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Abstract

Objective: to explore the risk factors of new-onset atrial fibrillation (POAF) after thoracoscopic resec-
tion in elderly male lung cancer patients. Methods: The clinical data of 237 elderly male lung cancer
patients who underwent thoracoscopic resection admitted to the Department of Thoracic Surgery of
Affiliated Hospital of Qingdao University from April 2023 to March 2024 were retrospectively ana-
lyzed, and they were divided into postoperative atrial fibrillation (POAF) group and non-atrial fibril-
lation (NOAF) group according to the whether or not atrial fibrillation occurred after thoracoscopic
resection, among which there were 40 cases of postoperative atrial fibrillation and 197 cases of non-
atrial fibrillation. factor analysis, and the variables with P < 0.05 were included in the multifactor lo-
gistic regression model to screen the independent risk factors for the occurrence of postoperative
atrial fibrillation. Results: The incidence of postoperative atrial fibrillation (POAF) after thoracoscopic
resection in elderly male lung cancer patients was 16.87% (40/237). Multifactorial Logistic regres-
sion analysis showed that age (OR =1.161, P = 0.01), resting heart rate (OR = 1.058, P = 0.017), comor-
bid chronic obstructive pulmonary disease (OR = 3.488, P = 0.036), interleukin-6 (OR = 1.013, P =
0.002), maximal tumor diameter (OR = 1.052, P = 0.001), and drain retention time (OR = 1.293, P =
0.001) were independent risk factors for the development of atrial fibrillation after thoracoscopic re-
section in elderly male lung cancer patients. Conclusion: Age, resting heart rate, drain retention time,
interleukin-6, and comorbid chronic obstructive pulmonary disease were independent risk factors
for the development of atrial fibrillation after thoracoscopic resection in elderly male patients with
lung cancer, and POAF was associated with longer postoperative hospitalization.

Keywords

Lung Cancer, Thoracoscopy, Elderly Male, Postoperative Atrial Fibrillation, Risk Factors

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

FEABRIGEN, ey 4t S LR e[ 1], JUHR R, ARV H §1# WHETT 7
Ko IEESBARIE LR, ST B (VATS) AR EA G5 /N T AR 5 M7 AT J5 VK 8]
FIAEILSS, s B 2tk TP B F AR A BT R, HISHIL—RYIAR G H KIE. AR50 558
Zi(Postoperative Atrial Fibrillation, POAF) @& i T A J5 ¥ WO ME I RAE, $EHIEHRIRZEANLE 6.4%~20%
ZIE[2]-[4]. WZIRIKEEA AN POAF 2&— M E 1) 28 HIRMEMIGRILS . 48170, AT CUESE POAF
ARG AEBE I TR FIAR G A O USBE - 0T RGN 5R[5]-[7]. R TR FIPusE AL 2 POAF Xt
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TEAE TR B E TG FNA R R B, AW RR e TR 2 AR S I A B AL
KR ZR[8]-[10], &1, KT BN EHAR POAF MIkAR, ERHERWPIAMEE, Lg% —mas
Wo ASTE AL A 5 VE e Lo M SR S5 B A 5 BI(POAR) a2, #E IR 55 TARE R fa i
#, CHDNIRR TARRMS KA . DU IR S St AT o, BES2ss, uET.

