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ABSTRACT
Background and Aims: Femoral artery access is widely used despite recent increase in radial access for percutaneous coronary

interventions (PCI). Femoral artery closure devices are used to shorten vascular closure time and reduce bleeding. We sought to

examine sex‐based outcomes of femoral artery vascular closure devices (VCD) in patients undergoing PCI.

Methods: We identified patients who had undergone PCI (n= 11,415) in the Indiana University Health Multicenter Cardiac

Cath registry using femoral artery access. Clinical outcomes were compared between VCD and manual compression and

analyzed according to sex. Patients with cardiogenic shock and left ventricular support devices were excluded.

Results: The use of any vascular closure device as compared to femoral artery manual compression was associated with a

reduction in 72‐h bleeding events (adjusted odds ratio [OR]: 0.64; 95% confidence interval [CI]: 0.46–0.87). With manual

compression, women had higher rates of 72‐h bleeding as compared to men (4.5% vs. 1.6%, p< 0.001). Women demonstrated

greater absolute risk reduction in 72‐h bleeding events with use of VCD as compared to men (2.8% vs. 0.8%, p< 0.001). For

women, VCD were associated with lower risk of access site bleeding (OR: 0.43; 95% CI: 0.24–0.8), hematoma (OR: 0.36; 95% CI:

0.2–0.63), and vascular complications (OR: 0.25, 95% CI: 0.09–0.72). Use of VCD was associated with lower risk of in‐hospital
death (adjusted OR: 0.4; 95% CI: 0.28–0.58; p< 0.001) in multivariable regression analysis.

Conclusion: Women derive more benefit from use of femoral artery VCD during PCI than men with greater reduction in

bleeding rates, access site hematoma, and vascular complications.

1 | Introduction

Bleeding and vascular complications in the setting of per-
cutaneous coronary intervention (PCI) have a large effect on
morbidity and mortality [1, 2]. Radial artery access is known to
significantly reduce bleeding events [3, 4]. However, femoral

artery access remains a standard access form in various clinical
scenarios. Complications of femoral access include access site
bleeding, hematoma, vascular complications, and retro-
peritoneal bleeding. Women undergoing PCI have more
bleeding events and poorer outcomes compared to men [5–7].
Bleeding events are twice as likely in women than men
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regardless of access approach, but this risk increases further
with the femoral approach [8]. Various vascular closure devices
(VCD) are available for use in the United States. Meta‐analyses
have suggested similar complication rates of VCD compared
with manual compression; however, there is significant het-
erogeneity in studies over time [9–11]. Pivotal clinical studies of
VCD used to support regulatory device approval focused on
device safety and early ambulation as clinical endpoints and
were underpowered to assess small differences in more rare
vascular complications or effect on overall mortality. In addi-
tion, at the time most prospective studies for closure devices
were conducted, standard clinical practice of femoral vascular
access usually did not incorporate routine use of ultrasound
imaging. There is limited data on sex‐specific access outcomes
with the use of current VCD in contemporary practice. We
hypothesized that femoral artery closure devices are associated
with improved outcomes compared with manual compression
with more pronounced risk reduction in female patients.

2 | Methods

2.1 | Objective

The objective of this study was to examine rates of complica-
tions and clinical outcomes between men and women who
underwent PCI using femoral artery access and to compare
vascular access closure devices with manual compression
between these groups.

2.2 | Patient Population

Data was collected from the Indiana University Health Multi‐
center Cath Registry, which included patients undergoing PCI
in Indiana, USA, between 2015 and 2021 at seven participating
hospitals (IU Health Methodist, West, North, Saxony, Ball,
Bloomington, and Arnett hospitals). The registry includes data
of all PCI cases performed at the participating institutions with
clinical outcomes recorded according to standardized defini-
tions. Institutional Review Board approval was obtained for this
study (protocol# 2009681641).

2.3 | Study Design and Endpoints

We identified patients who underwent PCI via femoral artery
with closure by manual compression or device closure. Closure
devices included: Angio‐Seal device (Angio‐Seal VIP; Terumo),
Suture based closure (Perclose A‐T, Perclose ProGlide, Abbott),
or Mynx (Mynx ACE or MYNXGRIP; Cordis). Demographics,
comorbidities, clinical variables, and procedural details, were
prospectively obtained as defined by the National Cardiovas-
cular Data Registry (NCDR) Cath PCI database [12]. Patient
level information on access sheath size was not available in the
registry. However, all patients who presented with cardiogenic
shock or had a left ventricular support device placed (intraaortic
balloon pump, Impella, extracorporal membrane oxygenation)
were excluded from analysis. Fluoroscopy guidance and femo-
ral angiography is standard in our institutions to assess closure

device candidacy. The use of ultrasound and micropuncture
technique was variable and at the discretion of the operator.
Data on these variables were not collected.

