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[(fAZE] BE KkSMAER (CPB) RHFRCEFRELZ R P OMA MG ELS X, EHFN CPB & IE L3k EF
SHREMIMNER TR, CELRECEE QRS KEERS MMM I A —E XA, BB ASHLHRT
EARSHT QRS g B U S IL e M N1E, BRI SiEF KES CPB SIEAMG < & B 133 QRS ik /%
THARLERE N, Ak #®I 2019 F 1 A F 2020 5 8 A L& 48 o % E I JESFHIOS 09 CPB w5 R &
F 180 #), L P aIRE AR 108 #], MR R 47 4], BRI FHEASHEAR (CABG) 15 #], HBEE H KIK4A CABG
104, ML B A CPB A ke oo B T 55 QRS MM TH L, e AP kM, Wi REF Ry X &H
CPB SHEH LG 15, 30, > 30 min & & B Il $3K QRS sk T A A &, Wi CPB &R 3k & B 11 53K QRS s A 4
AL KK AR E B G AR P AR MBE R AR QRS B FR < 110 ms 55 QRS S B FR= 110 ms &S H 4L 3547
(agyshimths (NYHA) 54, £ F4 5% (LVEF) | fik N R B4R (NT-proBNP) KF ] . KA
Spearman #A48 & S AR TS IEF KB H CPB o Z o e o A 11 FE QRS K AT IR S S Hh fbfRArei L 5 KT,
ShEFARABECBLE T FI QRS kAT A T AT, ESA, 1434 (79.44% ) ¥4 8 CPB SR AMIPZ] g £ 54
FoeoB S0 AR i BB, QRS 9% 2 Rs B3G50, CPB S JEEBE 15 min, QRS K 2 1S A4¥ SE3E5%E; CPB SIEA
5 30 min, QRS 7% 2 Rs &, WAZIREEHF; CPBIEAMIE 35 min, QRS 9% 2 Rs &, w2442, MmEGRHIRELE
RATHE, RAFAFXEH CPBSEAIE 15, 300 > 30 min & A 11 $3 QRS Em T A &2 RIbE, £2F A%t
FEL (P >005) . 143 4] CPB Rk oo B T F5 QRS ML & 78 & &6 £ AR MLET AT 42T 37 4] CPB & ik
Fogsw Bl I3 QRS A AL AMEH (P <0.001) . 1804 FF+F, QRS MH TR < 110 ms & 88 #], QRS K af
FE= 110 ms # 92 4], QRS A FE< 110 ms &F NYHA 5246 T QRS KB FE= 110 ms &%, LVEF & T QRS 7 Ak
=110 ms B4, 7 NT-proBNP /K-FALT QRS J B FE= 110ms ## (P < 0.05) . Spearman #48 X 574 R B 7%,
SHEF R EE CPB SR A YG s B T -58 QRS iR 5 LVEF £ fi48% (r=-0.654, P < 0.001) , 5 NYHA 2%
27 NT—proBNP 7K -F 2 EA % (r 1A 54 0.634, 0.627, P13 <0.001) , &t ~whEFRKEEZ CPB LG
B ECEFF BB, CEBETFHRQRS KZHEEALTRST, TR, HESLHE, AZRIEZRTHE,
AP £ F IR IEETE A T A2 & CPB SIEE G S w B 153 QRS s EH L, @ QRS LB K, S IhskHith
AT, Ao B E 585 QRS M 3T A 16 R 150 2 i e T R84
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[ Abstract] Backgroud Cardiopulmonary bypass (CPB) is an important way to replace the pulmonary function of
patients undergoing cardiac surgery, and it is very important to accurately predict the recovery of cardiac function of patients with

