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 Review

Vascular closure devices in 
percutaneous coronary and peripheral 
interventions: rationale and results

Vascular access site management is crucial to safe, efficient and comfortable diagnostic or 
interventional percutaneous coronary or peripheral interventions. In recent years, vascular closure 
devices have gained popularity and are being used for rapid hemostasis and early ambulation as an 
alternative to manual compression. However, controversy still exists over their superiority over manual 
compression. This review highlights the rationale and explores the current evidence regarding the use 
of vascular closure devices in percutaneous coronary and peripheral interventions.
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Coronary artery disease is a major cause of 
morbidity and mortality worldwide. With the 
combination of continuously improving equip-
ment and modern drug therapy, percutaneous 
coronary intervention (PCI) has evolved into 
an effective nonsurgical modality for treating 
patients with coronary artery disease. Ongoing 
technical advances have also allowed nonsurgical 
revascularization of other vascular beds includ-
ing percutaneous peripheral interventions. With 
a rapid increase in percutaneous diagnostic and 
interventional procedures performed worldwide, 
hemostasis strategy has become a critical topic 
of interest and research [1]. Although infrequent, 
vascular access site complications affect morbid-
ity, mortality, costs and length of hospital stay. 
This review will present the evidence gathered 
from various studies regarding the efficacy and 
safety of the use of vascular closure devices 
(VCDs) in PCIs and noncoronary interventions. 

Vascular access complications
The common femoral artery (CFA) is the most 
common access site for cardiac catheterizations. 
The CFA extends from the external iliac artery as 
it courses alongside the medial aspect of the fem-
oral head, midway between the anterior superior 
iliac spine and the pubic symphysis [2]. Access site 
complications in angiographic and angioplasty 
procedures involving femoral artery punctures 
have been reported in 1–9% of cases [3]. These 
complications range from simple hematomas to 
arterial thrombosis, pseudo aneurysm, emboliza-
tion, arteriovenous fistula, retro peritoneal hem-
orrhage, arterial hemorrhage requiring trans-
fusion and possible surgical repair. The risk of 

vascular complications associated with coronary 
and peripheral interventions has been shown to 
depend on patient characteristics and the type 
of procedure performed [4]. Patient character-
istics associated with a low risk include male 
sex, younger age, preserved renal function and 
increased body size. Patients with known coagu-
lopathy, peripheral artery disease, immunosup-
pression and renal dysfunction are considered to 
be at high risk with major vascular complications 
rates exceeding 3%. Diagnostic cardiac catheter-
izations are associated with a lower rate of vas-
cular complications, with overall risk reported 
to be <1%. Patients undergoing nonemergent or 
elective PCI are considered to be at moderate 
risk for vascular complications with an overall 
reported rate of 1–3% [4,5]. Stent placement 
increases the risk of vascular complications as it 
necessitates vigorous anti coagulation [6]. While 
the femoral arterial puncture remains the most 
common access method for coronary angiogra-
phy and PCIs, the radial artery approach is a 
safe and effective alternative. Transradial inter-
vention has been associated with a reduced risk 
of vascular complications compared with femo-
ral artery access, especially access site-related 
bleeding complication, leading to reduction in 
morbidity in PCI [7,8]. Multiple studies includ-
ing ACCESS and CARAFE have reported lower 
rates of major access site complications a ssociated 
with the radial artery approach [9,10].

VCDs are increasingly being utilized for access 
site management in percutaneous coronary and 
peripheral interventions. Many of these peripheral 
interventions (and more recently structural heart 
interventions) are performed in the treatment of 
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elderly, high-risk patients with calcified vessels 
using large caliber sheaths [11]. It has been shown 
that the risk of vascular complications is highest 
with emergent PCIs and interventions necessitat-
ing sheath sizes greater than 8 French (F) [12]. 
Two additional factors that may affect the risk of 
vascular complications include device failure, as 
well as the learning curve, or the period of time 
required for the providers to become familiarized 
with the particular device and acquire the neces-
sary skill and expertise. Bangalore et al. evaluated 
the frequency of VCD failure and the impact that 
VCD failure had on risk of vascular complica-
tions. They found that failure, defined as unsuc-
cessful deployment or failure to achieve hemosta-
sis, was associated with a significantly increased 
risk of major (1.9 vs 0.6%) and minor (6 vs 1.1%) 
complications [13]. 

