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A FREA IR, TiE WERTERE M T RO EFECREF 100 BIRALS A S (LR
Y4l e P AR( FIABAE ), A2 50 4] 5 AR i@ i b SR 45 40 ( BIS ) M BB AL IR S BUREE 53T ( Ta, ).
AFWEEA (Ta,). AFWHEEE L min (Ta, ). FARIFHE (Ta,). EEH (Ta,) ZKES 5 min (Ta,) 6 NEF
BE 6 TFHHRE (MAP), & (HR), S#® (CO), i (CI). shAAREMA (SVR), £
FHF (LCW ); F9T3%FF 37 5 min ( Th, ). F KRR (Tb, ). K5 12 h(Tb, ). K5 24 h (Th, ), K& 48 h(Tb,)
5 ANBE ] & B 0 P Rk, T e P S IUILAS R G 1 (Tl ), WUBRAEF) A (CK-MB) #/K-F 5 R
AL R PR R A ZERARG & VAS #F4. R #HaAE4E4 HR, MAP, SVR, LCW 4 Ta,. Ta,
BT, 5 Ta, bk, 23 A% 3FEL (P <0.05), P4 Ta, B89 CO, Ta,. Ta, B89 CLIKT Ta, 5 S 42 Ta,
1] 56 HR, Ta, B8], 569 MAP 394KT P LR B3 18] &, Ta,. Ta, B8589 CI & T P AR A5, 2 F A%
it FEFEL (P <0.05), B4 cTnl. CK-MB B F K% R F4& 477t &, Tb, £ Tb, &0 E &9 cTnl 345 T
Tb,, ZF A% FEL (P <0.05), W S 4L Tb, £ Tb,, P 21 Tb, £ Tb, ¥ CK—MB 34 & T Tb,, B CK-MB T
Tb, ik ¥, J& T ;Th, £ Tb, &0 1A%, S 2049 ¢Tnl. CK-MB 3K T P 40, Z 7 A 4t 5 &L (P <0.05),
KPP SUMBPRRAERTPA, ZFALTFEL (P <0.05), mALEERE VAS FHLE, £2F L%
HFEEL (P>0.05), Fit EEZFRSHKEFIECIET KRBT, R B AR M 2 4F B K f i 3
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Influence of Sevoflurane on perioperative hemodynamics and
myocardium in elderly patients with coronary heart disease

Yi-yao Wang, Yu Li, Xue-chang Han, Qun-zhi Xing, Min-tao Zhou, Xu Dong, Jun-xiao Chang
(Department of Anesthesiology, the First Affiliated Hospital, Henan University of Science and
Technology, Luoyang, Henan 471003, China)

Abstract: Objective To investigate the influence of Sevoflurane on perioperative hemodynamics and
myocardium in elderly patients with coronary heart disease undergoing noncardiac surgery. Methods One hundred
elderly patients with coronary heart disease who received elective laparoscopic surgery were randomly assigned to
Sevoflurane group (group S) and Propofol group (group P), each group had 50 patients. Bispectral index (BIS) was
used to monitor the depth of sedation in the intraoperative period. Heart rate (HR), mean arterial pressure (MAP),

cardiac output (CO), cardiac index (CI), systemic vascular resistance (SVR), left cardiac work (LCW) were recorded
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before induction of anesthesia (Ta,), before intubation (Ta,), 1 min after intubation (Ta,), at the start of surgery (Ta,),
before extubation (Ta,) and 5 min after extubation (Ta;). Central venous blood was drawn 5 min before induction of
anesthesia (Tb,), at the end of surgery (Tb,), 12 h (Tb,), 24 h (Tb;) and 48 h (Tb,) after suegery for measurements of
troponin I (¢Tnl) and creatine kinase isoenzyme (CK-MB). Intraoperative dosage of Remifentanil and postoperative
visual simulation score (VAS) were compared between the two groups. Results HR, MAP, SVR and LCW at Ta,
and Ta, were lower than those at Ta, in both groups (P < 0.05). In the group P, CO at Ta, and CI at Ta, and Ta, were
lower than those at Ta, (P < 0.05). HR at Ta, and MAP at Ta, in the group S were lower than those in the group P
(P <0.05). CI at Ta, and Ta, in the group S were higher than those in the group P (P < 0.05). cTnl and CK-MB levels
in postoperative period were significantly increased compared with Tb, values in both groups. However, the level of
CK-MB reached the peak at Tb,, descended at Tb,, whereas the level at Tb, was still higher than that at Tb, (P < 0.05).
Compared with the group P, ¢cTnl and CK-MB at Tb,, Tb, and Tb, were significantly lower in the group S (P < 0.05).
The intraoperative dosage of Remifentanil in the group S was obviously lower than that in the group P (P < 0.05).
But the postoperative VAS in the two groups had no significant difference (P > 0.05). Conclusions Sevoflurane
anesthesia has slight effect on the hemodynamic factors, can reduce surgical stress and perioperative myocardial

injury, has better myocardial protection in elderly patients with coronary heart disease undergoing noncardiac surgery.

