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Abstract

Objective: To analyze the risk factors for postoperative atrial fibrillation after cardiac valve replace-
ment combined with coronary artery bypass grafting and its impact on prognosis. Methods: A total of
85 patients who underwent cardiac valve replacement combined with coronary artery bypass graft-
ing in our hospital from January 2019 to April 2024 were selected. According to whether postopera-
tive atrial fibrillation occurred, they were divided into the POAF group (n = 21) and the non-POAF
group (n = 64). Clinical data, intraoperative operation details, laboratory indicators, and imaging pa-
rameters of patients receiving cardiac valve replacement combined with coronary artery bypass
grafting were collected. The above variables were used as independent variables, and a multivariate
logistic regression model was used to analyze the independent risk factors for POAF. All patients re-
ceived a 1-year standardized follow-up. The main endpoint events included cardiovascular death,
heart failure rehospitalization, ischemic stroke, cardiovascular and cerebrovascular hemorrhage
events, and the need for coronary revascularization. Data were collected through outpatient review,
telephone follow-up, and electronic medical record system to evaluate the prognostic impact of POAF
in such patients. Results: Among 85 patients who underwent cardiac valve replacement combined
with bypass surgery, 21 had POAF and 64 did not. The incidence of POAF was 24.71%. In this study, a
multivariate logistic regression model was used, with age, resting heart rate, history of hypertension,
history of diabetes, history of chronic kidney disease, NYHA cardiac function classification, cardiopul-
monary bypass time, aortic cross-clamp time, serum potassium, serum magnesium, serum creatinine
(Scr), plasma NT-proBNP, creatine kinase isoenzyme (CK-MB), free thyroxine (FT4), left atrial diame-
ter (LAD), and left ventricular ejection fraction (LVEF) as independent variables to analyze the inde-
pendent risk factors for postoperative atrial fibrillation (POAF) after cardiac valve replacement com-
bined with bypass surgery.
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1. 518

O JIE I RS 5 T IR 2 Jhk B BEAEAL 2 Co JIRE 95 (Coronary Artery Disease, CAD) Uy L8 AT WL 79 A
PIRRAL, HRPFRMN O 2R AR B R B2 ETHEA[L] [2]. WEE &I, TERE RN
o B AE BT HAE O U IR RS A2 AT DR LV 2 ) 2 R AL N B O LR, T e IR 2 kB A P 2E ) g — 2
PFOMEDIRE, SECRE WAIERINE . By MEER T3], AR, O IEER E BRI S T/ AR S K
&M AR (Coronary Artery Bypass Grafting, CABG) s A 2 838 A UG T FBe[4]. 2R, BREFARME R
PE R A VEAE HR 5 FF R E R A %8 m, Her R J5 8K 75 B (Postoperative Atrial Fibrillation, POAF)Ji A K
o POAF J& O IEFARJG i W RAEZ —, KAEFEIE 20%~40% [5]. HAKAEAG AR FHAEH
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K, WREEARAEMANRE . DIESEH IR AR E B A 2 M [6]. b3 B A 8 B Sk A Al 3
BUMLAEN S35 AFEE « Do R PR IR S e A 28 KRS R 0, 6T 51 800 O 335 i 24 45 FL I PR A7F
U4, POAF & 28 SE KA W4/ I ] SINERST %M, JFoN B E AT PRI E 2R A2 —[7] [8].
PRI, BRAIRDS POAF FISE R 3 K H UG s, SRR VR B, ol e KA R B A
HE

2. SKEMB 57
2.1 MRMFTE

2.1.1. BAEXIR
BFREXT S NINEEE 2019 4E 01 A 1 HZE 2024 4E 4 H 30 HEANE], fEIGYT T G0 E R 2 O IF s B
P45 IR IR Bk 55 B R A TF R B 3 85 .

2.1.2. ANSHIRIRE

PINFRE: (1) B IR SZ O NI B e & I RS KSR F AR L OIEFAR L. (2) 5Kl
BTN SRR E K . (3) ARRTE MO i B 2O, BEATER B S . (4) AT oA e
IR B0 JAE M A A A FH 0o R 240

HeBRbRIE: (1) RATCEZ RS L AN FAREE . (2) MAKAMOIERH SR EE. (3) BE
5 B SR e B VR R (4) TR ARSI TR 1 A i R (B AR T AR rp AR TR
P PRI . (5) FORAR I AE Tk B R IR D AE IR ) iR

