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[Abstract] Objective To investigate the effect of gender on prognosis after transcatheter patent

foramen ovale (PFO) closure in patients with cerebral infarction or transient ischemic attack. Methods A
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retrospective cohort study was conducted involving patients with cerebral infarction or transient ischemic
attack (TTA) who underwent PFO closure at our hospital between January 2013 and December 2023. The
patients were grouped by gender, and related data were collected, including age, comorbidities, Risk of
Paradoxical Embolism (RoPE) score, laboratory results, findings of transthoracic/transesophageal
echocardiography (TTE/TEE), and post-procedural complications, such as device-related thrombosis (DRT),
recurrent stroke, bleeding, and atrial fibrillation (AF). Results A total of 112 patients were enrolled,
including 59 males and 53 females, at a mean age of 42.47+12. 35 years. The females had significantly
higher preoperative RoPE score than the males (6. 6+1. 4 vs 6. 0+1. 5, P=0. 046), and a statistical difference
was observed in the distribution of infarction sites between them (Chi-square=10. 25, P=0. 006), indicating
that the males were prone to posterior circulation infarction. Intraoperative transthoracic echocardiography
revealed a greater distance from the PFO to the aortic root in the females (9. 3+2. 4 mm vs 7. 6+2. 0 mm, P<
0.001). During a median follow-up of 4 years, the male group had 1 case of myocardial infarction, 1 cerebral
hemorrhage, 1 paroxysmal AF, 2 gingival bleeding episodes, and 1 skin ecchymosis. In the female group, 1
case experienced pulmonary embolism, 1 paroxysmal atrial fibrillation, 3 gingival bleeding episodes, 2 skin
ecchymoses, 2 recurrent cerebral infarctions, and 2 recurrent TIAs. There was no statistical difference in
overall adverse events between gender (P=0. 291). Although the females had higher rates of recurrent cerebral
infarction and TIA, this difference lacked statistical significance (P=0.222). Multivariate Cox regression
analysis indicated that after adjusting for various potential confounding factors, such as RoPE score, age,
hypertension, coronary heart disease, and other factors, gender was not an independent predictor of composite
endpoint events after surgery. Conclusion Gender does not significantly affect overall prognosis after PFO
closure in patients with cerebral infarction or TIA. However, females showed a trend toward higher rates of
recurrent cerebral infarction and TTA.
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Table 1 Baseline characteristics of 112 patients with PFO and cerebral infarction/TIA [x+s, n (%) ]

Baseline characteristics Male(n=59) Female(n=53) th* P e

Age / years 44+13.2 40. 8+11.2 1.386 0. 169
BMI / (kg/m?) 23.6+3. 6 23.0+3.5 -0. 605 0. 546
RoPE score 6.0+1.5 6.6+1.4 -2.016 0. 046
Smoking history 32(54.2) 1(1.9) 36. 817 <0. 001
TIA 7(11.9) 10 (18.9) 1. 064 0. 302
Cerebral infarction 52(88.1) 43 (81.1) 1. 000 0.317
Hypertension 8(13.5) 14 (26.5) 2.923 0. 087
Coronary heart disease 5(8.5) 4(7.5) 0 1. 000
Hyperlipidemia 8 (13.5) 4(7.5) 1.055 0.304
Cerebral infarction site 10. 250 0. 006
Anterior circulation 29(55.8) 37(86.0)

Posterior circulation 12(23.1) 3(7.0)

Anterior and posterior circulation 11(21. 1) 3(7.0)

PFO: Patent foramen ovale; TIA: Transient ischemic attack ; BMI: Body mass index; RoPE: Risk of paradoxical embolism
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K2 BERRIBEHEE (s, #1(%)]

Table 2 Preoperative echocardiographic features of the participants [x+s, n (%) |