Study endpoint definitions were used as defined by NCDR
CathPCI during the index hospitalization. Endpoints included
access site bleeding (defined as any access site bleeding with
hemoglobin [Hgb] drop ≥ 3 g/dL, blood transfusion, or requir-
ing surgery/intervention), hematoma at access site (defined as
hematoma with Hgb drop ≥ 3 g/dL, blood transfusion, or
requiring surgery/intervention), retroperitoneal hemorrhage
(defined as any documented retroperitoneal bleeding with Hgb
drop ≥ 3 g/dL, blood transfusion, or requiring surgery/inter-
vention), other vascular complications requiring intervention,
and any bleeding event within 72 h (defined as any bleeding
event with Hgb drop ≥ 3 g/dL, blood transfusion, or requiring
surgery/intervention) [12]. Clinical events were collected ret-
rospectively through review of medical records.

2.4 | Statistical Analysis

Baseline variables were compared using Pearson χ2 test. Con-
tinuous data were compared using analysis of variance for the
various groups. Fisher's exact test was used to compare event
rates. Testing was performed two‐sided with p< 0.05 being
considered significant. Multivariate binary logistic regression
models for all bleeding events and mortality were used with a
forward stepwise method forcing all clinical baseline variables
into a regression eliminating the least significant each step.
Statistical analysis was performed with the use of SPSS soft-
ware, version 28.0 (IBM Corp).

3 | Results

We identified 11,415 subjects who underwent PCI using femo-
ral arterial access in the Indiana University Health Multicenter
Cardiac Cath Registry after excluding patients who required
hemodynamic support and large bore arterial access (intra‐
aortic balloon pump [≥ 7.5 F], Impella [≥ 13 F]). During the
study period, radial artery access was used in 42% of PCI cases.
VCD were used in 7320 (64%) of femoral artery access cases.
The most used closure devices were Angioseal (n= 3577),
suture‐based closure devices (n= 1464), and Mynx (n= 2306).
As expected, clinical variables were not evenly balanced
between manual compression and closure device groups. Pa-
tients who received closure deceives were more likely to be
male as compared to female (67% vs. 33%), have higher body
mass index (30.8 vs. 30 kg/m2), and exhibited lower rates of
peripheral vascular (14.2% vs. 18.9%) and cerebrovascular dis-
ease (11.7% vs. 16.1%). Manual compression was more often
used in patients presenting with acute coronary syndrome
(42.4% vs. 28.8%) and cardiac arrest (5.4% vs. 2%) (Table 1) [13].
Differences in baseline variables between men and women are
listed in Table 2.

Female patients had higher rates of bleeding and vascular
complications when compared to men (Table 3). The rate of
72‐h bleeding events in women receiving manual compression
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TABLE 1 | Demographics and procedural variables according to use of femoral artery manual compression vs any femoral artery closure device.

Variable Manual compression (n= 4095) Any closure device (n= 7320) p‐value

Female 1482 (36.2%) 2435 (33.3%) < 0.002

Male 2613 (63.8%) 4885 (66.7%)