2.1.3. BuimlssE

AT T EE—RIERE S FARPIIRESH. SLREMMLE R LI E S A5 HEE L
FEARJGHEVIITEEE . —MIGR TR RE R 6. RERE # R0 TSR, &%
PR B M B S, I3 A 2 O IR T2 (NYHA)-Ca THBE 73 2 1 FA 58 ARG IO BEShBEIR S . R
TEOLVEANICSR T ARIMEIAIT R =S BKBEIBT A) . 2 5 00 5 5 U R B oz s v & 484, BARCR A )G
JULRAP S WS (A I 45 e BRI R M V) o S s R i FELAR AP (LB Ty &) B3
Refabr(E /N ERIED % GFR. VLA Scr). (OEAs S (VBRI ) LB CK-MB. L3 N K B A4H)
BRI NT-proBNP). #E 5 &t MAHCTRFR(D- —J4K) . IS (N2 GPT. A ARALEL LN
AST) K HURIRIN e S B (IR R BRIEER TSH. 25 —IUHUIRIR IR R FT3. S HURIRI R FT4). FTH
MABEREARTER G 24 /NEF A RER, A 732 b 1A S 56 S AR AE AR o /O IS5 H 15 ThRE VP Al 8 1 168 75 0
SEsEK, FENESHER L NF(LAD). 78 =6 5K K B R BHE BU(LVEDVI) 5 4 oK 25 AR 5L
(LVESVI), I8 =S MaE(LVEF). M OREEE ) —SUEF e, TG EHN AL R T
B IR A 7R R TS SE R, 4 SRR RN B T . R S B U B S O L R T O I
fEBE SRR A O IR H I 4 B e IR B Bk s B TR R A S AR T BE AR S
NET L AERIRRHEABE T, B 1SS A FAEBE U R T I R G B E S F R SR R AR 1 L S I ]
. TS E R G B R IR RO, B R R bR S N ik S R A — Bk . AT
P A A B S N 1) 58 B 5 A, 0o S (L B SR B AT DA A, A R PR 03D i 75
2.1.4. Gt EHE*E

FAs il SPSS BAFREAT e ARJE TR b LS 5 TE W R B U 2 1R] IR IE SR AT AN 7y AR
&, PEBORER A BRI R TR, THR VDR t K SS, AIR/KHEN @ =0.05. ZE R Guit R LA
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FHENZ JT Logistic A5 #7, P <0.05 7E 95%nJ {5 X [A](CI)IA N BB Git24 5 X, Mg H AR f5 5
R BRI ML G R TR 3%

2.2. SEIGHER

221 FABRERARINLEE
85 {747 o IF I B e & JE I TR E h, I POAF % 21 1, 64 5 i3 K 3 POAF, POAF K/
%N 24.71%.,

2.2.2. ®WFHE BB AERETH

1) — MR Bk

BHFRERE. ODEATEIESA MM ETR, DI ArEZERoR, W2H IR LLBCR FH A Sr
FEAR CRGSG; MRS EES . WROGISE . PRI SR, mnf R sE . BEIRUE . RPEER . O ThEE NYHA 4L
B thRoR, ARELECRH X #5538 POAF 4Lk, POAF AEHMER . O, mIMEL. PR
L B DIIRE NYHA g3 B Guit 2% (P <0.05). MMiPEA . AREFRH. WA Rl
SRS RITEG S E (P > 0.05), WL 1.

Table 1. Analysis of general clinical data affecting postoperative atrial fibrillation [n (%)]

= 1 & EEH—RIGARFER SN (%)]

, POAF 41 4k POAF 41
E‘/l] A 2
w2 @% (n:21) (n=64) X/t P
5 11 (52.38) 34 (53.13)
4 71 (1) 0.004 0.953
e 10 (47.62) 30 (46.88)
>65 % 16 (76.17) 31 (48.44)
(R 4.927 0.026
<65 % 5 (23.81) 33 (51.56)
1A E R (kg/m?) 24.56 + 3.44 24.76 + 3.65 0.221 0.826
LB (IR 7459 +15.44  76.15+16.08 0.389 0.698
fa 7(33.33) 22 (34.38)
W A 5B 0.008 0.930
x 14 (66.67) 42 (65.63)
<) 14 (66.67) 46 (71.88)
A s 0.207 0.649
& 7 (33.33) 18 (28.13)
N H 16 (76.19) 30 (46.88)
e I S 5.473 0.019
N 5(23.81) 34 (53.13)
H 16 (76.19) 27 (42.19)
B PR L 7.314 0.007
G 5(23.81) 37 (57.81)
H 12 (57.14) 19 (29.69)
PP B SR 5.144 0.023
e 9 (42.86) 45 (70.31)
>2 14 (66.67) 22 (34.38)
LIEE NYHA 53 2% 6.753 0.009
<2 7 (33.33) 42 (65.63)
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2) Rt

BB IO SMEERINER] . Sk O & B A0 T ERORL, D% + bz RoR, P4l
LR AR REAS A58 R SIS e b RS Bz i« 2 75 A7 O LR S DLE 43 BB, 4] AR
H 2465 . 54E POAF 414k, POAF 4L A AMEIRI IR, 3 BKBELWTI [R5 B AT G iH# 8 (P <
0.05). 1fij A& 75 M S 5e e IR B kaz o« & 75 AT O LR 25 22 R G it 2% (P > 0.05), WL 2.

