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Abstract 

Background  Compared to conventional open surgery, minimally invasive catheter-based procedures have 
less post procedural complications. Transcatheter aortic valve implantation (TAVI) and endovascular aneurysm repair 
(EVAR) require large bore arterial access. Optimal site management of large bore arterial access is pivotal to reduce 
the hospital-acquired complications associated with large bore arterial access. We wanted to compare surgical cut-
down versus percutaneous closure devices in site management of large bore arterial access.

Methods  Participants planned for TAVI or EVAR with large bore arterial access more than 10 French were included, 
while participants with history of bypass surgery, malignancies, thrombophilia, or sepsis were excluded. A consecutive 
sample of 100 participants (mean age 74.66 ± 2.65 years, 61% males) was selected, underwent TAVI or EVAR with surgi-
cal cutdown (group 1) versus TAVI or EVAR with Proglide™ percutaneous closure device (group 2).

Results  The incidence rate of hematoma was significantly lower in group 2 versus group 1 (p = 0.014), the mean 
procedure time (minutes) and the median hospital stay (days) were significantly higher in group 1 versus group 
2 (t(98) =  − 2.631, p = 0.01, and U = 2.403, p = 0.018, respectively), and the c-reactive protein pre-procedure 
and the c-reactive protein post-procedure were significantly lower in group 2 versus group 1 (U = -2.969, p = 0.003, 
and U = -2.674, p = 0.007, respectively).

Conclusions  Our study showed a lower incidence rate of large bore arterial access complications as hematoma, 
a shorter procedure time, and a shorter hospital stay with percutaneous closure devices compared to surgical 
cutdown.

Keywords  Transcatheter aortic valve implantation, Endovascular aneurysm repair, Large bore arterial access, 
Percutaneous closure device, Proglide™, Surgical cutdown
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Introduction
Cardiovascular diseases (CVDs) impose a large global 
and national public health burden. Worldwide around 
523 million cases were estimated to have been diag-
nosed with CVDs and 18.6 million CVD patients were 
estimated to have died in 2019 [1]. In Egypt, CVDs rank 
first as the leading cause of premature death among both 
men and women. In 2017, 46.2% of the overall mortal-
ity in Egypt was attributed to CVDs [2]. Hypertension, 
hypercholesterolemia, diabetes mellitus, and smoking 
are major risk factors. Patients with hypertension have a 
higher lifetime risk of CVDs than those without hyper-
tension (63% vs 46%) [3]. Traditionally, medical treatment 
has been the intervention of choice for chronic CVDs, 
while thrombolysis, surgery, or minimally invasive cath-
eter-based procedures requiring large bore arterial access 
has been the standard of care for acute CVDs. Minimally 
invasive catheter-based procedures requiring large bore 
arterial access include transcatheter aortic valve implan-
tation (TAVI) and endovascular aneurysm repair (EVAR). 
Common femoral artery (CFA) access site is the default 
access site for minimally invasive catheter-based proce-
dures requiring large bore arterial access [4]. Real-world 
evidence has shown longer hospital stay, greater number 
of packed RBCs required for transfusion, higher risk of 
bleeding, vascular, and hospital-acquired complications, 
and increased short- and long-term mortality rates with 
minimally invasive catheter-based procedures requiring 
large bore access [5]. Large bore arterial access complica-
tions include arterial pseudoaneurysm with a prevalence 
rate of 0.05–6% [6], arteriovenous fistula, arterial dissec-
tion with a reported incidence rate of 0.06–0.3% and a 
combined incidence rate of arterial dissection and arte-
rial occlusion of 0.12–0.42% [6], bleeding complications 
as hematoma with a prevalence rate of 2–12% and retro-
peritoneal hemorrhage with an incidence rate of 0.15%–
0.5% and a mortality rate of 6.6% [6], access site infection 
with a reported incidence rate of less than 1% [7], and 
vascular closure devices related complications. Overall, 
the incidence rate of bleeding and vascular complications 
associated with large bore arterial access is 20% in TAVI 
and 12–22% in EVAR [8]. Optimal site management of 
large bore arterial access is pivotal to reduce the bleed-
ing, vascular, and hospital-acquired complications asso-
ciated with large bore arterial access. There are 2 main 
methods used for site management of large bore arte-
rial access: surgical cutdown and percutaneous closure 
devices. With the increase in number and complexity of 
the minimally invasive catheter-based procedures, vascu-
lar access closure devices have been developed to replace 
surgical cutdown, achieve effective hemostasis and time 
management, and manage access site for effective clo-
sure with fewer vascular complications [9]. We wanted to 