Rationale for developing VCDs 
Traditionally, hemostasis after PCIs was achieved 
with manual compression followed by 6 h of bed 
rest. Manual compression is labor intensive, time 
consuming and can be a significant source of 
patient discomfort. Over the years, VCDs have 
been developed that improve patient comfort 
compared with manual compression and reduce 
time-to-hemostasis and early ambulation [14]. 
These benefits translate into increased patient 
satisfaction and reduced hospital length of stay. 
While VCDs have been shown to improve patient 
comfort, promote early ambulation and decrease 
time-to-hemostasis, the evidence for the safety 
and efficacy of these devices is still controversial 
[15]. Multiple meta-analyses, prospective random-
ized and nonrandomized studies have shown 
conflicting results. 

Overview of VCDs
The development of the first vascular closure 
device in the 1990s provided a suitable alterna-
tive to the gold standard of manual compression 
to achieve hemostasis. Over the years, numer-
ous advancements have been made and multiple 
devices are now available [16]. Initial devices 
such as the Perclose® (Abbott Vascular Devices, 
CA, USA) relied on percutaneous placement of 
sutures to close the arteriotomy site, while others 
such as VasoSeal™ (VasoSeal Datascope Inc., 
NJ, USA) and Angio-Seal™ (St Jude Medical, 
MN, USA) are based on the delivery of a colla-
gen plug with or without an intravascular anchor 
system [17–19]. The VasoSeal device is no longer 
available in the USA. The Duett™ (Vascular 
Solutions Inc., MN, USA) VCD utilizes a bal-
loon-positioning catheter to inject a procoagulant 

mixture of bovine microfibrillar collagen into the 
tract created by the sheath, thereby facilitating 
extra vascular thrombosis in the perivascular tis-
sue [20]. Numerous other devices have emerged 
more recently, which use alternative methods 
to achieve hemostasis. The femoral introducer 
sheath and hemostasis device (MIR Corp., IN, 
USA) employs an extracellular matrix closure 
patch [21]. The Mynx (AccessClosure, CA, USA) 
system deploys a self-expanding water-soluble 
sealant [22]. The ExoSeal™ (Cordis Corporation, 
FL, USA) delivers an extravascular noncollagen 
polyglycolic acid plug atop the femoral artery, 
anchored by the neurovascular bundle sheath 
[21,22]. An overview of the available closure devices 
is presented in Table 1.

Results
 n Neutral or increased risk of vascular 

access complications
Of the 10 million percutaneous vascular proce-
dures performed in the USA in 2007, VCDs were 
used in 30% of the cases [23]. Despite the progress 
in VCD technology and catheter-based deploy-
ment techniques, concerns still remain regarding 
their safety and efficacy (Table 2). Several large 
observational studies have attributed vascu-
lar access site complications after endovascu-
lar treatment to VCDs. One large prospective 
study by Carey et al. involving 3699 patients 
found VasoSeal and Angio-seal devices to be 
associated with higher rates of total complica-
tions compared with manual compression [24]. 
Femoral artery occlusion, a rare, serious, poten-
tially limb threatening complication, was noted 
in five of the 742 patients with the Angio-Seal 
device. The study also raised the concern of 
increased risk of infection with VCDs, as groin 
infections were encountered in 0.3% of VCDs 
but were not seen in patients with manual groin 
compression [24]. One potential limitation of 
this study, which also plagued several of the 
preceding studies, relates to the learning curve, 
or the period of time required for the providers 
to become familiar with the particular device 
and acquire the necessary skill and expertise. A 
large cohort study published by Dangas et al., 
involving 5093 patients, focused on vascular 
complications following percutaneous interven-
tion and found higher complication rates with 
VCDs compared with manual compression [25]. 
VCDs evaluated in the study included Angio-
Seal, Duett, VasoSeal, Prostar® (Abbott Vascular 
Devices) and Perclose. In this study, hematomas 
were found to occur more frequently with the use 
of VCDs compared with manual compression 