Age, years 66.1 ± 12.4 64.7 ± 12 < 0.001

White 3807 (93.0%) 6567 (89.9%) < 0.001

Black 241 (5.9%) 593 (8.1%) < 0.001

Asian 25 (0.6%) 103 (1.4%) < 0.001

Body mass index, kg/m2 30 ± 9 30.8 ± 7.3 < 0.001

Diabetes mellitus 1784 (43.6%) 3266 (44.6%) 0.280

Hypertension 3383 (82.6%) 6095 (83.3%) 0.377

Hyperlipidemia 3167 (77.4%) 5818 (79.5%) 0.008

Prior stroke 658 (16.1%) 859 (11.7%) < 0.001

Peripheral vascular disease 773 (18.9%) 1038 (14.2%) < 0.001

Prior PCI 1799 (43.9%) 3484 (47.6%) < 0.001

Prior CABG 874 (21.3%) 1547 (21.1%) 0.812

Chronic lung disease 791 (19.3%) 1070 (14.6%) < 0.001

End‐stage renal disease 219 (5.3%) 421 (5.8%) 0.373

Cardiac arrest 223 (5.4%) 143 (2.0%) < 0.001

ST‐elevation myocardial infarction 1256 (30.7%) 1385 (18.9%) < 0.001

Non‐ST‐elevation myocardial infarction 1273 (31.1%) 2056 (28.1%) < 0.010

Glycoprotein IIb/IIIa inhibitor 1074 (26.2%) 744 (10.2%) < 0.001

Note: Values are mean ± SD or n (%). Abbreviations: CABG, coronary artery bypass grafting; PCI, percutaneous coronary intervention.

TABLE 2 | Demographics and procedural variables compared by sex.

Variable Men (n= 7498) Women (n= 3917) p‐value

Age, years 63.1 ± 12.4 66.1 ± 12 < 0.001

White 6899 (92.0%) 3475 (88.7%) < 0.001

Black 447 (6%) 387 (9.9%) < 0.001

Asian 95 (1.3%) 33 (0.8%) 0.04

Body mass index, kg/m2 30.8 ± 8 31.5 ± 9 < 0.001

Diabetes mellitus 3135 (41.8%) 1915 (48.9%) < 0.001

Hypertension 6121 (81.6%) 3357 (85.7%) < 0.001

Hyperlipidemia 5829 (77.7%) 3156 (80.6%) < 0.001

Prior stroke 873 (11.6%) 644 (16.4%) < 0.001

Peripheral vascular disease 1170 (15.6%) 641 (16.4%) 0.29

Prior PCI 3566 (47.6%) 1717 (43.8%) < 0.001

Prior CABG 1777 (23.7%) 644 (16.4%) < 0.001

Chronic lung disease 1104 (14.7%) 757 (19.3%) < 0.001

End‐stage renal disease 413 (5.5%) 227 (5.8%) 0.52

Cardiac arrest 255 (3.4%) 111 (2.8%) 0.1

ST‐elevation myocardial infarction 1841 (24.6%) 800 (20.4%) < 0.001

Non‐ST‐elevation myocardial infarction 2075 (27.7%) 1254 (32%) < 0.001

Glycoprotein IIb/IIIa inhibitor 1261 (16.8%) 557 (14.2%) < 0.001

Note: Values are mean ± SD or n (%). Abbreviations: CABG, coronary artery bypass grafting; PCI, percutaneous coronary intervention
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was 4.5% compared to 1.6% for men (p< 0.001). For all patients,
the use of vascular closure device was associated with reduced
incidence of any 72‐h bleeding events as compared with manual
compression (1.1% vs 2.1%, odds ratio [OR]: 0.42; 95% confi-
dence interval [CI]: 0.32–0.57, p< 0.001). Women demonstrated
a greater reduction in 72‐h bleeding events with use of VCD as
compared to manual compression than men (absolute risk
reduction: 2.8% vs. 0.8%; p< 0.001) (Table 3). The risk of access
site bleeding (1.7% vs. 0.3%, p< 0.001), hematoma (2.2% vs.
0.3%, p< 0.001), and retroperitoneal bleeding (0.7% vs. 0.04%;
p< 0.001) were higher for females as compared to males with
manual compression (Table 4). However, these event rates were
all significantly reduced by closure devices (Tables 3 and 4,
Figure 1). Among women, the use of manual compression as
compared to VCD was associated with a higher risk of any 72‐h
bleeding (OR: 2.54; 95% CI: 1.73–3.74, p< 0.001), access site
bleeding (OR: 2.31; 95% CI: 1.26–4.25, p= 0.007), hematoma
(OR: 2.8; 95% CI: 1.59–4.99, p< 0.001), and vascular complica-
tion (OR: 3.98; 95% CI: 1.4–11.3, p= 0.01). Among men, the rate
of any 72‐h bleeding events was higher with manual compres-
sion as compared with use of a VCD (OR: 1.99; 95% CI:
1.28–3.09, p= 0.002), but the rates of access site bleeding, vas-
cular complications, hematoma, and retroperitoneal bleeding
were not significantly different. Among the various closure
devices, there was no difference in any 72‐h bleeding rates
between men and women when Angioseal was used (1% vs.
1.7%, p= 0.07). In contrast, risk of any 72‐h bleeding event was
higher for women as compared to men if a suture‐based closure
device (2.1% vs. 0.3%, p< 0.001) or Mynx device were used (1.8%
vs. 0.8%, p= 0.048) (Table 4).