compare surgical cutdown versus percutaneous closure 
devices in site management of large bore arterial access.

Methods
Study design
Our study was a 2-year prospective, multicenter, non-
randomized, controlled pilot study conducted at two 
catheterization laboratories in two tertiary care hospitals. 
This study was performed in accordance with the Egyp-
tian National Commission for Bioethics (National Com-
mission for UNESCO) statement on ethical conduct in 
human research, study procedures were carried out fol-
lowing the Code of Ethics of the World Medical Associa-
tion (Declaration of Helsinki), study design and protocol 
were reviewed and approved by the human ethics com-
mittees of Ain Shams University and Misr University for 
Science and Technology, study participants signed writ-
ten informed consents, study data was anonymized, and 
the privacy rights of the study participants were observed 
diligently.

Study participants
Study participants were structural heart and cardiovas-
cular disease patients, candidate for TAVI or EVAR, and 
referred to the catheterization laboratory. The study par-
ticipants were subjected to history taking and data col-
lection for age, gender, hypertension, diabetes mellitus, 
family history of ischemic heart disease, dyslipidemia, 
smoking, and peripheral vascular disease. In addition, 
study participants were subjected to comprehensive clin-
ical examination including 2 office systolic and diastolic 
blood pressure measurements while sitting and relaxed, 
and separated by 3 min, body weight, height, body mass 
index, examination for pallor, cyanosis, and/or lymph 
node enlargement, cardiac examination for cardiomegaly, 
previous cardiac surgery, and/or abnormal auscultatory 
findings as murmur, pulmonary rales, and/or pericardial 
rub, 12-lead electrocardiogram (ECG), lower limb arte-
rial duplex, transthoracic echocardiography (TTE), cor-
onary angiography, complete blood count, coagulation 
profile, serum creatinine, and C-reactive protein (CRP) 
[10]. Participants with genetic hemostatic disorders 
(coagulopathies) were excluded from the study.

Study procedures
We recruited 108 eligible study participants from two 
hospitals in one country from October 2021 through 
April 2023. Four study participants died secondary to 
COVID-19 and 4 study participants were lost to follow 
up, so the final number of study participants who were 
enrolled and participated in this study were 100 study 
participants. The 100 study participants who enrolled 
and participated in the study were consecutively assigned 
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with an unequal allocation ratio into an unblinded fash-
ion and divided into 2 groups of 43 participants for 
surgical cutdown (Group 1) versus 57 age and gender fre-
quency matched participants for Proglide™ percutaneous 
closure device (Group 2).

There were 6 study participants with anatomical abnor-
malities. Grading of calcification at the access site for sur-
gical cutdown versus percutaneous closure device was 
based on the peripheral artery calcification scoring sys-
tem guided by CT aortography.

The surgical cutdown was performed by the vascular 
surgeon, the procedure time was the time that starts with 
cutting a 3-cm vertical incision just above the inguinal 
crease and ends with closing the edges of the arteriotomy 
with Purse-String 5–0 Prolene Suture in an interrupted 
or running fashion, the number of sutures for the surgi-
cal cutdown was 4–5, and in case of an earlier operated 
groin, the operators would prefer surgical cutdown.