www.futuremedicine.com 571future science group

Vascular closure devices in percutaneous coronary & peripheral interventions  Review

and vascular surgical repair at the access site was 
required more often. A higher rate of significant 
bleeding (defined as hematocrit drop >15%), 
was also noted with VCDs compared with man-
ual compression (5.2 vs 2.5%; p < 0.001) [25]. 
Another meta-analysis by Koreny et al. included 
30 randomized controlled trials comparing the 
safety and efficacy of multiple different VCDs 
including Angio-Seal, VasoSeal, Duett, Perclose, 
TechStar® (Abbott Vascular Devices) or Prostar 
with manual compression in patients undergo-
ing diagnostic coronary angiography or PCI [26]. 
This study found minimal evidence in support of 
the effectiveness of VCDs and reported a relative 
risk of groin hematoma of 1.14 and pseudoan-
eurysm at the puncture site of 1.19, further rais-
ing concerns regarding the safety and efficacy of 
VCDs [26]. Nikolsky et al. reviewed 30 random-
ized control trials and cohort studies comparing 
Angio-Seal, Vasoseal or Perclose with manual 
compression and found similar rates of vascular 
complications in patients undergoing diagnostic 
angiography [4]. However, in the setting of PCI, 
the rate of complications appeared to be higher 
with the VasoSeal device. In a retrospective anal-
ysis of the three generations of the Angio-Seal 

device, Applegate et al. found no significant dif-
ferences between the three devices and manual 
compression [16]. Successful closure rates were 
similar for diagnostic and PCI procedures; the 
overall success rate was greater than 98%. The 
vascular complication rates were similar to those 
associated with manual compression [16].

 n Reduced risk of vascular access 
complications
Interestingly, Chevalier et  al. conducted a 
multi center, randomized trial comparing the 
efficacy of Angio-Seal with manual compres-
sion in reducing access site complications in 
high-risk patients undergoing PCI [27]. The 
study included 612 patients from 11 different 
centers and reported reduction in duration of 
bed rest and time-to-hemostasis in the Angio-
Seal group, but found length of hospital stay to 
be similar in both groups. The primary end point 
was the composite incidence of at least one of 
seven access site complications, including sur-
gical repair, bleeding requiring transfusion or 
prolonged compression, infection, hematoma, 
deep venous thrombosis, arteriovenous fistula 
and pseudoaneurysm. The composite incidence 

Table 1. Vascular closure devices.

Device (manufacturer) Material Mechanism Intra-/extra-
vascular component

Perclose®

(Abbott Vascular Devices, 
CA, USA)

Suture based Percutaneous delivery of a suture to close the 
access site

Intravascular

VasoSeal™ (VasoSeal 
Datascope Inc., NJ, USA)

Collagen based Delivers a bovine collagen plug to the arterial surface
Requires a short period of manual compression

Extravascular (with 
temporary intraluminal 
component)

Angio-Seal™ VCD (St Jude 
Medical, MN, USA)

Anchor-collagen 
sponge

Bioabsorbable intra-arterial anchor and extravascular 
collagen sponge connected by a self-tightening suture 
Achieves hemostasis by mechanical seal and 
coagulation is induced by collagen sponge

Intravascular and 
extravascular 
components

Duett™ (Vascular Solutions 
Inc., MN, USA)

Collagen-thrombin 
based

Employs a balloon-positioning catheter that injects a 
procoagulant mix of bovine collagen and thrombin as 
the sheath is withdrawn to fill the tract

Extravascular (with 
temporary intraluminal 
balloon)

StarClose™ (Abbott Vascular 
Devices)

Clip based Applies a Nitinol (nickel and titanium) circumferential 
clip, which closes the arteriotomy site

Extravascular

Boomerang™ (Cardiva 
Medical, CA, USA)

Nitinol-based 
mesh disc

Provides temporary intravascular tamponade followed 
by complete removal of the system