Multivariable logistic regression was performed to assess the
effect of different baseline variables on 72‐h bleeding events and
death. Eight different variables were independently associated
with 72‐h bleeding events, including female sex (OR: 2.6; 95%
CI: 1.9–3.4, p< 0.001) and vascular closure device use (OR: 0.64;
95% CI: 0.46–0.87, p= 0.005) (Table 5). Six different variables
were independently associated with in‐hospital death in mul-
tivariate regression analysis, including use of manual com-
pression (OR: 2.5; 95% CI: 1.72–3.6, p< 0.001) (Table 6). No

significant co‐linearity was detected on multivariable regression
analysis for co‐variates.

4 | Discussion

We have previously reported access‐related outcomes in pa-
tients undergoing cardiac catheterization for both diagnostic
angiography as well as coronary intervention according to use
of femoral artery closure devices [13]. In that analysis, we
demonstrated a reduction in bleeding events with use of clo-
sure devices in femoral access PCI cases [13]. In our current
analysis, we specifically examined sex‐based event rates with
use of closure devices. Historically women undergoing PCI
have been known to have higher rates of bleeding and vas-
cular complications when compared to men, particularly with
use of femoral artery access [5–7]. Our study analyzing con-
temporary data of femoral vascular closure methods during
PCI also demonstrates that women continue to exhibit higher
rates of bleeding and vascular complications as compared to
men. Daugherty et al. reported two‐fold increased bleeding for
women over men (7.8% vs. 3.7%, OR: 1.95, 95% CI: 1.91–2.02)
[14], and Ahmed et al. and Sharma et al. showed a twofold
increase in bleeding and vascular complications for women
compared to men [15, 16]. Our study had overall lower
bleeding rates but a similar increased risk ratio for females.
The difference in bleeding rates between our study and the
mentioned trials is partially due to heterogeneity in the defi-
nitions of bleeding and vascular complications, as well dif-
ferences in periprocedural antithrombotic therapies with
lesser use of glycoprotein IIb/IIIa inhibitors.

One randomized controlled trial evaluating VCD in women
undergoing diagnostic angiography found no significant dif-
ference in access site complications when compared to manual
compression [17]. However, time to hemostasis was shorter
with VCD and intravascular compared to extravascular VCD
was associated with a trend to reduction in access site compli-
cations [17]. Similar to the study by Gewalt et al., prior studies
from our own institution have shown that VCD do not

TABLE 3 | Clinical access site‐related events according to manual compression versus any closure device in males and females.

Clinical events Manual Any closure device
Odds ratio (95% CI)