The percutaneous closure was performed as follows: 
The Perclose Proglide™ Suture-Mediated Closure (SMC) 
System is a percutaneous closure device composed of a 
plunger, handle, guide, and sheath. It tracks over a guide-
wire and delivers a single monofilament polypropylene 
suture for closure of large bore arterial access site. A nee-
dle, a foot, and a marker lumen are enclosed within the 
guide. The marker lumen allows for back bleeding and 
ensures proper device positioning. The plunger advances 
the needle enclosed within the guide and retrieves the 
single monofilament polypropylene suture. A hemostasis 
valve is housed within the sheath to seal the blood flow. 
A knot pusher and suture trimmer are included to posi-
tion the tied suture knot on top of the arterial access site 
and trim the trailing limbs of suture. Before deployment, 
the marker lumen is flushed, the Proglide™ percutane-
ous closure device is inserted over the guide wire then 
the guide wire is removed when its’ exit port reaches 
the skin level, and the Proglide™ percutaneous closure 
device is advanced until pulsatile flow is observed from 
the marker lumen. Next step is suture deployment. The 
Proglide™ percutaneous closure device is advanced, and 
the lever lifted to open the foot. Then the Proglide™ per-
cutaneous closure device is stabilized at 45°, retracted 
until the foot is apposed securely against the vessel wall, 
and the plunger is depressed to deploy the needles. Then 
the plunger is pulled back to deploy suture then the 
suture is pulled taut and cut. Finally, the lever is low-
ered to close the foot, the Proglide™ percutaneous clo-
sure device is allowed to relax, and the lever is returned 
to the original position. After suture deployment, the 
suture is managed as follows: the Proglide™ percutane-
ous closure device is retracted until the guide wire’s exit 
port reaches the skin level, the suture limbs are removed, 
the guide wire is inserted into the guide wire exit port, 

the Proglide™ percutaneous closure device is removed 
while pulling tension on the suture’s blue limb, the knot 
pusher is loaded on the suture’s blue limb while apply-
ing constant tension to advance the suture’s knot down, 
hemostasis is assessed, the guide wire removed while 
maintaining tension on the suture’s blue limb, then the 
knot is locked by pulling on the suture’s white limb. 
Finally, the right thumb pulls back the suture trimmer, 
the right index pulls back the lever, and the suture is cut. 
For the percutaneous closure, the procedure time was 
the time that starts with advancing the Proglide™ per-
cutaneous closure device through the large bore arterial 
access until pulsatile flow is observed from the marker 
lumen and ends with cutting the deployed suture, the 
number of sutures was 1–2, and there were no additional 
devices needed.

Large bore arterial access vascular complications were 
assessed as follows: bleeding and superficial hematoma 
were defined/assessed clinically, deep hematoma was 
defined/assessed by ultrasound, retroperitoneal hemor-
rhage and arteriovenous fistula were defined/assessed 
clinically and by ultrasound, arterial pseudoaneurysm 
was defined/assessed by duplex ultrasound, femoral 
artery dissection and/or stenosis were defined/assessed 
by intra procedural angiography, and femoral artery 
occlusion was defined/assessed clinically, by duplex ultra-
sound, and/or by intra procedural or post procedural 
angiography. Large bore arterial access complications 
were resolved by pharmacotherapy and resuscitation 
measures. If pharmacotherapy and resuscitation meas-
ures failed, we would resolve them by surgical drainage 
procedure.

End points
The primary end points of the study were the peripro-
cedural vascular complications (bleeding, femoral 
artery dissection, stenosis, occlusion, and hematoma), 
hemoglobin drop and number of packed red blood cells 
required, presence of local vascular complications dur-
ing hospital stay and at three months post-procedure, 
prolonged hospital stay secondary to vascular compli-
cations, time required for vascular access closure, and 
late complications (arterial PA, groin infection, and 
transient nerve injury). Secondary end point was the 
major adverse cardiovascular events (MACE) includ-
ing ischemic stroke, myocardial infarction, and cardio-
vascular death during hospital stay and at three months 
post-procedure.