2. EREF*E
2.1. HRMHR

AHWTEREEBASIRF 7T, % 2023 4 4 F % 2024 45 4 H ¥ B R% B EE B A S MERSCR K 237 122
s BRI A B2 B Ve BB R R ORHEEAT RUBIE 24T, GIAFRIE: (1) i > 65 %5 (2) BeZlufiss
IEREEVIRAR: (3) FTAPRAZART . ARAEUR G H LR B2 UE S IF R G i 2 Wrbs it Ho oA J5 R g (k4
2024 % 1 A 1 Hiteis4r i) i E Brfififs H2 (International Association for the Study of Lung Cancer, IASLC) & A
HIER JURR It TNM 23 351E) s (4) IRRBTRI 2% (5) BEAMEFE. HbRbridE: (1) RETZ.0HEEL 24
/NSO HL BT W R B, O shid il A BEAE S5 B 5k, HAT 10 AERARAT 1 REhAS O H B B0 H
EIFR PR CELE R B (2) RAET RP#ATART A HUO AR 29, FlafifEtE ¥, g2 %
PRBRA R FEBERSE; (3) R AT TFARKESE: 4) BFERPIETRESE; ) BT ARIREE
AR PCIAR. ONFREIREARTE); (6) W& H Al I HAG g ) &3 (7) 85 8 5kt
PR MR PRI WERIAYT 55 AT U B8 SOE SRR s (8) IRIR BRI RS . A
WAREE B RF W EEFACHEZ Bk, fitS: QYFYWZLL29925.
2.2. FRRUER

HRABIIN SAFBRPRAESL USSR 237 BIRE IR TR, —RIMR BT RMESE. k. BMIL. #EO0E. §IF
SESRBTHZ S RATAH RIS SR B AR IR RS FARMKRERERE: FAREE. FAMA,. F
ARIETRET N2 AU S SOF Ik e 2. 518 B BN ()55, Ry BB aE: Rl e K.
2.3. HiEEE

2 SPSS % B AN BEXT AR B BRRAE < 20% A BARHEAT i kb, X T AR B BRR AR H>20% 1 B 40 7

2.4. RIFEHI(POAF) MR E X

BERGIENINENE YR, e ERAE LS OB, DO RS KA POAF, fEAR
i) £ 0 1 R B L T, RRSEBDAS IR 48 h DA L. WEWUHAN], 4niEE HELTE P i B R-R AL
SO B Y HRFSER R 30 s, R R IR A TR A0 ARG IR REA, RIBAR
JE B AR B 280 AL BN A O R PR DTS AR (B I AF, B AF RRSERTR] <305, WA
E[ 74 TR
2.5. GeitEFabTE

SPSS 27.0 RREEATGE o0, X T SR ) v 2 BORbE@ I Shapiro-Wilk f46 (S-W 46 i2E47 4% 1
BRI Z SRR . 6Tl R B AES T E R A £ MlEERR, HEE/FE ESS i
52T, A BCR ML FEAR ¢ 4650 BREIESA MR ZAST, HE AR BRIE t &
5% VU OLMEIEE M (P25, PTS)FEIR AT & IEAS 0 A i & s, 2H (8] LA Mann-Whitney U £256; X Tl
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LRI BB FEBI(Yo) R, R4 i 1) 50 () AR 08 (T) OBLE £ 056 F R D7 R 9640 Fisher B DI RE SR 1%
KRR AT AR P < 0.05 FRARANHEAT 2 BEALARMER IR OILE 1), S5 G IRRXS VIF > 5 (A2 B AT i
HEGIBE T 20, KRN RDEP < 0.05)99 N TG logistic #4172 [N logistic [F1A5#7, HLMRAARE
B 8 AS R UG H IS ER R 2R, A P<0.05 IS A4t o fa B2 ROC HiZ43th AUC
B, PEAETINNE, FFIAN P <0.05 BA G 3o

Table 1. Collinearity test
1. HEMRE

HA & VIF

RS 1.04
AT EOHE 1.03
A IS BE 2 P it 1.03
Al C RMNEA 1.05
RIFENF-6 1.02
Jiti 3 Bk e 4 1.03
Ji e g R A% 5.92
FAREF[A] min 8 1.2
51 B E R ) 1.19
T 4+ 5.92

VE: VIF FZEEKRT.