Table 2. Analysis of intraoperative conditions affecting postoperative atrial fibrillation [n (%)]

2. FMFR EHHARPERLTHN (%)]

, POAF 4 4k POAF 41
AN ES 2
AR (n=21) (n = 64) yal P
ﬁs%({ﬁiff) i (] 149.26 + 15.44 130.16 + 14.94 5.042 <0.001
IZ‘?H’WEW‘T 108.55 + 9.36 84.22 + 13.46 7.681 <0.001
] (min)
Pk e e 2= 21 (57.14) 36 (56.28)
PLoesERUER 0.005 0.943
G i % 9 (42.86) 28 (43.75)
& 16 (76.19) 18 (28.13)
RS 15.221 <0.001
74 5(23.81) 46 (71.88)

3) LI EIRIR

BEMMAT. e, Mm&. Scr. GFR. D-—%{&. NT-proBNP. CK-MB. GPT. AST. TSH. FT3.
FT4 ¥PAMEIES MBI EER, DI £ R RR, PARLECRAPMIFEAR t k. 53k
POAF ZHALL, POAF 4HH & i M4T . 1% Scr. NT-proBNP. CK-MB. FT4 ¥ HA i1t 2% X (P < 0.05).
M4, GFR. D-—Z{k. GPT. AST. TSH. FT3 &= F BTGl L (P> 0.05), W% 3.

Table 3. Analysis of laboratory indicators affecting postoperative atrial fibrillation [n (%)]

= 3. M & BRI SLI =R (%)]

ALIPSE S P(S'Z‘FZ f)ﬂ I (E(ZAG'Z)% At p
L (mmol/L) 351 +0.63 389+ 0,51 2791 0.007
LB (mmol/L) 0.73+0.18 0.89 +0.22 3.014 0.003
{4 (mmoliL) 99.65 + 5.26 100.69 + 6.13 0.697 0.488

Ser (umol/L) 71.66 + 6.98 80.16 + 7.06 4,801 0.001
GFR (ml/min) 12126 + 422 122.08 + 4.86 0.692 0.491
D-— 3 {k(mg/L) 0.84+0.16 0.89+0.21 0.999 0.321
NT-proBNP (pg/ml) 1159.26 + 105.26 1436.26 + 115.26 9.752 <0.001
CK-MB (ng/ml) 13.46 + 3.44 2232+ 451 9.168 <0.001

GPT (UIL) 32,11+ 2.46 32.91+3.08 1.081 0.263

AST (UIL) 42.98 + 4.56 43.22 +5.36 0.184 0.854
TSH (mIU/L) 165+ 022 1714026 1.109 0.271
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FT3 (pmol/L) 4.26 +0.59 413 +0.61 0.854 0.396
FT4 (pmol/L) 11.46 £2.59 13.06 = 2.66 2.407 0.018

4) HHE LB E

H3E K LAD. LVEDVI, LVESVI. LVEF ¥ A& IER M ETR, DI + WfEZEROR, ™
ZH a) LB PO AE A t 4656 . 5 3F POAF ZHAHLEL, POAF 4 # 3 1 LAD. LVEF ¥ HA Giit24 5 (P
<0.05). 1 LVEDVI. LVESVI %% R egiit4 & (P > 0.05), W% 4.

Table 4. Analysis of intraoperative conditions affecting postoperative atrial fibrillation [n (%)]

4. FFHE BHAARFERIH (%)]

POAF 41 Ik POAF 4.

MR (n=21) (n = 64) o P

LAD (mm) 38.46 + 2.4 36.16 + 2.56 3613 0.001
LVEDVI (mm) 64.22 +3.46 64.60 + 3.46 0.540 0.591
LVESVI (mm) 33.46 +2.08 33.16 +2.19 0.551 0.583

LVEF (%) 65.26 + 3.49 6346 +311 2233 0.028

2.3 ®H%EEHEREARNSEARIH

AR 2 K % Logistic [FARAY, LR, FE03 . Sk BEIREE. 18 P E L, 0o
BE NYHA 732, fRSMEIRI ). = AKEELWTa] . im%P. met. MmALEF(Scr). 2% NT-proBNP. ULERIL
g 7] THG(CK-MB)~ I 25 HUR SR (FT4) o5 AR (LAD) K e Z= i 7y B (LVER) N AR &, b0k
I 40 B R R S5 8 55 BR(POAFR) IS SR R 3 . 45 R, AFES . O ThEE NYHA 24, RAME
IAFIA] ., IM3R NT-proBNP. 75 5 AR BL A 25 35t 1L 43 #i/2 POAF R AR IR ASE IR R . W42 5.