No intravascular or 
extravascular 
components

FISH™ (MIR Corp., IN, USA) Patch Mounts an extracellular matrix closure patch Extravascular

Mynx (AccessClosure, CA, 
USA)

Water-soluble sealant Applies a self-expanding water-soluble sealant that 
biodegrades over several weeks

Extravascular

ExoSeal™ VCD (Cordis 
Corporation, FL, USA)

Noncollagen plug Delivers a bioabsorbable polyglycolic acid plug atop the 
femoral artery, anchored by the neurovascular bundle 
sheath which is hydrolyzed to CO

2
 and H

2
O over 

3 months

Extravascular

FemoStop™ (St Jude Medical) Mechanical device Mechanical compression Extravascular
FISH: Femoral introducer sheath and hemostasis; VCD: Vascular closure device.
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of vascular complications was found to be signifi-
cantly lower in the AngioSeal group compared 
with manual compression (5.9 vs 18%), mak-
ing this the first multicenter randomized trial 
to show a significant reduction in complication 
rates in high-risk patients [27]. In an attempt to 
determine whether VCDs impact major access 
site bleeding (ASB) in patients with acute coro-
nary syndromes undergoing early invasive man-
agement via femoral artery access, Sanborn et al. 
conducted a post hoc subgroup ana lysis of the pro-
spective, multicenter, randomized ACUITY trial. 
Major ASB was defined as bleeding requiring 
interventional or surgical correction, hematoma 
greater than or equal to 5 cm, retroperitoneal 

bleeding, or hemoglobin drop greater than or 
equal to 3 g/dl with echymosis or hematoma 
<5 cm, oozing blood, or bleeding longer than 
30 min at the access site. This study found the 
rates of major femoral ASB to be significantly 
lower with VCD use compared with manual 
compression (2.5 vs 3.3%). Interestingly, the low-
est rate of ASB (<1%) was found in patients who 
were treated with bivalirudin monotherapy and 
a VCD, suggesting the combined use of bivali-
rudin and VCD may reduce major ASB in this 
patient population [28]. Many of the randomized 
control trials evaluating complication rates are 
limited by their small sample size, making them 
under powered to detect clinically significant 

Table 2. Studies comparing vascular closure devices and manual compression in patients undergoing diagnostic 
catheterization and percutaneous coronary intervention.

Study 
(year)

Type Setting End points Results Ref.

Koreny et al. 
(2004)

Meta-analysis 
30 RCTs with 
4000 patients

VCDs compared with manual 
compression in patients 
undergoing coronary 
angiography or PCIs

Vascular access 
complications, 
time-to-hemostasis, 
ambulation, 
hospital discharge

Similar risk of local complications
Higher relative risk of hematoma and 
pseudoaneurysm found with VCDs when 
using intention-to-treat data 

[26]

Vaitkus 
(2004)

Meta-analysis
16 studies with 
5048 patients

Complication rates with 
Angio-Seal™ vs Perclose® vs 
VasoSealTM in patients 
undergoing PCI or diagnostic 
catheterization

Vascular access 
complications

Angio-Seal associated with significant 
reduction, Perclose had neutral result, 
VasoSeal had increased risk
In PCI, Angio-Seal was associated with a 
significant reduction 

[29]

Nikolsky 
et al. (2004)

Meta-analysis 
30 studies with 
37,066 patients

VCDs vs mechanical 
compression in patients 
undergoing PCI or diagnostic 
catheterization 

Cumulative 
incidence of 
vascular 
complications

In the setting of diagnostic angiography, the 
risk of access site-related complications was 
similar 
In the setting of PCI, the rate of 
complications appeared higher with VasoSeal

[4]

Carey et al. 
(2001)

Prospective 
3699 patients

VasoSeal, Angio-Seal and 
TechStar® compared with 
manual compression in 
patients undergoing diagnostic 
or PCI

Surgical repair for 
vascular access 
complications, 
readmission rates

Vasoseal and Angio-Seal associated with 
higher complication rates 
TechStar and manual compression had 
similar complication rates

[24]

Resnic et al. 
(2001)