We suggest the widespread usage of it in clinic.

Keywords: elderly patients with coronary heart disease; Sevoflurane; Propofol; hemodynamics; troponin I;

creatine kinase isoenzyme
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H 2016 4F 3 AR HIWATIE IS B I TR Z AR L
AR 100 FIANADITE . 5 BEIHp 22 BRI XT3
ASA ( American Society of Anesthesiologists ) II . T2 ;
Tl 65 ~ 75 % 5 IREE 50 ~ 60 AT . OISR
Pt A 2120 (World Health Organization, WHO )
e LA O RS )12 Wb v A T TR Sl ks 52 AR Bt s
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1.1

WAH BRI 5 @™ RS RI A EE 3 O
P2 SRR o RO P RBENL R FH 2 A SH( L
bt ) 5P Al CNTAMA ), 420 50 1. AwFRs
BEBEAC R 2 Dl ottt , A B A B S R 45
1.2 WREESTTE

BN E B, Frbesh bk g il E g
Ji, ASUNERIK SRS, 4 BioZ.com Jof L EN
1R . TOF LA S . Datex-Ohmada™ 22 5
FE A0 FEL B S W I i ( systolic blood pressure,
SBP/diastolic blood pressure, DBP/mean arterial
pressure, MAP), > % (heart rate, HR), 0> H &
( electrocardiogram, ECG ). D E (cardiac output,
CO). LIEFEEL ( cardiac index, CI). #MA M FH
( systemic vascular resistance, SVR ). ZEEME) (left
cardiac work, LCW ). TOF (train of four stimulation )
{H . ik B XU 38 %% (bispectral index, BIS), S iH 4
J& (airway peak pressure, Peak ), MLAAMIFIE (oxygen
saturation of blood, SpO, ). WFE R —E4ki% (end—tidal
carbon dioxide, ETCO,). [k ¥ S & (anesthetic gas,
AG) Z35FR, B4 (6 L/min) 5 min, 4B SpO,
98% LA I, T Dk 5 i 3 R 1N £ 48 Tk T 5 0.5 mg,
10 min J5ITFURIRRIFS T, BRIEME 0.04 mg/kg, FF75K
JE 04 ~ 0.6 gke, SABEWABRESIE (5% L
Bt + 2% 6 L/min ), FFFFAORMKAEIL 1.5 ~ 2.0 MAC
( minimum alveolar concentration ), P 2H 3% FH PN 1A iy B 44
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SRR, BRRIIKAREE S 3w g/ml, BIS{H <70 B, #k
TE S B h 12285 0.15 mg/kg, >4 E % XHESh ATy
JERNL, BIS fHFSE T 45 ~ 55, TOF {2y 0 Bf7<4E
WEVHORT, BOEM R 8~10 ml/kg, FFUEIZE 10
K fmin, WIFEL 1 @ 2,
1.3 BREFERTTE