Table 5. Multivariate analysis of risk factors for postoperative atrial fibrillation

=5 HHA4EHRRERNZERS R

AN B SE Wald P OR 95% ClI
R 0.119 0.033 13.133 <0.001 1.126 1.056~1.201
DF 0.237 0.439 0.292 0.589 1.268 0.536~3.000
o I S 0.236 0.212 0.572 0.449 1.266 0.687~2.333
R PR sk 0.026 0.238 0.012 0.914 1.026 0.643~1.637
18 A sk 0.234 0.164 2.303 0.129 1.264 0.934~1.711
DIIfE NYHA 43 2% 0.855 0.242 12.440 <0.001 2.351 1.462~3.781
A HMIEER B[R] 1.104 0.276 15.968 <0.001 3.016 1.755~5.183
=) i BEL W B (] 0.282 0.212 1.780 0.182 1.326 0.876~2.007
14 0.640 0.584 0.864 0.355 1.716 0.646~5.393
Ik 0.380 0.388 0.962 0.327 1.463 0.684~3.129
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gk
Scr 0.529 0.299 3.124 0.077 1.697 0.944~3.051
NT-proBNP 0.779 0.250 9.738 0.002 2.179 1.336~3.564
CK-MB 0.382 0.230 2.765 0.096 1.465 0.934~2.298
FT4 0.371 0.516 0.517 0.472 1.449 0.527~3.984
LAD 0.633 0.219 8.349 0.004 1.884 1.226~2.895
LVEF 0.559 0.225 6.191 0.013 1.749 1.126~2.717

2.4. FRR

FFE NIEFRIER B3 R, POAF 4R B O IMEPESET: 3 1, KAEZFN 14.29%; =F POAF 41 &0 il
BT 16, KAEFN 1.56%, WALKRERA S #E (P < 0.05). POAF 2H.» /733 FAE Rt 7 51
(33.33%), Ik POAF 41 7 #1(10.94%), %57 &% (P < 0.05). POAF ZHk it 2 % 4E 8 11(38.10%), Ik
POAF #H 6 151](9.38%), 41 17] 22 45 Gt 112 75 (P < 0.05) o Co i 1L HY 1L S 7E POAF 2% 2 5 1511(23.81%) ,
4k POAF 41 3 1(4.69%), #5782 (?=6.781,P=0.009). POAF 41 IRF ik ifliz H & 75 5K 6 11(28.59%),
4k POAF 41 4 11(6.25%), MR ZERH R IH5E L (P <0.05). W#% 6.

Table 6. Prognostic impact [n (%)]
= 6. MUEFMN (%)]

POAF 41 Ik POAF 4.

s (n=21) (0= 63 7 P

O BB 3 (14.29) 1 (1.56) 5.708 0.017

0 3 3 AT B 7(33.33) 7(10.94) 5.765 0.016

B 0L 1 2 8 (38.10) 6 (9.38) 9.480 0.002

Ao 0 AL i A 5(23.81) 3 (4.69) 6.781 0.009
FEEIR BN K 12 2 g 75 oK 6 (28.59) 4 (6.25) 7.589 0.006

3. ¥ig
3.1. RigE% BWHA R EE

O R i B BBk 2 TR SRR A A S 3 R 55 B (POAR) K R AN 2%, 5 R R AT R BERPRS . R
HEE ARG EHEZHTRZEEH . AFRRI, @it RiTOEEARENYHA NIV ). RIME
WP AE R 28R, 72 B 43 7 BU(LVEF) B K2 I3 NT-proBNP 7K-F-FF = & POAF (14l Sy fis [ Rl
5, [HTREAAERBMANBRIIRAN R, Bl FREMEK. BARMAZS, XERETRESY
Mo POAF HIA A%, H POAF BRSO M SET. o0 38 AR . SRt 46 o A IR B0 bk i iz
HEFRR.