Retrospective 
3027 patients

Angio-Seal vs Vasoseal vs 
Prostar in patients undergoing 
PCI after receiving or not 
receiving adjunctive GP IIb/IIIa 
inhibitors

The overall vascular 
complication rate

VCDs are associated with lower vascular 
complication rates
For patients receiving GP IIb/IIIa inhibitors, 
VCDs were associated with a more 
pronounced reduction in the risk of vascular 
complications

[30]

Applegate 
et al. (2002)

Prospective 
4525 patients

Manual compression vs 
Angio-Seal vs Perclose in 
patients treated with 
anticoagulation and GP IIb/IIIa 
inhibitors during PCI

Minor and major 
vascular access 
complications 

Vascular complication rates with VCDs were 
similar to or lower than with manual 
compression

[16]

Arora et al. 
(2007)

Prospective 
12,937 patients

VCDs compared with manual 
compression in patients 
undergoing diagnostic 
coronary angiography or PCI

Vascular access 
complications

Significantly lower complication rates with 
VCDs in both diagnostic angiography or PCI

[5]

Dangas 
et al. (2001)

Cohort 
5093 patients

VCDs compared with manual 
compression in patients 
undergoing PCI

Vascular access 
complications 

VCDs were associated with higher risk of 
vascular complications

[25]

GP: Glycoprotein; PCI: Percutaneous coronary intervention; RCT: Randomized controlled trial; VCD: Vascular closure device.
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differences. In an attempt to address this limit-
ing factor, several meta-analyses were performed. 
One such study by Vaitkus, analyzed 16 studies 
enrolling 5048 patients and found significant 
variation in risk reduction for specific devices 
compared with manual compression. Angio-
Seal was associated with a significant reduction 
in risk, Perclose had a neutral result and VasoSeal 
was found to have an increased risk of complica-
tions [29]. Several other large studies, including a 
large prospective study by Arora et al. involving 
12,937 patients have suggested the superiority of 
these devices compared with manual compres-
sion. This study evaluated manual compression 
versus Angio-Seal, Perclose, VasoSeal or Duett 
for access site closure in patients undergoing 
diagnostic angiography or PCI [5]. Resnic et al. 
performed a subgroup analysis of patients receiv-
ing glycoprotein IIb/IIIa antagonists in a retro-
spective study and reported a more pronounced 
reduction in the risk of vascular complications 
with the use of VCDs. VCDs evaluated in 
the study included Angio-Seal, VasoSeal and 
Prostar [30]. Another randomized, multicenter 
trial involving 435 patients under going cardiac 
catheterization or angioplasty in eight participat-
ing centers compared Angio-Seal versus manual 
compression [14]. Patients randomized to the 
Angio-Seal group were reported to have lower 
bleeding complication rates compared with those 
randomized to the manual compression group. 
Interestingly, the mean time-to-hemostasis was 
doubled in the manual compression group with 
the use of heparin and the overall complication 
rate increased from 6 to 27%. No significant 
difference was noted in the complication rate 
of patients receiving heparin in the Angio-Seal 
group [14]. These studies suggest that the use of 
VCDs may affect risk of vascular complications 
when anticoagulant/antiplatelet therapy is used. 

 n Closure devices in patients 
undergoing noncoronary interventions
Ben-Dor et  al. compared the safety and 
efficacy of the collagen-mediated device with 
suture-mediated techniques and manual com-
pression for access site management following 
balloon aortic valvuloplasty [11]. Their data sug-
gested improved safety of collagen-based closure 
devices and suture-mediated closure devices over 
manual compression, with collagen-based closure 
devices having lower failure rates than suture-
mediated closure devices on further analysis [11]. 
Jahnke et al. reported safety and efficacy of total 
percutaneous access closure for endovascular 
aortic aneurysm repair with a suture-mediated 