p‐valueManual versus any closure device

Female

Any 72‐h bleeding 66/1482 (4.5%) 44/2444 (1.7%) 2.54 (1.73–3.74) < 0.001

Access site bleeding 25/1482 (1.7%) 18/2444 (0.7%) 2.31 (1.26–4.25) 0.007

Hematoma 32/1482 (2.2%) 19/2444 (0.8%) 2.82 (1.59–4.99) < 0.001

Retroperitoneal bleed 11/1482 (0.7%) 8/2444 (0.3%) 2.28 (0.91–5.67) 0.077

Vascular complication 12/1482 (0.8%) 5/2444 (0.2%) 3.98 (1.40–11.3) 0.010

Male

Any 72‐h bleeding 41/2613 (1.6%) 39/4903 (0.8%) 1.99 (1.28–3.09) 0.002

Access site bleeding 9/2613 (0.3%) 8/4903 (0.2%) 2.11 (0.82–5.49) 0.124

Hematoma 7/2613 (0.3%) 10/4903 (0.2%) 1.31 (0.50–3.46) 0.580

Retroperitoneal bleed 1/2613 (0.04%) 5/4903 (0.1%) 0.38 (0.04–3.21) 0.371

Vascular complication 8/2613 (0.3%) 9/4903 (0.2%) 1.67 (0.64–4.33) 0.292
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significantly reduce access site complications in diagnostic
catheterization alone, particularly if smaller sheath sizes are
used [13]. Patients undergoing PCI often require larger sheath
sizes and routine periprocedural anticoagulation for which a
VCD will offer more benefit. A large study by Farooq et al.
showed a reduction in 30‐day mortality in patients treated with
VCD which was slightly more evident in women (Hazard ratio:
0.85: 95% CI: 0.77–0.94: p= 0.037) [18]. Our study only ex-
amined patients undergoing PCI, but we excluded patients who
received concomitant large bore access for ventricular assist
devices which would affect incidence of vascular bleeding
events. In our analysis, VCD significantly reduced the rates of
all bleeding and vascular complications, except for retro-
peritoneal bleeding which was still numerically reduced.
Women received greater benefit from VCD than men (Table 4)
with the greatest absolute risk reduction seen for all 72‐h
bleeding events.

Female patients have more vascular complications after PCI
than men [5–7]. The reason why female patients have a pre-
disposition for vascular complications is not clear. The
increased bleeding risk in women is likely multifactorial from
anatomic differences in vascular structure and the complex
hormonal effects on hemostasis and the vascular bed. Women
have smaller diameter arteries than men, which may limit the
use of VCD in borderline diameter cases [19]. Smaller vessel
diameter makes access more challenging and can result in
multiple sticks that may lead to increased bleeding. This risk
can be partially mitigated with ultrasound guided access and
micro puncture technique. The effects of estrogen and meno-
pausal state on the vascular wall and coagulation are complex.
Menopausal status was not collected in our cohort, but the
average age for women was 64.9 years. Therefore, the majority
were likely postmenopausal. Due to a lack of estradiol the
postmenopausal state results in vascular endothelial cell fragility

TABLE 4 | Vascular and bleeding complication rates with various closure methods for femoral artery access compared by sex.

Closure method Male Female p‐value

Manual compression

Any 72‐h bleeding 41/2613 (1.6%) 66/1482 (4.5%) < 0.001

Access site bleeding 9/2613 (0.3%) 25/1482 (1.7%) < 0.001

Hematoma 7/2613 (0.3%) 32/1482 (2.2%) < 0.001

Retroperitoneal bleed 1/2613 (0.04%) 11/1482 (0.7%) < 0.001

Vascular complication 8/2613 (0.3%) 12/1482 (0.8%) 0.020

Any closure device

Any 72‐h bleeding 39/4903 (0.8%) 44/2444 (1.8%) < 0.001

Access site bleeding 8/4903 (0.2%) 18/2444 (0.8%) < 0.001

Hematoma 10/4903 (0.2%) 19/2444 (0.8%) < 0.001

Retroperitoneal bleed 5/4903 (0.1%) 8/2444 (0.3%) 0.031

Vascular complication 9/4903 (0.2%) 5/2444 (0.2%) 0.846

Angioseal

Any 72‐h bleeding 24/2411 (1.0%) 20/1166 (1.7%) 0.071

Access site bleeding 4/2411 (0.2%) 7/1166 (0.6%) 0.028

Hematoma 4/2411 (0.2%) 8/1166 (0.7%) 0.012

Retroperitoneal bleed 3/2411 (0.1%) 4/1166 (0.3%) 0.166

Vascular complication 6/2411 (0.2%) 1/1166 (0.1%) 0.302

Suture based closure

Any 72‐h bleeding 3/1040 (0.3%) 9/424 (2.1%) < 0.001

Access site bleeding 0/1040 (0.0%) 6/424 (1.4%) N/A

Hematoma 0/1040 (0.0%) 2/424 (0.5%) N/A

Retroperitoneal bleed 0/1040 (0.0%) 0/424 (0.0%) N/A

Vascular complication 0/1040 (0.0%) 1/424 (0.2%) N/A

Mynx

Any 72‐h bleeding 12/1452 (0.8%) 15/854 (1.8%) 0.048

Access site bleeding 4/1452 (0.3%) 5/854 (0.6%) 0.251

Hematoma 6/1452 (0.4%) 9/854 (1.1%) 0.067

Retroperitoneal bleed 2/1452 (0.1%) 4/854 (0.5%) 0.133

Vascular complication 3/1452 (0.2%) 3/854 (0.4%) 0.511
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FIGURE 1 | Incidence of periprocedural complications (72‐h bleeding events, hematoma, bleeding at access site, retroperitoneal bleeding,

vascular complications) comparing manual compression and any vascular closure device, stratified according to sex (comparison made with Fisher's

exact test).