cardiac rebeating in CPB. The evolution of QRS wave in ECG after cardiac rebeating may be related to the recovery of myocardial
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cell function. At present, there is no study to specifically analyze the predictive value of QRS wave evolutionon for myocardial
functionat at home and abroad. Objective To discuss the evolution and clinical significance of QRS wave of ECG lead I after
cardiac rebeating in CPB of patients undergoing cardiac surgery. Methods A total of 180 patients who underwent cardiac surgery
under CPB in Cardiac Surgery Department, Shanxi Cardiovascular Hospital from January 2019 to August 2020 were selected,
among them, there were 108 cases of valve replacement, 47 cases of valvuloplasty, 15 cases of coronary artery bypass grafting
(CABG) and 10 cases of valve replacement combined with CABG. The evolution of QRS wave in lead II of ECG after cardiac
rebeating in CPB was observed, and the intraoperative aortic occlusion time was recorded. Incidence of QRS wave evolution in
lead 1T of ECG at 15, 30 and > 30 min after cardiac rebeating in CPB were compared in patients with different operation methods;
intraoperative aortic occlusion time was compared between the patients with QRS wave evolution or not in ECG lead Il of ECG
after cardiac rebeating in CPB; and the cardiac function indexes [New York Heart Association (NYHA) grade, left ventricular
ejection fraction (LVEF) , serum N—terminal pro—brain natriuretic peptide (NT-proBNP) level | were compared between patients
with QRS wave duration < 110 ms and patients with QRS wave duration > 110 ms. Spearman rank correlation analysis was used to
explore the correlation between QRS wave duration in lead Il of ECG and cardiac function indexes after cardiac rebeating in CPB
of patients undergoing cardiac surgery. Results Before operation, the QRS wave in lead Il of ECG of patients undergoing cardiac
surgery showed the main wave downward, showing rS type; spontaneous heart rhythm and respiratory rate of 143 patients (79.44%)
gradually returned to normal immediately after cardiac rebeating in CPB, and the QRS wave showed Rs type with widening; 15 min
after cardiac rebeating in CPB, QRS wave showed rS type with S wave widening; 30 min after cardiac rebeating in CPB, QRS wave
showed Rs type and the time course returned to normal; 35 min after cardiac rebeating in CPB, the QRS wave showed Rs type, the
time course was shortened, and then gradually returned to the preoperative shape. There was no significant difference in incidence
of QRS wave evolution in lead I of ECG at 15, 30 and > 30 min after cardiac rebeating in CPB in patients with different operation
methods (P > 0.05) . Intraoperative aortic occlusion time of 143 patients with QRS wave evolution in lead II of ECG after cardiac
rebeating in CPB was shorter than that of 37 patients without QRS wave evolution (P < 0.001) . Of 180 cases of patients, 88 cases
with QRS wave duration < 110 ms, 92 cases with QRS wave duration > 110 ms. NYHA grade in patients with QRS wave duration
< 110 ms was better than that of patients with QRS wave duration > 110 ms, LVEF was higher than that of patients with QRS
wave duration > 110 ms, serum NT-proBNP level was lower than that of patients with QRS wave duration > 110 ms (P < 0.05) .
Spearman rank correlation analysis showed that, QRS wave duration in lead Il of ECG was negatively correlated with LVEF
(r.=—0.654, P < 0.001) , and was positively correlated with NYHA grade and serum NT—proBNP level of patients after cardiac
rebeating in CPB undergoing cardiac surgery (r, value was 0.634, 0.627, respectively; P values were both < 0.001) . Conclusion The
spontaneous rhythm and breathing after cardiac rebeating in CPB of patients undergoing cardiac surgery gradually recover, and the
QRS wave in lead I of ECG gradually evolves into the main wave downward, showing Rs type, and the time course is shortened
until it returns to the preoperative shape.Intraoperative aortic occlusion time may affect the QRS evolution in lead I of ECG
after cardiac rebeating in CPB of patients. The longer the QRS wave duration, the more serious the damage of cardiac function.
Therefore, it is speculated that QRS wave in lead Il of ECG may be an important index for clinical evaluation of cardiac function.
[ Key words ] Cardiac surgical procedures; Extracorporeal circulation; Cardiac rebeating; Electrocardiogram; QRS
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L1 — %Rt #EHL 2019 4F 1 H % 2020 4F- 8 A fEILPE 40
M B e O IESMEH T CPB O IEF AR 2R 3 180 il 44 Ads
W (1) il 18~75%; (2) FTEPEoM; (3) #3%Z CPB
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(3) EFE R E mRRE;  (4) IRRFEEASE
BE A RET, B oo B, L84l ik 24~74 %, F
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CABG ) 15, MBLEHALES CABG 10 . ABFFZ LYY
B IS R BEAG B ZE By 2 oAb, SR P AR I S I O
BB IR 1
L2 5k HRERREFAT 30 min JILPA 5 AR K %568 0.05 mg/kg
MEE 0.1 mgke; BEFEAFAER, TUIRBEWE, MHZ
TR WaAr A3 20 245 W 0 R il AU R B RTE A e, DRk
STHIPEPE 0.10 mg/kg . MRFERKER 0.15 mg/kg, 25 KJE 20 pg/kg
FIWRZEVSLEL 0.1 melkg 1IRRIRA S, 1A T LAV TRAET THLIR
MR, WKEEA AN 8~10 ml, PRI E K 12~15 K /min,
Bl i — A AR 5y R 4.6~6.0 kPa; A, #IKEEITK)E
70~100 wg/kg. SN 100 w g/kg VAZAERFREE