A SAHFFEWA-LRBE (1% ~ 3% ) LIYER;
B R MR EE 1.0 ~ 1.5 MAC 5 P 414 F2 I8 1 i 0 4% ey
H (1.5 ~ 3.0uwg/ml) ; PP RER SRR 4 ~
6 ng/ml, JFEHTHZE4% 0.07 ~ 0.10 mg/ (kg -+ h); F
ARIFIRIGLL 1 ~ 2 Limin BB IEENFEA 3 ~ 4 L
AR CO,, AUBEZERFAE 11 mmHg, AR AR
SR EARE ( partial pressure of carbon dioxide in
end expiratory gas, PETCO, ) 5815 & FINFHm %,
YEFF PETCO, 7E 35 ~ 45 mmHg 5 HR4% WAL WAL |
BIS fEL55 MR 25N HOMRIEE , 4EHF TOF E2 0, BIS
{ELAE 40 ~ 60 JLHEIN 5 ARHRMNBK I 2 A A B 2
i, N 0.9% SEALSESI SR CHETERI, AR LL
2 : 1. 4 SBP<90 mmHg, HR<45 K /min, HESFFRER
IR, AR R R O T i AN A B T
PEZGY), AT MAETE 25 )& IR S8 . SO Z i
AURIE BTGB INEFSFRIE 10 ~ 20 g, AREE(EH]
BRI
14 WRIE
141 RS AFEN  (ERBAEAT (Ta), S
FHETT(Ta, ) SERHES 1 min( Ta, ) FARIFUH (Ta, ).
WAERT (Ta,) MAKEG S min (Tay) 6 H[E] 25CoR4E
M MAP, HR, CO. CI. SVR. LCW #&#5.
142 spusgisnl  PGESRET 5 min (Th, ), FAR
Z550 (Th,). ARJF 12h (Thy), ARJF 24 h (Th,), A
J& 48 h (Th,) 3X 5 AMFRLAUEE B Lk, Brg
FRANIASF R PUEEE R B OB s, Rk
i e~ oRlURRERININ KA g Troponin 1, ¢Tnl), L
fig 184 Biti I5) T B ( creatine kinase isoenzyme, CK-MB )
K-

1.43 KRR AERAE VASF5  LERHAHR

FAR ISR ARG VAS 745
1.5 #FitZEHE

SR AE B I8 1] SPSS17.0 B AT AL R, 15K
TERMHECR A xRS, THE ORISR + bR
(xxs) Fom, FIXTPIALATER WA ST AR A Y 4 8] L
B ¢ K56, 41D FBCR S A I Ty 22
30T, P <0.05 hESAGIE L.

2 #R

21 —fE&ER

PIZH B PR AR . IR EFR 2L (body mass
index, BMI). ASA Z3%¢. FRBE . PR A I 45 7%
PELSI A BRI L 22 S Tege 127 L (P >0.05 ),
W& 1.
22 WHBHEARPMRNAFTHHILLE

PIALBR A A PR 1222 e, RATES
M7 2200, 455 ORI [E] S MAP
(F =82.481, P =0.000), HR (F =35.904, P =0.000 ).
CO (F=4.907, P=0.000). CI (F=4.872, P=0.000),
SVR (F =7.391, P=0.000). LCW ( F =8.976, P =0.000 )
H 2R SH Ta, & Ta, B8] 55 ) MAP, LCW, Ta,,
Ta, B[R] 831 HR. SVR KT Ta, BfA 51, ZRASR
P28 X (P <0.05); P4 Ta,, Ta, i [i] 55 f MAP,
HR. SVR. LCW, Ta, If[A] £ CO, Ta,. Ta, B [H] 51
(1) CLIZMICT Ta, W] A, 22 A Geit2e (P <0.05 ),
QWMZH ) MAP ( F =10.980, P =0.002 ). HR ( F =13.215,
P =0.001), CI (F=6475, P=0.015) £ 22 5. S 4
Tal I [B] & HR, Ta, W 8] 5579 MAP 24T P 21 [F]
IFE A5, S 2 Ta,. Ta, BF[R]LECAY CL ST P 4IRS E] A5,
LRAGHE L (P <0.05), @ S45 P4l MAP
(F=14.729, P=0.000). HR (F=2.373, P=0.041) 7%
st 22 . PIZH RE T RIS S5 IR i e B4 82 i (1]
LRIGHFEX (P>0.05), W2, K1 ~ 6,

Fz1 WHBEN—MBERLEE (n=50)
3l A /1 B4/ BMI/_ ASA 538 %ﬂiﬁil‘ﬁl / SR BIEL /
(%, x+s) il (kgfem®, x+s) (T /1) /4] (min, x+s) il
S 68.56 +4.38 29/21 26.72 £2.72 32/18 211.84 +20.57 2
P4l 69.30 £ 3.72 26/24 25.96 +2.40 30/20 208.46 +25.84 3
i x A -0.910 0.364 1.491 0.170 0.724 0.000
Pl 0.365 0.546 0.139 0.680 0.471 1.000

- 90 -



7

EIREE, A LR AR SRR BE L U £ LA A 1L 07 3 0 2 L o JULR 2 M B

F 2 MAREFERPRRFEHIKERIFEERN
b (n=50, x+s)