Perclose technique in a case–control study [31]. A 
dual 6-F-Perclose device technique was found to 
have fewer late groin complications and scar tissue 
formation compared with femoral cut down. A 
nonrandomized prospective study performed by 
Ratnam et al. compared complication rates follow-
ing CFA puncture using Angio-Seal, StarClose™ 
(Abbott Vascular Devices) or manual compression 
[32]. Data were collected from 429 CFA punctures 
over the course of 1 year. Interestingly, the study 
found a higher rate of failed initial hemostasis 
with the StarClose device. The study also dem-
onstrated a significantly increased risk of major 
complications in women with peripheral vascu-
lar disease. However, no significant difference 
in major complication rates was found amongst 
the devices. Overall, the study concluded that 
Angio-Seal and StarClose were safe alternatives to 
manual compression for use in peripheral vascular 
procedures [32]. Another study by Upponi et al., 
compared the use of Angio-Seal and manual com-
pression following peripheral vascular diagnostic 
and interventional procedures in a randomized 
control trial involving 100 patients [33]. The study 
concluded that there were no significant differ-
ences in complication rates after 1 week. However, 
there was a significant difference in time-to-hemo-
stasis between the groups, with the mean time for 
the Angio-Seal group recorded as 2 min versus 
10.6 min in the compression group [33]. 

 n Closure devices for brachial 
approach
While VCDs are currently indicated for use in 
closure of femoral artery puncture sites, recent 
studies have been carried out that raise the 
question of whether or not these devices would 
provide similar benefits when using a brachial 
approach. The brachial artery, being a smaller 
caliber vessel, raises the concern that use of suture 
or collagen-based VCDs, such as Perclose or 
Angio-Seal, may lead to vessel stenosis. 

A recent case report by Cirillo et al. was the first 
report describing the use of the Boomerang™ 
device (Cardiva Medical, CA, USA) to attain 
hemostasis following brachial artery puncture 
after emergent percutaneous transluminal coro-
nary angioplasty in humans. The study found no 
complications, suggesting that this device may 
be a useful alternative to manual hemostasis for 
closure of brachial artery access [34]. Another 
study by Lupattelli et al. evaluated vascular com-
plications following Angio-Seal closure of bra-
chial artery puncture site [35]. The study popula-
tion included 238 diabetic patients undergoing 
interventional procedures in the lower limbs. At 
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30 days, the Angio-Seal group had major com-
plication rate of 3.1% and a minor complication 
rate of 7.5%. Major complications included two 
puncture site hematomas larger than 4 cm, two 
brachial artery occlusions and one pseudoan-
eurysm. Minor complications included three 
hematomas less than 4 cm, three cases of oozing 
from the access site and six patients who experi-
enced minor pain. Overall, this study concluded 
that Angio-Seal could be safely used for arterial 
closure using brachial access in diabetic patients 
undergoing lower limb procedures for critical 
limb ischemia [35]. In a similar prospective 
study by Belenky et al., the efficacy and safety 
of Angio-Seal for hemostasis of distal brachial 
artery site puncture was evaluated. The study 
population included 64 patients and found a 
deployment success rate of 100% with no major 
complications [36]. Puggioni et al. performed a 
retrospective study that evaluated complication 
rates with the use of StarClose following bra-
chial artery closure in 29 patients [37]. The device 
was deployed with successful achievement of 
hemostasis in 27 of the 29 patients. One patient 
developed a large hematoma, which was man-
aged with prolonged manual compression. One 
patient lost forearm pulses, requiring emergent 
surgical inter vention, which revealed incorrect 
clip release in the perivascular tissues. After a 
mean follow-up of 7.5 months, all patients were 
found to have palpable brachial and radial pulses 
with no signs of infection, distal embolization 
or neuro logical deficits. The study concluded 

that StarClose was a safe and effective method 
of achieving hemostasis following interven-
tional procedures via brachial artery access [37]. 
Table 3 lists major studies that evaluated VCDs 
in patients undergoing peripheral interventions 
and/or in patients with vascular access sites other 
than the femoral artery.