1 A Stockert A A T ABHL. £ [H Stockert 1M
ARMAR LA TERUMO (3 ih 4 SRR E AR ) HEf T
iR (28~32 °C) e zh CPB ¥EE, BFHFH kA 50
~80 mm Hg (1 mm Hg=0.133 kPa) , W i% B W EE I H
180~220 mm Hg, £ ICHIEIR A L& A5 Bk i e 70 ULTE e
T AR 45 R0 TRt BB A7 A AR, AR O LI 1 B T
TEVERi
1.3 WEHEHR
1.3.1 DHE TS QRS WIEA . R4 [N GE
Z I REME I B O FUE B, LUOD BRI A Y H
TR, EEME B CPB L AEE B O ] T
QRS BHALIEDL, f4E QRS JEIEAS . Ty A il . b
BAFTFARI A EE CPB.OIEEBS 15, 30, > 30 min QRS
Pl AR KA, O SR E AR F2 2 BB E] . % QRS i
S B S I IE RSB QRS B A, I A] ey ik
PEEHOH [6] o
132 OIfetEds  LRE QRS BT < 110 ms 5 QRS JEATRR
= 110 ms BFLIIGESEIR, WHEHLI0MER 2s (New York
Heart Association, NYHA ) 0% [ 1 2% JCHA .0 ) v miirs
DIREA IR SR M. IO uBeiR, filids
W < 50% IR, #IkEFE; M. B .0
WO DN REAS SR S ARAE | B4 5 = 50% A, IV 2%
I RAR MRS OTRTEAR T, FFAEA A RIRREE i 3l )72k 2 )
60 2 G 1 43 51 (left ventricular ejection fraction, LVEF) |
1 3 N K o fx @9 K /A& (N—terminal pro—brain natriuretic
peptide, NT-proBNP) 7KF-, v LVEF 2N i Philips-1U22
T2 B A S WA . TR 3 23 I R kL 5 ml,
3500 r/min 5.0 10 min ( FOAPEAEH 13.5 em) |, BB
SR T K 7 928 W R 46 A6 00 1L 7 NT—-proBNP 7K F-, QRS
R4S QRS P S BN S IR, 2% FN 60~100 ms,
REAH 110ms 7).
1.4 GeitaFdre: R SPSS 20.0 GeiF2f i e A7 B 3
TR AR R S, AL SR X A, 9090kt
BCRARRARG S THERRILL (R+s) Fon, 4lE AR
WA ST REAS ¢ 46565 R Spearman BAH XM HTHR IO I TR
B CPB DT E BES CHLE TTRE QRS SR 5 0D A
BFENE, DL P < 0.05 WEFAGH¥E X,

2 #£R

2.1 DHEFARBAE CPB LD AFE BES LA E T F 5 QRS BB
A, BHEOTEEAEN R, OBEFAREEOBR TS
QRS e M Edk o), oS, 143 4] (79.44% ) #FH A
CPB D EE BEED 2] [ 30 RIE WA R 2 Witk B 1IEH, QRS
5 Rs BUPEIEYE; CPB L EA BEJS 15 min, QRS 5 1S A
S P Ge s CPB DA BES 30 min, QRS P4 Rs A, W
PREEH; CPB.LIEE PG 35 min, QRS S Rs 1Y, R4 %,
M EEHKE EARFIES . ARFRTXEH CPB L IEE B
Ji 15, 30, > 30 min LoHL 1T S:HBE QRS I8 A8 & AR R HEE,
ZERIGHFEN (P>005) , WE 1,

R AFTARIALE CPB LS B A [ I il 150 iy P TSk
QRS WIS R LR IEL (n (%) ]

Table 1 Comparison of QRS evolution rate of ECG lead Il at different
time points after cardiac rebeating in CPB in patients with different operation
methods

Pert o GRGAE GRULE LR
IWEE AR 108 27 (25.00) 41 (37.96) 20 (18.52)
MERIEA 47 10(21.28) 17 (36.17) 9 (19.15)

CABG 15 4115 6/15 2/15
%&ﬂgﬁéﬁf} 10 3/10 3/10 1/10
x> 0.481 0.320 0.718
Pl 0.923 0.956 0.869

T: CPB={&SMEIR, CABG= ARSI FHK A AR

2.2 OHIEFARBFH CPB.OIER G O A E TS B QRS i
RGOS AR R WA SR BT B T, 143 4]
CPB Lo EA B O H B T FHB QRS 38 & A4 A8 35 119 = 3 ik L
WriskE] Ay (24.55 £2.48 ) min, JEF 37 61 CPB .0 Bk O
HL P TT 156 QRS B R & A3 AR E 19 (105.28 12,45 ) min,
ERAGIFERE L (1=72.691, P < 0.001) .
2.3 ODHEFARBE CPB LA B S ORI TS5 QRS P PR
SOOI CR 180 Bl E T, QRS PEAT R < 110 ms
# 88, QRS TR = 110 ms 3 92 . QRS PR < 110 ms
B NYHA AT QRS JERTFR = 110 ms 2%, LVEF & T
QRS JE AT PR = 110 ms FR 4, L7 NT-proBNP 7KK T QRS
WHTBR = 110 ms B3, ZRAFRITFEL (P <005),
DL32% 2, Spearman BRAHIG AT R R, OIETFAR B CPB
O A B O B T I SR B QRS P IR PR 5 LVEF £ 6 A 6
(r,=-0.654, P < 0.001) , 5 NYHA %, IfiLi NT-proBNP
HOFEIEM R (r (522510 0,634, 0.627, PAtt< 0.001) .
3 itie
DAFA T E ORI, O AR AU R A T O