Statistical analysis
Our study is a non-randomized controlled pilot study. 
The minimum anticipated observed effect size (corre-
lation coefficient) couldn’t be estimated as there were 
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no previously published or ongoing national stud-
ies that assessed the efficacy of percutaneous closure 
devices in management of large bore arterial access in 
structural heart and cardiovascular disease patients 
undergoing TAVI or EVAR. Accordingly, the mini-
mum number of the study participants to be recruited 
(sample size) was based on feasibility. The assessment 
outcomes were coded, and the data was analysed with 
the Statistical Package for the Social Sciences soft-
ware (SPSS®) version 20. Shapiro wilks test was used 
to assess normality of data. Quantitative data was 
expressed as means, standard deviations, and ranges, 
while qualitative data was expressed as numbers, fre-
quencies, and percentages. Comparisons between 
parametrically distributed quantitative variables were 
done with independent t-test or analysis of variance 
(ANOVA) test, between non-parametrically distrib-
uted quantitative variables with Mann–Whitney test, 
and between qualitative variables with Chi-square 
test or Fisher Exact test, respectively [11, 12]. The 
confidence interval was set to 95% and the margin of 
error accepted was set to 5%. Any comparison consid-
ered statistically significant was at P < 0.05 or less and 
highly significant at P < 0.01. Final data analysis was as 
per intention to treat (ITT) principle.

Results
Sociodemographic features and baseline characteristics
The 2 study groups were balanced with regards to the 
sociodemographic features and baseline characteris-
tics (Table  1). The key sociodemographic feature of the 
enrolled participants was male predominance (62.8% of 
group 1 and 59.6% of group 2 were males). Age was not 
significantly different between both groups (mean age was 
74.24 ± 2.22  years for group 1 versus 75.08 ± 2.98  years 
for group 2, P 0.113). Baseline characteristics as weight, 
height, body mass index, hypertension, diabetes mellitus, 
smoking, peripheral vascular disease, and dyslipidemia 
were equally distributed (frequency matched) among 
both studied groups. All enrolled participants completed 
the study and there were no withdrawals.

Difference in baseline hemoglobin, post‑procedure 
hemoglobin, hemoglobin drop and number of packed 
red blood cells required for transfusion between surgical 
cutdown versus percutaneous closure devices
Baseline hemoglobin and post-procedure hemoglobin 
were significantly lower in the Surgical Cutdown group 
vs Proglide™ group (11.92 ± 1.00 gm/dl vs 12.33 ± 1.06 
gm/dl, t(98) = -1.948, P = 0.044 and 10.57 ± 1.26 gm/dl vs 
11.18 ± 1.04 gm/dl, t(98) = -2.631, P = 0.01, respectively), 

Table 1  Comparison between Surgical Group and Proglide™ Group regarding Sociodemographic features and baseline characteristics

P-value > 0.05: Non-significant(NS); P-value < 0.05: Significant (S); P-value < 0.01: highly significant (HS) *: Chi-square test, •: Independent t-test

Surgical Group No. = 43 Proglide™ Group No. = 57 Test value* P-value Sig.

Age Mean ± SD 74.24 ± 2.22 75.08 ± 2.98 -1.598• 0.113 NS

Range 71 – 78 70 – 83

Sex Female 16 (37.2%) 23 (40.4%) 0.102 0.750 NS

Male 27 (62.8%) 34 (59.6%)

Surgical Group No. = 43 Proglide™ Group No. = 57 Test value* P-value Sig.

Weight Mean ± SD 70.84 ± 11.28 73.18 ± 12.97 -0.962 0.338 NS

Range 51 – 90 53 – 115

Height Mean ± SD 167.20 ± 7.56 167.28 ± 14.34 -0.035 0.972 NS

Range 154 – 183 81 – 185

Body Mass Index Mean ± SD 25.19 ± 3.26 27.66 ± 15.96 -1.074 0.285 NS

Range 20.31 – 33.67 19.96 – 134.13

No. % No. % Test value* P-value Sig.