Discussion
Although VCDs have been proven to reduce time-
to-hemostasis and time-to-ambulation compared 
with manual compression, there is no conclusive 
evidence that they reduce the rate of complica-
tions. One potential contributing factor probably 
relates to the learning curve, or the period of time 
required for the providers to become familiarized 
with the particular device and acquire the neces-
sary skill and expertise. More experienced centers 
have reported low failure rates [38]. Proper femoral 
angiography is a prerequisite for reducing access 
site complications and using fluoroscopy to guide 
puncture of the anterior wall of the CFA directly 
overlying the femoral head has been shown to 
be beneficial in reducing complications [39]. The 
importance of meticulous patient selection when 
using VCDs cannot be overemphasized. Finally, 
all VCDs are subject to failure, and manual and/
or mechanical pressure using a compression 
assist device, such as the FemoStop™ (St Jude 
Medical), may be required if bleeding occurs 
despite their use. As VCDs become more main-
stream and operator experience increases, more 
data will become available that will help define 

Table 3. Studies comparing vascular closure devices and manual compression in patients undergoing 
noncoronary interventions.

Study (year) Type Setting End points Results Ref.

Park et al. 
(2005)

Prospective 
1180 patients

Angio-Seal™ vs the Closer S® 
(newer generation Perclose®) in 
patients undergoing diagnostic 
angiography or endovascular 
intervention

Immediate 
hemostasis, minor 
and major vascular 
access complications

Angio-Seal was more effective than 
the Closer S with regard to immediate 
hemostasis
No significant difference in 
complication rates 

[40]

Lupattelli 
et al. (2008)

Retrospective 
1709 patients

Angio-Seal use in diabetic 
patients with critical limb 
ischemia undergoing 
interventional procedures in the 
lower limbs

Vascular access 
complications 

Five major complications occurred at 
30 days
Angio-Seal is a safe device for 
transbrachial access closure

[35]

Das et al. 
(2010)

Meta-analysis 
34 studies with 
6035 patients

VCDs vs manual compression in 
peripheral vascular interventions

Vascular access 
complications

No significant difference in 
complication rates
VCDs appear to be safe, no evidence 
to support adverse outcomes

[41]

Ben-dor et al. 
(2011)

Cohort 
333 patients

Collagen-mediated device vs 
suture-mediated techniques vs 
manual compression for access 
site management following BAV

Device success and 
failure, vascular 
complications

Collagen-based closure devices and 
suture-mediated closure devices had 
fewer vascular complications than 
manual compression for hemostasis 
following BAV

[11]

BAV: Balloon aortic valvuloplasty; VCD: Vascular closure device.
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Executive summary

Background
 � Vascular access site complications following percutaneous cardiovascular interventions remain a major cause of morbidity and mortality. 

Vascular access complications
 � Complications include retroperitoneal hemorrhage, pseudoaneurysm formation, hematoma, arteriovenous fistula and leg ischemia. 

Rationale for developing vascular closure devices
 � Vascular closure devices have been shown to improve patient comfort, promote early ambulation and decrease time-to-hemostasis. 

However, the evidence regarding the safety and efficacy of these devices is not conclusive.

Discussion
 � Adequately powered randomized controlled trials are required to further elucidate the efficacy of vascular closure devices and their role 

in reducing access site complications.

their role in hemostasis strategy. Data from mul-
tiple large, multicenter studies and meta-analysis 
have supported VCDs as a safe and effective alter-
native to manual compression. However, the evi-
dence with regard to their comparative efficacy 
remains controversial. Adequately powered ran-
domized controlled trials are required to further 
elucidate the efficacy of VCDs and their role in 
hemostasis strategy. 

Future perspective
Since they first emerged in the mid-1990s, 
VCDs have undergone substantial technological 
advances by incorporating a variety of different 
materials and methods of deployment targeted 
at improving efficacy and safety. Although it is 
clear that VCDs improve patient comfort and 
reduce time-to-ambulation over manual com-
pression, data thus far are largely from obser-
vational studies, with the available randomized 

studies lacking power to conclude significant 
or generalizable results. Future studies involv-
ing large-scale, randomized controlled trials 
are necessary to further explore the benefits 
and risks offered by VCDs. The importance 
of developing standardized end points and a 
system that can be used universally to more 
accurately compare and contrast these devices 
should be investigated. 
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