SVR/ (kPa + /L)
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2.3
PbEs

I 2H 3 1R 90 1L 7 Tnl, CK-MB /K F 1 1
B, RAEZ NI 2Z00, 4% O
i 6] & A4 ¢Tnl (F =6 658.686, P =0.000), CK-MB
(F =2852.531, P=0.000) A 225, W4l cTnl HF
REEW G HEWFHE, T Th, & Th, B A 5348 T Th,
(P<0.05), W4l CK-MB H FARZ G ZH 5, Th,
WA, J5 NI, S Th, & Th, If[H] &, P4 Th,
% Th, IR S H CK-MB #55F Th,, ZRAHGI¥4E
X (P<0.05), @WiZH ¢Tnl (F=1483.691, P=0.000 ),
CK-MB (F =1172.379, P=0.000) A 25|, Th, & Th,
IFE] S, S ZHAY ¢Tnl, CK-MB ¥R T P4, Z5A5
TR (P <0.05 ). @S5 PALAY cTnl( F =206.442,
P =0.000), CK-MB(F =175.525, P =0.000) Z5{k ¥k
F2E0. W3,
24 WAHBERPEmFAKEAEZE. R VAS T4y
By EE 8

S ZHBHEARPEF R H( 2 726.36 + 310.88 )
wefET P4 (383242+420.16) wg, MHERAH
it X (1=-14.964, P=0.016), S ZHF1P 2HHEH
ARG VAS ¥E43 50510 (2.02+0.94) F1 (2.22+0.95)
gy, I, 2R TG (1 =-1.058, P =
0.457 ),

F4E B H B AR ME cTnl. CK-MB 7KEH)
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5 28 &

#3 WABREBRARBME cTnl. CK-MB KEHZENL  (n=50, x+s)
215 Th, Th, Th, Th, Th,
cTnl/ ( pg/L)
S4 0.016 + 0.005 0.019 + 0.005 0.150 + 0.012" 0.248 + 0.028" 0.346 + 0.038"
P4l 0.018 = 0.005 0.021 = 0.006 0.210 = 0.030" 0.375 +0.018" 0.468 = 0.025"
CK-MB/ (u/L)
S 11.40 + 1.60 11.96 + 1.67 20.86 + 1.44" 26.76 £ 1.21" 13.96 + 1.48"
P4 11.52 + 1.34 12.80 + 1.36" 29.50 +2.23" 3434 +1.88" 21.44 +1.03"

W 1) HIE4H T, RS A, P<0.05; 2) 5 P AR S LA, P <0.05

3 itig

ARSI R TE BRI 5 2R i ok . AR
B IR I B B SE I TSN 5 TR 2R 1 5
Wi, PTG SCIEAREE — RTRR L], SRk
Tk, O WUBE B AERERS N, O i R G A N
B SO NUEMATSE . M OHR R . ZETIRE
FEONER A", BOMRRBR RIS ) T 340 E Y
IR 7 58, BEASAE Bl AR T A b 2 15 1l i 8 ) 27 A
PR O UL P17 ok S5 AT LA 00 473 1 SR B S R,
G T AR B R O L BEAST, DT D0 LD
ER R

WF5E R WL b A B IR B KB 7 . 75k
TR BN B AR LAV Y, L Tt i I A
RVERRIRZY, 1/ SO BLRBUE (0.63). LI
VAR REAR . JRRIROA Sl . IR, XSRPIGE | Ol
RGN, IO WU JLAS B I 1 SO
H ETRE 2 0 FH T RBRI . PR B2 R R A DK R
2y, SRPEEE O, I ELr, CEBL EXT
DM RGAT I R A EIER, EZRIAXCAL
B B By A VE DT 40 ) S8 bt 2897 2
FUE SR SHRATHLE], S BP R, HR M2 . SVR
F CO BEAR", JUHOZZAEE BP MR, T
W A S H KRB 5 2538 A, Bz LIRS
FRARTFE ST E5C 55 X5 0L PR T I 4 v B ) LR 5
FWFFEFRI Y, B B A O RS Y R AR
BP. HR M9725 b 5RO BE AR G 22, AURIE AR
BP . HR 119728 £b ke I8 1 JRR IR B 1T A 5 BUM I T
CLUESE BIS RS S e BBl AR A BRI R B, WA B
ARIEBE IS, H-ERE . IIABYY S BIS A RA4F
AIAHDGHE ™, DRIAS IS SR F BIS Wi JRR iR L
PRAUEFE ] — SR B T AT 58 53T, B L AR T R
A, BB B Al RS S AL, Rl
1l 2 Pk PPN 2 Jre T e B S A Wi ™, Pl Ll