Hypertension Negative 8 18.6% 10 17.5% 0.019 0.891 NS

Positive 35 81.4% 47 82.5%

Diabetes Mellitus Negative 16 37.2% 25 43.9% 0.448 0.503 NS

Positive 27 62.8% 32 56.1%

Smoking Negative 27 62.8% 33 57.9% 0.245 0.621 NS

Positive 16 37.2% 24 42.1%

Peripheral Vascular Disease Negative 37 86.0% 49 86.0% 0.000 0.991 NS

Positive 6 14.0% 8 14.0%

Dyslipidemia Negative 23 53.5% 36 63.2% 0.947 0.330 NS

Positive 20 46.5% 21 36.8%
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while hemoglobin drop and number of packed red blood 
cells required for transfusion were significantly higher 
in the Surgical Cutdown group vs Proglide™ group 
(1.35 ± 0.53 gm/dl vs 1.15 ± 0.29 gm/dl, t(98) = 2.403, 
P = 0.018 and 0.12 ± 0.33 vs 0.06 ± 0.99, t(98) = 2.975, 
P = 0.004, respectively) (Figs. 1 and 2).

Association of hematoma with site management of large 
bore arterial access
Post-procedure hematoma was significantly associ-
ated with surgical cutdown in the study population. The 
incidence rate of post-procedure hematoma was signifi-
cantly higher in the Surgical Cutdown group compared 
to the Proglide™ group (34.9% vs 14.0%, Χ2 (98) = 6.018, 
P = 0.014) (Fig. 3).

Difference in procedure time between surgical cutdown 
versus percutaneous closure devices
Procedure time was significantly longer in Surgical Cut-
down group vs Proglide™ group (20.72 ± 3.41  min vs 
17.90 ± 3.07 min, t(98) = 2.631, P = 0.01) (Fig. 4).

Association of hospital stay with site management of large 
bore arterial access
A Mann–Whitney test showed a statistically significant 
association between hospital stay and surgical cutdown. 
Hospital stay was significantly longer in the surgical 
cutdown group (mean rank hospital stay of 2  days for 
surgical cutdown group vs 1  day for Proglide™ group, 
U = 2.403, P = 0.018) (Fig. 5).

Association of pre‑procedure C‑reactive protein 
and post‑procedure C‑reactive protein with site 
management of large bore arterial access
A Mann–Whitney test showed significant association 
between pre-procedure C-reactive protein and post-
procedure C-reactive protein with surgical cutdown. 
Pre-procedure C-reactive protein and post-procedure 
C-reactive protein were significantly higher in the surgi-
cal cutdown group (mean rank pre-procedure C-reac-
tive protein of 7.25 mg/dl for surgical cutdown group vs 
5.9 mg/dl for Proglide™ group, U = -2.969, P = 0.003, and 
mean rank post-procedure C-reactive protein of 24 mg/dl 
for surgical cutdown group vs 14.65 mg/dl for Proglide™ 
group, U = -2.674, P = 0.007, respectively) (Figs. 6 and 7).

Discussion
Our study reported a significantly longer procedure 
time in the surgical cutdown group vs Proglide™ group 
(20.72 ± 3.41  min vs 17.90 ± 3.07  min, t(98) = 2.631, 
P = 0.01).

A recent prospective study by Eckner et  al. compared 
the clinical outcome of 338 patients who underwent 

TAVI, and the access site was managed with surgical cut-
down, versus 449 patients who underwent the same pro-
cedure, and the access site was managed with Perclose 
Proglide™ Suture-Mediated Closure System® (Abbott 
Vascular). The procedure time was significantly shorter in 
favour of the percutaneous vascular access closure device 
(p < 0.001) [13]. Another study by Lee et  al. reported 
longer procedure time for EVAR managed with surgical 
cutdown compared to the same procedure managed with 
the Perclose Proglide™ vascular access closure device 
[14]. In 2022, Singh et al. showed significantly lower pro-
cedure time in the percutaneous vascular access closure 
device group (p < 0.001). The groups studied were 30 
patients who underwent endovascular graft placement 
using femoral artery approach and access site was man-
aged with a single suture based vascular access closure 
device (Proglide™) versus 30 patients who underwent the 
same procedure and access site was managed with surgi-
cal cutdown [12]. In addition, the statistically significant 
finding of shorter procedure time with Proglide™ com-
pared to surgical cutdown (P < 0.05) is consistent with the 
results of Hu et al. and Ichihashi et al. studies [15, 16].