3. &%
3.1. ZEBUHEEEMEEYIBRARR POAF BNEE R, REFE., HEREEERER
3.1.1. AP EEEHEREMNEERSEEN L E X

[M24n

W 24h-48h
W48h-72h
[ 72h-96h
M 96h-120n
[ 120n-144h
M 144h-168h

20 00}

EXm

Figure 1. Time of onset of postoperative atrial fibrillation

B 1. RigEHAERIE

KAEZN 16.8% (40/371 H); HEIE IR KFEAR)G 24 h EARJGH 168 h WAL, RJ5 24 h WEEH
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RAZ 20% (8/40 ), A J5 24~48 h P 5B K E 2N 35% (14/40 ), AR J5 48~72 h P 5 BfH Ak AE 2%
N 30% (12/40 By, ARJG 72~96 h Ji& 55 8 () K AN 5% (2/40 B11), RJ5 96~120 h J5 BRI R AR N 5%
(2/40 BARJG 120~144 h J5 F BRI R AN 2.5% (1/40 ARG 144~168 h J5 BB R AEE N 2.5% (1/40
By (WL 1)

3.1.2. RIEBE(POAF)EI LR E
Rt 18]y 7.77 /NI, e 85% (32/40 )RR 82 18] /NF- 12 /N,

3.1.3. REEE#HAER
B BB K T R R B O IR ER YT JE, B BRI B NS v

3.2. WABEARFERREILLE

ARG B EFE ARG EBERI[7 (5, 12)R1BAEF B B # R AEBL R[S 4, )R, Z&ZEfA
it (P < 0.001) (W7 2).

33. ZEBMHEBREMERYIBARAELEBEHMNAER S

R FRELLER SIUE R ER A M T B MR R AR B ER-6. A SR RH ZE 1 g
ARHTCRBIEE ks He . FARE ] 5 24 55 1 it 285 I s BE IR A5 s B R A KRG P <
0.05, W.3% 3).

3.4. BFEBUMEBEMERTIRRELEBHNZER Logistics EVAR 4T

HHREZE P < 0.05 FETEMAN LK E logistic M54, 5REIR, ZHEK logistic [l Hr 4k
REIR, FEHROR=1.161,P=0.01). # S L3 (OR =1.058,P=0.017) 15 FH ZE M i (OR = 3.488,
P=0.036). RfGHANE-6(OR=1.013,P=0.002). [ H K42 (OR =0.1.052, P=0.001). i =05]5
B ERE(OR = 1.293, P = 0.001)2 & 4F 55 P fiti i 18 35 W i e VI AR 5 kA2 55 B fa [ AL 2R (P < 0.05) (L
£ 4,

Table 2. Comparison of postoperative hospital stays between the two patient groups

5= 2. MEEBREAREERRATEELE

HAR & AR5 55 Eid(n = 197) A 55 B4 (n = 40) t/HZ 8 P A
AR JE £ L) (d) 75, 12) 5(4,7) -4.06 <0.001

Table 3. Comparison of perioperative baseline data between the two patient groups

3. MABEEARPELTRILR

HAR & ARG 8i4H (n = 40) EF M = 197) tHZ 8 P&
FR(Z) 70 (68.25, 74) 68 (66, 71) -2.93 0.003
BMI (kg/m?) 24.12 £ 3.00 23.97 £2.94 0.291 0.772
DR 23.97 +2.94 74.1+10.5 2.71 0.007
W4 i (mmHg) 131.9 £ 15.6 132.96 + 16.14 -0.38 0.704