TR IE I YR T R S S E R
T REAFERZ

ASCEIR R R, A B HETES S HT MAP 40T
BREKF-, COL Cl, LCW AbF IEH /K, SVR &b
FIEH R E KT, BRI, BEFEAK
SR SRR . RLAE RGN 25 L AL Y
MAP . HR 7E RIS 55 A1 06 BN [R) R BE 19 R %
RIS B8R e B A A ek SRR E Y 30%, S ZH 1% HR 7E Ta,
B R RAR, 25 A GRS ; WA REEREEE Y n
%, HR 318 . BP R R, D IFE AR FEAT, CO . CI IR,
SVR. LCW L BURFIFREE )RR, S 41T Rl K
TP, MAEHEE 1| min XA, P4 MAP,
HR 7E Ta, W& T S 24 B, F8A5IM178 2 —E KT
IRy, PR HRIELGZH LI EARFKE ; AR
WP LB B AR T S 4 FLFRLER R, B
ZRICGEI 2 S AL E 5L CO. SVR, LCW
W T ES . IR, 5P aMtt, S4EH MAP
MBI N, 3R T AR AR AR e 1 e
ARBIPKIMIA 5 H S 4LH8# HR AW R, AlfeE LR
BEPI T 5E D4 4 WIBRIAL R R RSz 8 e R Y
K HR W02, &Pk BIAMIE S, AR T34 stk 2 ik
VET . BRMLO VAL, SRR, TR R LREAT
T AU BRSSO IO Y
EAR B IR0 o DRI A1 A #h 2R RS B A
BORAIEIVERT, DT AR IS0 LR P L SN
FHE ERRR RN, ANEIMAS B R, iR
SR, AkifE HR 30, MR, S 4
ORI IRRZIW =S =g ANCER Y

RS B oR, Tnl F 22 (14 BRI AT B AR 6 10 0 1
EARSFMWEA, REmAERSR, w2 n)
Wl 2 m A s " APPSR R, PR E
CK-MB il ¢Tnl HARJGH TR, Th,~Th, & TARFIHE
filfE, H S % P 4L ; MM CK-MB 7E Th, B} ik

i L 14
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el 2218 TR, H Th, R TARRTIERLE 5 Aot
FAFARANG AT CK-MB Hl Tl JHE, LT
JEE U FB A RO ME T AR FBIA I 1T A N ) B 10
W03, BRI AJRRES N B30 B 55, A —
FEMORAP D IUER o A28 R IR-L e A BRI T
TERBIBKIETE A, YO EA R PER, T
AJG U NEAFETE AR SO HER B 1 & A S e DT BE
BRI 1AL MAE AR RS & A M, HASC
TR AR —REOL . B IFRE . TR R ELA
KW, (UM sh %) 1H S 4 fik MAP, HR ¥
T P4, (ERBEFERER 30%. KL, P
2 50 S DR 1 /N BB T 2 I DR 1 245 SR A

FARA IR BB R 25259 . WURARISE, B2
2yt Tt G 3R (A T R R PR T A 0 o
YER, BEARAIAL cAMP ¥, it PKC R30S . &
FIABERR AL, i 4ni i KATP G B , KIEMR0
WUWEH ™ g5 o, SWH S KEHEMT P4,
MWL E ARG VAS W L EF G4 X
FO-L R B R ALY, HE A F K e
PEAPTRY SR PSR T P 1A, A8 50 A o 385
kA s BRTC AR ™, LR eI &%
OV R BOBLT AT R S T 2 e R A<l 3 1 9
oA B R L 12 s T R o P = s O L 1 1
P KATP 3B FF i, 1400 Ca™ P, J8% Ca™ it
B, MIGEAMEE C, W EIRSIk RGN T
PESANME IO BE I S s D F A SR o ™ HIFS
WRHT™, L HUGER IR VE T R R 5 0 AT
PN R (RISKs ) A2 . 30 i S A o 1k s 46
L (mPTP) HXK. FAEMGERW ", A2 0]
Rt o R e f O WU BTG SR DR it — PRk
B - Z AR IEOIL,  FLAE O WUBRL S AL ]H]
FERT AR PR 5 . RIS R R o 6, 4
FEE FUGE R A REEH T 8232 iR s Ik FAR R, H
PRAPLC A R

L5 TR, AR R RO TR PR
i, LSRRI AR e 2k 15 PR M 30 22
T AR L8 S Ry 1 A, A SRR AR LS55
FEBCEDIEETE . BRI AUESE . 850 IR
SRS E , (ARG R,
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