Baseline characteristics Male(n=59) Female(n=53) ty? P e
Transesophageal echocardiography
No shunt 7(11.9) 3(5.7) 0. 669 0.413
Patent foramen ovale width /mm 1. 90+0. 80 1. 81+0. 50 0.462 0.462
Atrial septal aneurysm 0 1(1.9) 0.294 0.473
Long tunnel type 3(5.1) 0 1. 162 0.281
Right-to-left shunt at rest 7.740 0. 052
Grade 0 10(17.0) 11(20.8)
Grade | 23(39.0) 26(49.1)
Grade 11 18(30.5) 5(9.4)
Grade Il 8(13.6) 11(20.8)
Right-to-left shunt under valsalva maneuver 0.527
Grade 0 3(5.1) 1(1.9)
Grade 1 5(8.5) 9(17.0)
Grade 11 18(30.5) 15(28.3)
Grade 1 33(55.9) 28(52.8)
Stroke volume /mL 68.3+9.7 62.0+11.9 3.056 0.003
Left ventricular end-diastolic volume /mL 106. 1+12. 4 96. 6+17. 3 3.302 0. 001
Left ventricular ejection fraction /% 64.3+4.5 64.0+5.5 0.314 0.754
Right atrial diameter /mm 19.3x1. 4 18.9+1.2 1.442 0. 152
Right atrial transverse diameter /mm 33.9+3.3 32.6+5.4 1.518 0.132
Left atrial anteroposterior diameter/ mm 33.6+3.4 32.7+4.3 1.329 0. 186
Left ventricular internal dimension /mm 47.1£2.7 44.9+2.9 4.169 <0. 001
Pulmonary artery diameter /mm 20.2+1. 1 19.7+1. 4 2.402 0.018
Ascending aorta diameter /mm 30.743.2 29.6+2.9 2.018 0. 046
Interventricular septum thickness /mm 10. 1£1.5 9.3x1.7 2.470 0.015
Left ventricular posterior wall thickness /mm 9.4%1.8 8.7£1.0 2.275 0.025
RoPE: Risk of paradoxical embolism
R3 BENNRRER [v2s, #1(%) ]
Table 3 Intraoperative outcomes of the patients after intervention therapy [ x+s,n(%) ]
Intraoperative parameters Male(n=59) Female(n=53) t P e
Right atrial systolic pressure /mmHg 11.5+3. 1 11.8+4.2 -0. 466 0. 642
Right atrial diastolic pressure /mmHg 3.6+2.7 3.7+3.1 -0.211 0. 825
Right atrial mean pressure /mmHg 6.6+2.8 7.1+3. 4 -0.729 0. 468
Right ventricular systolic pressure /mmHg 32.8+6.4 31.8+6. 8 0.791 0.431
Right ventricular diastolic pressure /mmHg 4.0+3.6 3.4+3.9 0.772 0. 381
Right ventricular mean pressure /mmHg 14.1£3.6 14.0+4.0 0. 169 0. 866
Pulmonary artery systolic pressure /mmHg 29.6+5. 8 28.3+6.2 1. 140 0.257
Pulmonary artery diastolic pressure /mmHg 11.3+5.2 10. 7+£3.9 0.717 0.475
Pulmonary artery mean pressure /mmHg 17.9+4.6 17.1+4.3 0. 866 0.388
Distance from foramen ovale to aortic root /mm 7.6+2.0 9.3+2. 4 -4. 040 <0. 001
Occluder size 0.392
18/18 0 2(3.8)
25/25 54(91.5) 49(92.5)
30/30 4(6.8) 2(3.8)

Atrial septal defect occluder (24 mm) 1(1.7) 0
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Table 4 Outcomes of endpoint events in the patients after

surgery [x+s, n (%) ]

Male Female

Endpoint events (n=59)  (n=53) X P o
Pulmonary embolism 0 1(1.9) 0.473
Myocardial infarction 1(1.7) 0 1. 000
Cerebral hemorrhage 1(1.7) 0 1. 000
Atrial fibrillation 1(1.7) 1(1.9) 1. 000
Recurrent cerebral infarction 0 2(3.8) 0.222
Recurrent TIA 0 2(3.8) 0.478
Gingival bleeding 2(3.4)  3(5.7) 0.907
Skin bruising 1(1.7)  2(3.8) 0.616
Total terminal events 6(10.1) 9(17.0) 1.12 0.291
Post-cerebral infarction symptoms ~ 9(17.3) 2(4.7)  2.55 0.110

One female patient had recurrent cerebral infarction and one had
recurrent TIA, both combined with gingival bleeding; The
incidence of post-cerebral infarction symptoms was calculated based

on cerebral infarction patients (Male: 52 cases/Female: 43 cases).

RS HEHNESLKRZIEHZEZE Cox BT

Table 5 Multivariate cox regression analysis of gender impact on composite endpoint

Variable B SE Wald P e Hazard Ratio 95% CI

Adjusted for RoPE score

Gender (male vs female) 0. 660 0.535 1.521 0.217 1.94 0. 68~5.53

RoPE score -0.294 0.175 2.819 0.093 0.75 0.53~1.05
Adjusted for hypertension

Gender (male vs female) 0. 467 0.539 0.752 0.386 1. 60 0. 56~4.59

Hypertension (yes vs no) -0.295 0. 596 0.244 0. 621 0.75 0.23~2.40
Adjusted for age

Gender (male vs female) 0.570 0.533 1. 146 0.284 1.77 0. 62~5.02

Age 0.020 0. 022 0. 857 0.354 1.02 0.98~1.07
Adjusted for smoking

Gender (male vs female) 0.775 0.727 1.135 0.287 2.17 0.52~9.02

Smoking (yes vs no) -0.453 0. 805 0.316 0.574 0. 64 0. 13~3.08
Adjusted for coronary heart disease

Gender (male vs female) 0.523 0.529 0.979 0.323 1.69 0. 60~4.75

Coronary heart disease (yes vs no) -1.305 0. 652 4.007 0. 045 0.27 0. 08~0.97
Adjusted for left ventricular posterior wall thickness

Gender (male vs female) 0. 876 0.576 2.314 0.128 2.40 0.78~7.43

Left ventricular posterior wall thickness 0.311 0.093 11. 030 0. 001 1.37 1. 14~1. 64
Adjusted for left ventricular wall and coronary heart disease

Gender (male vs female) 0.772 0. 566 1. 862 0.172 2.17 0.71~6. 56

Coronary heart disease -0. 898 0. 677 1. 760 0. 185 0.41 0. 19~0.91

Left ventricular posterior wall thickness 0.288 0. 101 8. 198 0. 004 1.33 1.10~1. 62

RoPE: Risk of paradoxical embolism
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Composite endpoint events include pulmonary embolism,
myocardial infarction, cerebral hemorrhage, paroxysmal
atrial fibrillation, recurrent cerebral infarction/transient
ischemic attack (TIA), gingival bleeding, and ecchymosis.

PFO: Patent foramen ovale

Bl FAEMHPFOHERFEEESGLAREHNETHE
Figure 1 Kaplan-Meier survival curves for composite
endpoint events after PFO closure, stratified by

gender
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