& IHAE
B 15 1 T 2 14 (35%) 28 (14.2%) 9.853 0.003
B O 7 (17.5%) 12 (6.1%) 4.42 0.350
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A & 16 (40%) 61 (31%) 1.24 0.226
BRI 2 (5%) 12 (6.1%) 0 1.000
1R FEAR 37 (92.5%) 189 (95.9%) 0.28 0.690
IR
Hb (g/L) 141.5 (127.5, 152.5) 145 (137, 153) -1.496 0.135
RDW-CV (%) 12.9 (12,5, 13.4) 12.8 (12.3, 13.5) -0.979 0.328
SII 530.51 (350.14, 810.28) 431.05 (322.30, 598.45) -1.864 0.062
NLR 2.17 (1.61, 3.06) 2.07 (1.54, 2.76) -0.736 0.462
PLR 121.42 (93.315, 188.91) 124.68 (97.79, 153.41) —0.488 0.625
C xR H(mg/L) 2.73 (1.33,5.18) 0.87 (0.5, 1.69) -5.381 <0.001
BG (mmol/L) 5.345 (4.70, 5.77) 5.53 (5.02, 6.11) —1.455 0.146
R 2 (mmol/L) 5.655 (4.51, 6.53) 5.71 (4.7, 6.72) —0.54 0.589
JILEF (umol/L) 77 (64, 90.5) 77 (65.5, 94) —0.022 0.983
UA (umol/L) 339 (309.5, 389) 339.9 (285, 396) —0.362 0.718
£5(mmol/L) 2.295 (2.2025, 2.335) 2.3(2.22,2.37) —0.981 0.327
B(mmol/L) 0.9 (0.87, 0.95) 0.93 (0.88, 0.97) -1.102 0.271
H& A (/L) 41.94+£3.47 43.09 £3.93 -1.72 0.086
LDL-C (mmol/L) 3.01+1.13 3.06 £ 0.89 -0.28 0.781
FMeE A B (g/L) 0.895 (0.7, 1.18) 0.93 (0.77, 1.1) -0.383 0.702
Jle®E 4 a (mg/L) 223 (86.75, 382) 140 (75, 297.5) -1.515 0.13
FA%-6 40.75 (22.32, 82.25) 20.29 (10, 39.58) -3.597  <0.001
U P R AR
LVEF (%) 61 (60, 62) 61 (60, 63) -0.21 0.833
TR R 29 (72.5%) 121 (61.4%) 1.76 0.185
LAD (cm) 3.6 (3.425, 4) 3.5(3.2,3.8) -1.781 0.075
LVDd (cm) 4.5(4.3,4.6) 4.5(4.3,4.7) -1.133 0.257
LVDs (cm) 3(2.725,3.1) 3(2.75,3.1) -0.06 0.952
IVS (cm) 1(1,1.2) 1(1,1.1) -0.819 0.413
LVPW (cm) 1(0.9, 1) 1(0.9, 1) -1.09 0.276
PASP (mmHg) 27 (26, 29.75) 26 (25, 28) -2.268 0.023
O
PR [f] }(ms) 169.5 (156, 182.25) 164 (152, 177) -1.236 0.216
QTC K [f](ms) 418.5 (412, 438.5) 422 (409, 435) -0.09 0.928
it g
FVC 98.2 (89.25, 112.75) 103 (92, 115) -0.592 0.554
FEV1 100.43 £ 28.42 102.71 +£21.74 —0.48 0.635
FEVI/FVC 74.5 (66.23, 86.75) 78.28 (72.36, 83.78) —0.931 0.352
mvv 77 (61.75, 100.25) 88.6 (74.2, 104.45) -1.606 0.108
DLCO 95.19+ 16.2 93.45 + 18.51 0.55 0.581
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Jigeg 28 3.344 0.165
fi o 8 (20%) 39 (19.8%)
JidE 29 (72.5%) 154 (78.2%)
HoAth 2R 3 (7.5%) 4 (2%)
T 73] 22.4 <0.001
Tla 3 (7.5%) 40 (20.3%)
Tlb 10 (25%) 94 (47.7%)
Tlc 11 (27.5%) 32 (16.2%)
T2a 5 (12.5%) 17 (8.6%)
T2b 7 (17.5%) 8 (4.1%)
T3 3 (7.5%) 5(2.5%)
T4 1 (2.5%) 1 (0.5%)
iR B K44 (mm) 27 (20, 39.25) 17 (12, 25) —4.403 <0.001
BRI H () 6(6,7) 6(6,7) -0.83 0.407
T N2 Mk G 16 (40%) 81 (41.1%) 0.017 0.896
7)) 3= e 2.88 0.729
Fe il b 13 (32.5%) 44 (22.3%)
Fe il 9 (22.5%) 43 (21.8%)
Ao ity b 11 (27.5%) 62 (31.5%)
I it 3 (7.5%) 15 (7.6%)
Ao il 4 (10%) 32 (16.2%)
F A 8] (min) 110 (90, 150) 100 (75, 140) -2.104 0.035
ARUREL IR A (H) 16.4 +3.27 1539 +£2.53 1.84 0.072
S B E I R 4 (3, 10) 3(3,5) -3.189 0.001