JULAT A B L7 AR A O R PR 285 3 2o AR [ 7
B R, B SR S0 F EIALE T R AU, ]
SO RSO B R T A B LR SR IETE 0 eI
FE A PR PR 2B O W 2R B 30 i 0 R A B, Z2HF
DA O LRI B TR A A, TR IR RIS T IE
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F2 LT AREE CPB LR BEG O LA TSI QRS P I R
< 110 ms 5 QRS PR = 110 ms ZOINAEIEAR LA

Table 2 Comparison of cardiac function indexes between cardiac surgery
patients with QRS duration < 110 ms and those with QRS duration
= 110 ms of ECG lead II after cardiac rebeating in CPB

NYHA 22 (n (%) ) LVEF

QRS TehfiR Al 1% % V% (v s, %) (gT:r_F.m]nggl\/E)
<10ms 88  44(500) 24(273) 20(227) 38255 1388843546
=10ms 92 26(283) 26(283) 40(435)  342:45  2029.0+5204
K 3350 54T 9.602"

il 0.001 <0.001 <0001

R t{H; NYHA= AZ00E%YME, LVEF= A0 =515
Hr, NT-proBNP=N A3 4 ka4

W, Ak, O F EEE F T B S AT e ARV T D R
B H AT BT O B B S DL RER e £

RULTFAE 0k, O HLEE R T 5 ) JC R T AL,
H R QRS I H R B RFAE K 3h AT AR FFAF 0] B B 40
WERRRIZSHRRIE , AT F2WO NG S, RSO
LR B A 2R G i W RNA YT A R VR
ARWFFREEF o, 143 4] (79.44% ) H# [ CPB . JJEE BERD
Z A F OB ZE 5 WK IEH, QRS I 42 Rs BUAER 5E;
CPB CFEEBEE 15 min, QRS P& S BIPE S P4 TE; CPB O
WEE R 30 min, QRS J%% Rs &1, WHFEKEIEHR; CPB.LE
S BEE 35 min, QRS & Rs 8, WHEE4EME, W)EBHRE =
ARETER; 7m0 BTG Shl A8 o 50 Ui P A %,
H CPB L EE BT A s el O AR B F LAY EE. Bt
A, ARREIFARFTEE CPBLIEEBE 15, 30, > 30 min >
HL R I 056 QRS AR A AR R L 22 RIEGFH R X, KW
DAFFA B CPB LAEE B AR H] 5 QRS P AR5 FA
FARTCHK . QRS W TP Ik AE, $E7m 0 LR L U 1) 2 2
AR, AT A A, LR ALRALL R, HARH
LSBT 5 A DL R S AL S BH W o A OCHFFR3eH
QRS W Hg e 5 F A7 A o0 WLER LS5 0o LA AR RSS2 i Ak A
S L RBFE O IE TR B L CPB O A B R O IR T
I QRS PR EHHE AR N ARATTEA, 407 R ] e 55 57 A bl
OB I D7 & Aoy LA O ARFFEEERIE R, CPB L
WES B O TS0 QRS 9 & A= i AR 35 1) == 20 Ik BHLIT e 1)
T CPB D ATE BRSO TS QRS ik LA A S, i
O EFAREH CPB LIEE B GO HE T FEE QRS H AR
5 S Bl K H TR ) 7T e A G .

QRS VAR O UM AERR R S, Y QRS AT BRAE
KEJER KA FHE, MR BFH O AEEL, THefr
O ILE M B O R . IEAEAEFREY, QRS ERY
O LRI S BRI AR IR —E R R, Rl
fEfiZZ, QRS WIEARH A EREE, QRS HARFRMK ),
AWFIEEERFE], QRS PR < 110 ms & NYHA 23448 F
QRS JEMFR = 110 ms #2%, LVEF & QRS J¢AFBE = 110 ms
B, IMIE NT-proBNP KPR T QRS IR = 110 ms &3,
HE—H T Spearman BRAHSE T, SR ER, OEFAREH
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ReA ik, BN BRI B QRS A R AT VR Syl PR
fl O METFAREE CPB D EE LG CUIREM & WAE bR, LIRS
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