TABLE 5 | Multivariable forward conditional binary logistic regression analysis for occurrence of any 72‐h bleeding events.

Variables (any 72‐h bleeding events) Adjusted odds ratio 95% CI p‐value

Any closure device versus manual compression 0.64 0.46–0.87 0.005

Sex (male vs female) 0.39 0.29–0.529 < 0.001

Age 1.03 1.01–1.04 < 0.001

Diabetes mellitus 0.72 0.52–0.99 0.046

Glycoprotein IIb/IIIa inhibitor 1.98 1.36–2.89 < 0.001

End stage renal disease 2.95 1.72–5.05 < 0.001

Cardiac arrest 3.94 2.44–6.37 < 0.001

ST‐elevation myocardial infarction 2.08 1.44–3.01 < 0.001
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[20, 21]. Autopsy studies have also shown that when compared to
premenopausal women the endothelium of ascending aortas is
thinner after menopause [22, 23]. There is also decreased platelet
activation status after menopause and a coagulation cascade shift
away from clot formation [24, 25]. In addition, the density of con-
nective tissue encircling femoral artery vascular structures is less
dense and thus less likely to contain extravasation of blood from the
access puncture. All of these factors likely contribute to sex‐based
differences and larger benefit seen with VCD use in female patients.

The use of collagen‐based VCD in women was previously
associated with up to eightfold higher rates of vascular com-
plications [26, 27]. This was felt to be related to smaller arterial
size in women. The study by Eggebrecht et al showed symp-
tomatic femoral artery stenosis after collagen‐based VCD to be
more frequent in women than in men (0.9% vs. 0.1%; p= 0.077)
[26]. However, the use of femoral angiography before deploy-
ment of collagen‐based VCD was not common practice in this
study. In contrast, femoral angiography was performed before
deployment of all collagen‐based VCD in our cohort. In our
study, there was no difference between women and men in the
incidence of vascular complications from collagen based VCD
(0.1% vs. 0.2%; p= 0.302). There were higher rates of access site
bleeding and hematoma in women as compared to men.
However, when Angioseal was compared to manual compres-
sion these events were all reduced for female patients, and the
absolute risk reduction was greater than that for men.

There is limited data on sex‐specific outcomes with extra-
vascular sealant devices. Early safety trials for extravascular
sealant devices did not report sex‐based differences in failure
rates or complications [28, 29]. One trial by Noory et. al eval-
uating MYNX CONTROL and FemoSeal in patients undergoing
peripheral vascular interventions showed that female sex was
not a predictor of failure for either device [30]. A similar trial by
Hwang et al. did not show sex differences in device failure but
showed that low BMI was predictive of device failure [31]. Our
study showed no sex differences in access site bleeding,
hematoma, retroperitoneal bleed, or vascular complications for
the extravascular sealant device MYNX. In our study in the
multivariable logistic regression analysis, body mass index was
not found to be an independent predictor of any 72‐h bleeding
events; however, bleeding rates were higher for female patients
than male patients. The risk of bleeding was significantly lower
when compared to manual pressure and the absolute risk
reduction was larger for females compared to males.

Early safety and randomized trials evaluating suture closure
devices did not report sex‐based differences in failure rates

or complications [32–34]. There is limited contemporary
data evaluating sex‐related outcomes with these closure
devices [35]. Our study showed no difference in access site
bleeding, hematoma, retroperitoneal bleed, or vascular
complications between males and females in the suture VCD
group. Women had significantly more 72‐h bleeding events
with use of VCD than men, but these events were signifi-
cantly lower when compared to manual pressure and the
absolute risk reduction was larger for females (2.4%) com-
pared to males (1.3%).

There are several limitations of our study. This was a retro-
spective and nonrandomized multicenter registry study, and
although the individual hospitals in the registry operated
independently, they were part of a larger healthcare system.
Patients in the manual compression group may not have been
eligible for a closure device due to vascular disease or other
confounders which may impact the risk of bleeding or other
vascular complications. Information on the use of ultrasound
and micro‐puncture technique was not collected which could
have influenced the rate of vascular complications.

5 | Conclusion

In conclusion, our study demonstrates that use of a VCD
during PCI is associated with a significant reduction in
access site complications when compared to manual com-
pression. Women have higher rates of access site compli-
cations as compared to men. The reduction in access site
complications was more pronounced for female patients
when compared to males.
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