 51 2tk
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JGE 3 A AWK B R (3) BA PS5 MK
M RERENS A 5 (4) il T B S E R 5 (5)ARH]
NS TN E D W e N1 N e
1.3 Fik
131 FARAZ  BEAZEGRHZIREN U B
R L SRR RE TR R SR MR SR PR T 2 A WA R B
JFE B o R IR, 8 R 4 B RIS, ATIR AR TRL CPB AR . iR
% 5 % F STOCKERT 11 %4 CPB #/1.(#2[E STOCKERT 7

Hl) #3r CPB, M 42 I 58 [ I (0] >480s HEHL, S 0H TR
<32°CIBHET F Ik M BT IEFIK, 2RO IEEEE T AR 22
BV AT ONEN B TAR (AnZ IR 5 b ] R S b A |
ORI R A L R A, AR B K R 4E R A
60~80 mmHg, S MR AERFTE 30~32°C . ODEN FAREAETE S
O WHES, SRR 2 35°C T Esh ot MO NEE 25, it
VLH HUAH B AR BN, AR 1 00 0 FH A7V PR 25 ), IR AR E J5 1
Wik CPB, H LI IS DGR, 3 A HE W 473055 b7 (Intensive
care unit, ICU ),
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BISA EH R A BRA ) W 82 BT AR AT .

R 2 AR AR T 1 IRKERE 2, R AT AT H AR
4 <7.0 mmol/L . X 111 IR A2 1 MR A, AR A3 1M
WK 25T 18 5 2T S (R 5 A 240l A BR A 7 [ 247t
H32021786, HUA% 10 mL:400 Hf ) Bz T 5, AR P 8 8 10
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Carbon Dioxide,PCO,)35~45 mmHg, %4 43 J& ( Partial pressure of
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WA JEE (FIO,)2 150~200, 7 HH iS55 #T 447 v A T M2 iR
DOCT-A7 . WA AR AE AL 380 T B 20 4, A AR P A
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Table 1 Comparison of perioperative blood glucose levels between the two groups(x+s, mmol/L)

T I 6] AR BN, 2 Jo B A . PRI 1o

Monitoring time Diabetic group(n=33) Non diabetic group(n=45) t P
T, 6.57+ 0.73 4.57+ 0.41 14.183 0.000
T, 7.32% 0.86* 5.48+ 0.62* 10.458 0.000
T, 7.56x 1.01* 5.87+ 0.74* 8.534 0.000
T, 8.32+ 1.14% 6.47+ 1.12% 7.153 0.000
Ts 10.25+ 1.56* 7.34+ 1.87* 7.271 0.000
Ts 10.78+ 1.94* 8.16x 1.95% 5.875 0.000
T, 11.26% 2.01* 9.22+ 2.24%* 4.147 0.000
Ts 12.78+ 2.16* 9.85+ 2.32% 5.672 0.000
T, 13.52+ 2.64* 11.07+ 2.07* 4.594 0.000
Ty 11.78%+ 2.25 9.63+ 1.58%* 4.704 0.000
Ty 11.02+ 1.81* 8.46% 1.36* 7.136 0.000
Ty 9.54+ 1.09* 7.18% 1.27* 8.599 0.000
Ty 8.41% 1.02* 6.49+ 1.07* 7.984 0.000

Note: Compared with T, in each group,*P<0.05.

2.2 WAEREMmZLEKF L

JRILH(P<0.05) 5 F Ty IFRLEIT A6 , ML ML FLRK -2 T
PR 2 28 TR AR I 1B s ML FL AR A3 1 TARKE 2 To IR BEAE, 2 )7 B MR TRULE 2.

3 2 FEEARE M FLER K F UGS LB (s, mmol/L)

Table 2 Comparison of perioperative blood lactate levels between the two groups(xs, mmol/L)

Monitoring time Diabetic group(n=33) Non diabetic group(n=45) t P
T, 1.42% 0.54 0.86% 0.14 5.816 0.000
T, 1.94% 0.59* 1.46% 0.49* 3919 0.000
T; 2.08+ 0.63* 1.62+ 0.62* 3.215 0.002
T, 246 0.84* 1.92+ 0.76* 2.965 0.004
Ts 2.78+ 0.94* 2.15+ 0.93* 2.942 0.004
Ts 3.57+ 1.04* 242+ 0.97* 5.017 0.000
T, 3.82+ 1.16* 2.61+ 0.99* 4.958 0.000
Ty 3.93% 1.25% 2.87+ 1.01* 4.139 0.000
T, 422+ 1.23% 3.1+ 1.13%* 4.128 0.000
Ty 3.64+ 1.08* 2.71 0.81%* 4.348 0.000
Ty 2.84% 0.78* 1.82+ 0.47* 6.676 0.000
Ty, 2.58+ 0.63* 1.67+ 0.45%* 7.078 0.000
Ty 2.08+ 0.47* 1.54+ 0.37* 5.677 0.000

Note: Compared with T, in each group,* P<0.05.