Our prospective study revealed a significant difference 
in hospital stay between both groups. A Mann–Whitney 
test showed a statistically significant longer hospital stay 
in the surgical cutdown group (mean rank hospital stay 
of 2  days for surgical cutdown group vs 1  day for Pro-
glideTM group, U = 2.403, P = 0.018). The statistically 
significant finding of shorter hospital stay with Proglide™ 
compared to surgical cutdown (P < 0.05) is consistent 
with the results of Drafts et  al., Eckner et  al., Ichihashi 
et al., Lee et al., and Singh et al. studies [12–14, 16, 17].

At baseline, the pre-procedure hemoglobin level and 
the pre-procedure C-reactive protein were significantly 
associated with surgical cutdown. The pre-procedure 
haemoglobin level was significantly lower (11.92 ± 1.00 
gm/dl vs 12.33 ± 1.06 gm/dl, t(98) = -1.948, P = 0.044) and 
the pre-procedure C-reactive protein was significantly 
higher (mean rank pre-procedure C-reactive protein of 
7.25  mg/dl for surgical cutdown group vs 5.9  mg/dl for 
Proglide™ group, U = -2.969, P = 0.003) in the surgical 
cutdown group compared to the Proglide™ group, indi-
cating heterogeneity of the study population.

Complications of the surgical cutdown approach, such 
as post-procedural hematoma or localised cellulitis, are 
not well documented in the literature, and the actual 
complication rate for the surgical cutdown approach 
might be higher. According to Hu et al., (2015), benefits 
of the Perclose Proglide™ vascular access closure device 
include improved patient comfort and earlier ambula-
tion resulting in quicker recovery and hospital discharge, 
less complications associated with prolonged bed rest, 
and better patient turnover [15]. In 2016, Lee et al. study 
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Fig. 1  Significant Difference between Surgical Group and ProglideTM Group regarding Baseline Hemoglobin, Post-procedure Hemoglobin, 
and Hemoglobin Drop
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results showed higher blood loss volumes and higher 
incidence rate of post-procedural hematoma in the sur-
gical group compared to the Proglide™ group [14]. In 
2022, Singh et  al. prospective study concluded that the 
periprocedural complications as infection and hematoma 
associated with minimally invasive catheter-based pro-
cedures were less common with Proglide™ compared to 

surgical cutdown. They also reported a higher incidence 
rate of nerve injury in the surgical group [12]. Studies by 
Al-Khatib et al. and Nelson et al. showed post-procedural 
CFA complication rate ranging from 8%—22.8%, with 
an 8% wound infection rate and a 6.5% wound compli-
cation rate [18, 19]. In 2016, Ichihashi et al. reported an 
asymptomatic femoral artery dissection and femoral 

Fig. 2  Significant Difference between Surgical Group and ProglideTM Group regarding number of Packed RBCs required for transfusion

Fig. 3  Significant Difference between Surgical Group and ProglideTM Group regarding post-procedure hematoma
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artery pseudoaneurysms requiring surgical repair over-
all incidence rate of 1.92% in patients using Proglide™ for 
EVAR [16]. We reported a significant difference in the 
incidence rate of post-procedural complications between 
both groups, with a significantly lower haemoglobin level 
at baseline and post-procedure in the surgical cutdown 
group compared to the Proglide™ group (11.92 ± 1.00 
gm/dl vs 12.33 ± 1.06 gm/dl, t(98) = -1.948, P = 0.044 and 
10.57 ± 1.26 gm/dl vs 11.18 ± 1.04 gm/dl, t(98) = -2.631, 
P = 0.01, respectively), as well as significantly higher 

haemoglobin drop reported in the surgical group versus 
the Proglide™ group (1.35 ± 0.53 gm/dl vs 1.15 ± 0.29 gm/
dl, t(98) = 2.403, P = 0.018), respectively. Furthermore, the 
Proglide™ group required fewer packed RBCs than the 
surgical group (0.12 ± 0.33 vs 0.06 ± 0.99, t(98) = 2.975, 
P = 0.004), the incidence rate of post-procedure hema-
toma was significantly higher in the surgical cutdown 
group compared to the Proglide™ group (34.9% vs 14.0%, 
Χ2 (98) = 6.018, P = 0.014), and the post-procedure 
C-reactive protein was significantly higher in the surgical 