M B AR BRALE R G, POAF A% Lo BRS) R 28 T AL 900 b5 FRUEEAE) . 5 4 BE ) B 4 B 98 R J 7 (1) 3
R . ks B RO LA L FE I EE . O S LA R T R IR iR, 800 s Bl 5 5 s vk 438 i,
T BT AR O 2R O AR JE R [9] [10]. ASHIF 7T Hh POAF 4L 35 I P24 4E S B 2 1 T 9F POAF 41(>65 %
LE 451 75.00% vs. 48.81%), FERTEREAH ICHI 0 5 IBAT PR 2 POAF KA EELF R . 1Ak, ARujOI6E
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AENYHA NIV ) EFRK O E AL E, AEEODFE, BB H AR & F44k, d—5
TR A S 2L [11] [12]. AWFFEF, NYHA NI~V 208535 1 POAF RS 2 D I BEA 4 38 1) 2.35 1%,
HESE 70T RRIRZS 0T 55 B AR R T AN

ARAFHIER RS, ARIMEIRE R ZEK X POAF (SIS H  PRAMEIRIE I Mk 5 A TA R
BOEAMARSE, 51 R A5 RAERN, FECONIGEMK M &Rk ThREREAF[13]. AHEFEH, POAF A4k
TEIRIS (A FE A 149.26 2v%f, BEK THE POAF 411 130.16 438k, HAKSMEIRR AIAFIEK 30 24f,
POAF K 3.01 5. X —Z5 R8N, AEARIMERRE] . OeAb 0 NLER S HEHE AT B ek 285 14
FAIL POAF KAEZ, b4, 7253 K(LAD > 38.7 mm) % /e % 5 IfiL 43 B AR (LVEF < 559%)1E 0o JIf 45 19 5
WHbRE, ARG RE K T R AR S e IR, R s B kS 4R

AR B ) LR I 2 L R SO AR B IR M FIREA R B . AR TR I, POAF ZHA S L4 & I8k
IKF 3K T-9E POAF 28, T ML ULEF(Scr) A2 NT-proBNP 7K1 S35 o A4 i i i #041) Na*/K*-ATP
BpE e, FECC UL MR A, ZARAGAEIR B0 548 fid ok UG s RGBS I U I R 4 e i 5 A, RS
BRA R, T BRI AT R 35 30 POAF (¥R A% [14]. NT-proBNP 1E N oL -5 0 2 47 A 1o
RS AR EY, HAKCETHE(>500 pg/mL) AN B O DI RE B AL, 38 AT fEil ik (2 it 0 55 4P 4L (R B2 2 5 s B
KA. BRI, A3 W A BT & NT-proBNP 7K, I S22 IE S, wTRERCA POAF B ()%
BRIRAT

3.2. RIEFABEHHFER

POAF S £ 35 Tl J 14 5 1 4 L 7E B 9 AORE 5 KA R 285 =) (R 00 2 1T F 3T 5, POAF S80I
Wah 15 ARG E W INE LB L, HINEENL I 2597 3K, KM UOE < ICU 5 B TA] . B 5L,
POAF 41K J&0r L FE T 3 (14.29% vs. 1.56%) A > 77 5 36 3 58 % (33.33% vs. 10.94%) 15 2 & & Tk
POAF 4, 5 b5 Bi5| Aot &~ e Sl = SRS UIAROC . Ak, POAF B35 by P9 LI VAH 22 A R 4%
15 5 T R B BE AR, 5 B0 ot 1 2 rh JXUBS: TH 751 (38.10% vs. 9.38%). BTG YT AT BRI ke A2 2E XU,
{EAHIF 5T o POAF ZH.Cofii I/ H ifil R R A2 R AT) =038 15.38%, FE/NUHESRE 75 75 M2 5 H I UG B) 1218
B -

KA 2 S on, POAF B3 el IR 3N ik MLz 3 75 5K 48 111(28.59% vs. 6.25%). X — IR ATAES b
BRE S BN O VAR N TR B K ML IR A% 25 1 S N R D BB RS AE DG . b ok, s B A P ] ik
—BINEOIREEA, TR B - O3 ” SBR[k, X POAF 3% st co W, A
JEPUEGIT SO ThRERE R ISR, ol T ) B4 it

4, gig

o ERE R BB 7+ CABG AJE POAF [P 77 AARHT KU IPAl 9 kit . AR BRI R 0y ARG
CREEEOVIE . LG AR SMEIA I 1AL SR b3 ORI ERAE . A IR R AL AL LR R YT, AT
BRI POAF ARER ., [FIINF, X POAF B SLi WDy . A RIMEE B B EHE, £BeEHin
IREE R M5 . ARBEFRGHELS 72 5 B BRI A S, POAF IIBFE A I MAfe . Rith, R
IR EE WA RS TR .

SE
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