VE: t: t /550, Z: Mann-Whitney U #5560, y2: 2R x+s: “FHRE £ belEZE, M: BAE, Qi: F—IUnirik,
Q3: FE=DUAiE; BMI (kg/m?): KEIREG HB: MAEH; RDW-CV: AN BG: THEMME; UA:
JRER s AT LT U PRARFR S0 A7 T8 FE 5 STI: AR AT 4 B S d% RIEFRE: kit £ > /MR T+ 55k L 40 B 140, NLR:
FR R 4 M T B AR R 2 PLR: /MR B S0 AR % LVEE: 208 23 LAD: £ 5 W4%; LvDd:
T EFFRARNAE; LVDs: AZWAERNE; IVS: ZERERS; LVPW: FFikii/ 0= GRS PASP: filidhfikik
45K FVC: H1MiiE B (L bnE/ E); FEV1%: 5 1 #H /1S B GERME/MNE); FEVI/FVC: 1 #%; MVV:
B33 B KB SR (SRR E/ T -

Table 4. Logistic multivariate regression analysis of new-onset atrial fibrillation following thoracoscopic surgery in elderly
male lung cancer patients

4. ZEFMMEBERERAREHL B logistic ZEREYISTHT

B E Vi SE Wald P4 OR 1§ 95%H 17 X [A]
RO 0.056 0.024 5.688 0.017 1.058 1.01~1.108
R 0.149 0.058 6.563 0.01 1.161 1.036~1.301
& IS 1 BH 28 M o R 1.249 0.49 6.492 0.011 3.488 1.334~9.12
HAr3-6 0.012 0.004 9.722 0.002 1.012 1.004~1.02
51 B B R R) 0.257 0.074 11.934 0.001 1.293 1.118~1.496
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it ggd s R A% 0.051 0.016 10.286 0.001 1.052 1.02~1.085
C R 0.034 0.026 1.746 0.186 1.035 0.984~1.089
it 3 ik e 4 0.041 0.049 0.723 0.395 1.042 0.948~1.146
TR [A] -0.002 0.005 0.14 0.708 0.998 0.989~1.008
o -20.505 5.006 16.776

E: B FIHREG SE: frdflRZE; Wald: PL/REE,

3.5. BREAMME

BT ER R RER . FFROR. SIREEENE. ANR-6. A 18 I ZEME % 241 ROC il
2, HhZE FHFN 0.849 (95% CI: 0.776~0.922), iR H 28 & I & T (8 B O 2).

- ROC Hh &

0.8

0.6

MEEEA

04 AUC:0. 849
95%CI:0. 776 ~0. 922

0.2

0.0 0.2 04 06 08 1.0

Figure 2. Joint prediction curve

2. BEE TN

4. W

It e 7 55 1 S0 1k e g SR R R R AN SR T A R L[ 11, e AR S AR s B T AR T T
WANBERCRE 2 —,  FLARAIE 52 -5 30K B A3 B B ) 2 85 v A3 B 9 Bzt AN R TRUS S8 AE G o BB BOX it
POAF [MIGYT K2 RBREI — 1l =1 . FERIE AR . FARIRZE POAF KAMKMGRIKE, AT
HHHERR IR H A POAF I fafias, B WdbAT A RO IR IG YT LATIRS R AR B U N EE . R
RYER . FEO%R, SIREHEN R ARG AN ER-6 A I M B ZE NI 7 2 2 4 5 Vit 2535 i s
BEVIBRA G KA P B fa R R 2%