2.3 WMARARIMAES MFLERAMEXE

Pearson AHICAM 45 WoR, PIZH FEIAR I B 7K 7 5 1. 3L

B TR] 24758 T8 R 2H (P<0.05) T IL3E 3,

B R IEAR KRR OBEFRIRA :1=0.662, P=0.043; JEKEIRIE
21 .1=0.634,P=0.038).
2.4 WAREHEIBIRLR

AR PRI 2E WAL Al B3 AR ] \ICU 4= R v . RS54

25 MAHERERERILE

AENE PRI LR A A 1 IR |

TG B EAS 1B, IR

RHEAN) 444%(2/45 ) BEBRR AL A LR D) DU VIO AR RS
FRO . BRI 1B, JFRIE R R

15.15%(5/33) o WL RAE Y e A= R T B2 S o gt i 3



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.13 JUL.2019 .+ 2537 -
3 HARSHRIEIRILR (x2s)
Table 3 Comparison of rehabilitation indicators between the two groups(xzs)
Ventilator assisted . . Postoperative hospital stay
Groups n ICU residence time(h)
ventilation time(h ) (d)
Diabetic group 33 15.48+ 3.26 52.77+ 7.27 13.18+ 2.09
Non diabetic group 45 10.07+ 2.45 46.16% 6.09 9.82+ 1.57
t - 8.372 4.362 8.112
P - 0.000 0.000 0.000

(¥%=1.522,P=0.217), Jif KA I L AE I BB S HRETR T o U
5 AR F AR B FH IO TR L
3 g

AU B 5 TR B BRADY  IRHASER 45 R A0 5 T B O U Py
FTFAR SR ZAE B ) 1.0 JIE N 58 BT ARERAE , ME— A I ik
AR RS 11 Bk B, J 00 A P A AL , AR T 0 A — L4
1EBkE, 4 B i AR 205 1k, ML LH BUR ik 25 0k A BB 40Tk
A, LSk T S BT, R T R ARG AR, CPB K 7]
e, BEEOIETFARAKCFRIRE S CPB B b IR 1
FE3E , VP e MO BRI 2IR0A . Ak CPB RERL
JETF AR AL W AT, {H CPB 3 B rh LA s B3 51 B 17
PN X AL IE AR D A R R RS, CPB
SO T R TR IOV AR T S TR BRI S8 o R B A R B TR
Wl B T3, 35 4 S B0 2 A0 i ke 2 1 )R 2D 2 T
SEUMBEACE- T, T B s (AR 30 2 1 1 b=
7.0 mmol/L SEFEHLILIES 11.1 mmol/L )P, i 3k 5 I rT 5+
SRR TR O LA 0 A A0 7 R T ) T
SEIESAE BN T AET S LR AE R (1077 ), CPB 1l AR
FRAETE R ICRE T N S LR A\ FLIRTE R AE ) T RE S
ZREE , JF B CPB U IETFAR -l ih 4778 2 FLR2 I AE S, BE
AEBFFEIESE), CPB U I T A Bl A 0 M 00 42 ] A A P % 48
ARSI M TS B R X {H B K P o L R K
- B B ERR A DG R AN 43 B

ASHIFFE b W DR 4L T T A i B B FLRR K34 1
EEIRIFAL; F T ORRERSS ) B E] 8 R4 , P I A i FLR 7K
BT BT To(RJG 6h) i [R] gk B0 , 2 )5 3% #ikE
i, A To~T; S5 ] st 4 0 B2 i LR /K S35 78 T T B i)
R R RTESEAT CPB GOl T A I S5 77 70 M LR | 00 A - 7o 0
%, FEEBERRMS B LR PR TR R R TR RN R
4N, Pearson A543 AR , 19 2H Bl A A 1A /K S5 i LR 7K
SERRIEASESE R (P<0.05), Ui CPB . EFA B % Bl FA
AR AT X it LR (B W S A . AL T RS H— 7
TCESRAF T, A AR A0 5 h T 554k TR RS , - HL 5 7LAR
JIE SR S I 3 T A LR P L fE CPB i A v LI ZH 21
BRI TE AR 1 DU TE i ), FLIRR ST AR =
W, HKT- 22 B B KPR T i T 2, S AN BT A G
71, AERE PRIV Af B 38 AR ) (ICU 45 BR e IR] AR S AR B
R[] R S5 e A R AR bR 2 S TR R 4, iR CPB WO liET-
RSB TR A I MK P-4 B 2% 1 R AR A R, T

REJE PR AR A B AR I T B UL, A F T AR
JEREE o AMER T ARBEIRIG LI & K A 3R BN TR PR
WA ZF IR TG 22 5 (P>0.05) , SIS IR SE 42—
B, N R ] B S AT PR S SRV G

25 Lk B PRI LI AE CPB TR BRI HA B I LR | il
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