Fig. 4  Significant Difference between Surgical Group and ProglideTM Group regarding procedure time in minutes

Fig. 5  Significant Difference between Surgical Group and ProglideTM Group regarding hospital stay in days



Page 9 of 11Mousa et al. CVIR Endovascular            (2023) 6:53 	

cutdown group (mean rank post-procedure C-reac-
tive protein of 24  mg/dl for surgical cutdown group vs 
14.65 mg/dl for Proglide™ group, U = -2.674, P = 0.007).

Strengths and limitations
Our study was a prospective study that didn’t have 
missing data allowing robust per protocol analysis 
and the investigators who analyzed and reported the 
anonymous data for the end points were blinded to 
the identity and clinical data of the study participants 
and hence minimizing observer bias. Instead of using 
the US guidance for CFA location/puncture site, we 

used the fluoroscopic guidance for localization of CFA 
access site [20]. On the other hand, the study has limi-
tations. It was a multicentered non-randomized cohort 
study with a small sample size (100 study participants). 
We chose a non-randomized study design as selection 
of the study participants and the decision for site man-
agement of large bore arterial access, whether surgical 
cutdown or percutaneous Perclose Proglide™ vascular 
access closure device, was entirely operator depend-
ent and based on the anatomic criteria and comorbidi-
ties of the study participants or the complexity of the 
planned minimally invasive catheter-based procedure, 

Fig. 6  Significant Difference between Surgical Group and ProglideTM Group regarding pre-procedure C-reactive protein

Fig. 7  Significant Difference between Surgical Group and ProglideTM Group regarding post-procedure C-reactive protein
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which allowed for selection bias and might have led 
to favorably selecting the percutaneous Perclose Pro-
glide™ vascular access closure device. The minimum 
anticipated observed effect size (correlation coefficient) 
couldn’t be estimated as there were no previously pub-
lished or ongoing national studies that assessed the effi-
cacy of percutaneous closure devices in management of 
large bore arterial access in structural heart and cardio-
vascular disease patients undergoing TAVI or EVAR. 
Accordingly, the minimum number of the study par-
ticipants to be recruited (sample size) was small and 
based on feasibility. Our study showed that the study 
participants selected for the Proglide™ group had sig-
nificantly higher hemoglobin and lower pre-procedural 
C-reactive protein at base line compared to the surgi-
cal group. This might end in better post-procedural 
Proglide™ results. Despite that the minimum number 
of the study participants to be recruited (sample size) 
was small, based on feasibility, and the study design was 
non-randomized which allowed for selection bias that 
might influence the results of our study, we consider 
this study a supportive study for systematic reviews and 
meta-analysis to compare the effectiveness of surgical 
cut down versus percutaneous closure device in man-
agement of large bore arterial access. In addition, being 
a short study with lack of lengthy follow up didn’t allow 
us to investigate the chronological relationship between 
site management of large bore arterial access and the 
long-term all-cause morbidity (including reintervention 
or revision surgery) and mortality following structural 
heart and endovascular interventional procedures.

Conclusions
Minimally invasive catheter-based procedures require 
large bore arterial access. Compared to the surgical cut-
down approach, TAVI or EVAR using the percutane-
ous Perclose Proglide™ vascular access closure device 
achieved effective and safe hemostasis with a significantly 
lower incidence rate of periprocedural complications 
such as hematoma or infection, a shorter procedure time, 
a shorter hospital stay, a lower hemoglobin drop, and a 
lower need for post-procedure blood transfusion in the 
study participants. We recommend larger prospective 
studies with bigger sample size and longer follow-up to 
assess the chronological relationship between site man-
agement of large bore arterial access in TAVI or EVAR 
and the long-term all-cause morbidity and mortality fol-
lowing Structural Heart and Endovascular Interventional 
Procedures.
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