(1) 5w AWFFRIE 65 % LLE Bt B POAF IR LERN 16.8%, EiATIE POAF (KT
fER R Z(OR = 1.161, P = 0.01). XA G 5FRFHR MO IBITHESCER ¢, —IUR KNI K I &
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SRRSO o IR AT A4k DA RO B A AR R 12], [ B A T 90 5 B0 vt B 8 (000 B DX I A S . B 4
e 2 ARHE . FLO A AN N[ 13], X ES A B A B AR, FTRES K POAF; [FII &
SRR A O I I SRR, R IRHLE T e R S R R AR S BB R R, BRI AT s
ARVEIT 24 55 M it A T B AR S 5 B(POAF) R AE o

(2) R LE: KRR FTE S 0202 2 BV 55 POAF WAL Tl K F-(OR = 1.058, P
=0.017), HERRES L FHUGIAESS, (EARE R AT 50BN B 8 bR . RO
B O AR BRI IR OG, R AENLI T RE 5 28K - RIS K T RETA 0%, BUmFR RO
A RPN SCIRAP TR IR, X A R g s LR B3P, 4is0 A ORI, FECG E I EAE
Moy, WINFEEURA[14]. — TR AFIBE RN, #5010 5 55 8 R AR A7 AR 2 3 TR A DG
XF 431,432 %2 57 AT ORI RS B 8RR 2 (8] B B35 1 T BSC R, EERO LT 70 R/45 5%
T 80 /¥ 5 by BURARE InAE DG [15]. WAt — It BN AR N RTREYE IR L rp, B i B0
RGN AF RAEXBAE, T EEOR I 10 W/, FBEUEARKHIEIN 9%. 5 HT T
Hh B I S e e AR R A T B R B s YA VIERE 3R B 3 2 IRIAZ AR JE R PR B u B SGTK[ 16 IX Lk
TF 5 (0 285 L5 R 1 JE Atk 0o 284 D o BUXRS: T30 B8 - IRV AE A AL, JCHORAE IR PR S e rpr, A BRI 20
ARG BT FRARA S5 55 B A AU

(3) i fis ) AL B LN ) e OO s 5 VAL ) A P E TR T R i A2 LT, AR A5 H i s o T A
AR, DA HRRE R AE o AT T DU s 5 I B T () 2 S A TS P e JR % POAF AT i
[AIZ(OR = 1.293, P =0.001), A fi 51 i 1] K 58 5 K J5 B Bil(POAF) [ R AR R B PIFE G . — AN 2920
5] i £ (6] [l PR A 7T R PR, A PR B TR (OR = 1.116, 95% CI 1.038~1.195, P = 0.002)5 POAF [
KA REMK[8]. P RERIMLEIECVE S5 M0 57U SO AG 5%, el fia A X5 1R T AR e i N sl 52
M0 35 A 9K 2 A0S, B - AR B A ORI [17]. dhAh, B B Rl mT RE 5 B0l s 4
IR, REM I 7, BARS B A A . Rk, ARG ST RNA i EE T, &
PR ] 5 AL B B BN R], X T BRAAR J5 D5 B 45 = S ) R A e e B

(4) M2 MEPHFEME B : COPD VEN—Fii WIS VP R G, Hom A B AE 5 0 L S A 1)
KA, HApok 2 IR COPD A5 8.2 (B A7 {EAISSPE[ 18] [19]. TEASH 7T H 18 1tk PH 2
P it 5 2 22 5 M B POAF BT fERG K 2R (OR = 3.488. P = 0.036), BLAHFFLKH, COPD &
HERJGER G HOLOAE DI REFERT . JORE RN AR KL A0 48 5 7 55 o) /L[ 18] [20] 17X
SE[R R AT RE S s B R AR A R
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