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ABSTRACT

Background: Around 7 million patients undergo percutaneous interventional vascular procedures worldwide
annually and this number is expected to escalate further in coming years. The aim of this study was to analyse
immediate and short term follow up of patients with acute coronary syndrome (ACS) who had undergone
percutaneous coronary intervention (PCI) through femoral route and closure with vascular closure device.

Methods: This was non randomised, single centre study and was conducted in a tertiary care institution between
January 2013 to June 2014 with 62 ACS patients undergoing femoral access invasive cardiac interventional
procedure. Perclose A-T system was used in all patients as closure device. Patients were followed up to 15 days of
clinical evaluation.

Results: Of 62 ACS patients, 40 (64.5%) were with non-ST elevation myocardial infarction and 22 (35.5%) patients
had history of unstable angina. The perclose device achieved closure within 5 to 10 minutes and all patients were kept
in hospital stay for 2 to 3 days. There was one major complication of continuous bleeding, one incidence of small
pseudo aneurysm, and two incidences of small hematomas with need of blood transfusion.

Conclusions: This study demonstrates the ability of arterial closure device to safely and effectively achieve arterial
closure in patients undergoing percutaneous intervention for ACS.
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INTRODUCTION

Around 7 million patients undergo percutaneous
interventional vascular procedures worldwide annually
and this number is expected to escalate further in coming
years.! Majority of the procedures are performed via
common or superficial femoral artery with an increasing
number of procedures being performed via transradial
approach. Interventional procedures may necessitate the
use of larger sheaths than diagnostic procedures. In
addition, the use of heparin and glycoprotein llb/Illa
inhibitors during percutaneous coronary intervention
(PCI) especially in acute coronary syndrome (ACS)

makes  achieving immediate  hemostasis  more
challenging. Moreover, vascular complications account to
be about 6% in some series, which remains the prominent
cause of morbidity following cardiac interventional
procedures.?

Manual compression had been considered the traditional
and gold standard approach for closure of arteriotomy
site.® But with larger sheath sizes, the immobilisation
time is prolonged and complication tendency are slightly
more with manual compression. Since introduction of
vascular closure devices (VCD) in the mid-1990s there
was rapid progress in its use.*> Vascular closure devices
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have improved patient comfort, and shortened the time
needed for hemostasis, ambulation and thereby
discharge.® Several VCDs are available with different
mode and method of closure (intravascular or
extravascular), time of hemostasis, time of ambulation
and type of healing (primary or secondary).” But there
was paucity of data to support use of arterial closure
devices in patients with ACS. Therefore, we analysed
immediate and short term follow up of patients with ACS
who had undergone PCI through femoral route and
closure with vascular closure device.

METHODS

This was non randomised, single centre study and was
conducted in a tertiary care institution between January
2013 to June 2014 with 62 ACS patients undergoing
femoral access invasive cardiac interventional procedure.
Patients were selected between the ages of 18 and 75
years who were scheduled emergency coronary
interventional procedures. The target vessel lumen
diameter was at least 6 mm and 7 Fr arterial sheaths were
utilised.

Patients were excluded if they had a body mass index
(BMI) of <20 or >40, previous femoral arterial access
within 3 months, any bleeding diathesis or anaemia. ST
elevation myocardial infarction (STEMI), Cardiogenic
shock, hemodynamic unstable patients were excluded.
All patients underwent iliac and femoral angiogram prior
to closure. Outcomes evaluated include time to
hemostasis, time to ambulation, rates of vascular
complications.  Vascular complications that were
evaluated include major complications including vascular
injury requiring surgical repair, need for blood
transfusion, groin site hematoma, femoral artery
thrombus, deep vein thrombosis and pseudo aneurysm.
Patients were followed up to 15 days of clinical
evaluation.

Device characteristics

We used closure device, Perclose (Abbott Vascular,
Redwood city, CA, USA) in all cases, which is suture
based device. The Perclose A-T system (auto tie) is
newly designed to deliver polyester suture to close
femoral artery puncture sites following diagnostic or
interventional procedures. The 6 Fr Perclose A-T has one
suture and two needles, and is designed for use in 5 Fr to
8 Fr access sites.

Definition and endpoints

Hemostasis was defined as no subcutaneous o00zing
without hematoma. Manual compression was given for
two to three minutes soon after device sheath removal.
The time to hemostasis was measured as time between
removal of arterial device and completion of manual
compression. Patients were allowed to sit only after 2 to 4
hours of bed rest. Bleeding was defined as hematocrit

drop >10 ¢/ dL; and or haemoglobin drop of >3 g/dL;
transfusion of whole blood or packed red blood cells;
surgical intervention to reverse bleeding. Independent
predictors of complications were evaluated including
anticoagulant strategy, age, gender, body mass index
(BMI), hypertension, and diabetes.

RESULTS

Baseline characteristics are presented in Table 1. A total
of 62 acute coronary syndrome (ACS) patients were
enrolled in the study. Mean age of population being
studied was 63.2+10.4 years. Forty patients (64.5%) were
with non-ST elevation myocardial infarction (NSTEMI)
and 22 (35.5%) patients had history of unstable angina
(UA) and both groups were taken for early percutaneous
coronary intervention (PCI) within 24 - 72 hours. Out of
total 62 patients, 70.9% were male sex, 67.7% were
hypertensives and 57.4% were diabetic. 28 patients
(45.1%) were slightly obese with BMI >30 Kg/m?.

Table 1: Baseline and procedural characteristics.

Characteristics N = 62 patients
Age (mean £ SD, years) 63.2+10.4
Male, n (%) 44 (70.9%)

Hypertension, n (%)
Diabetes, n (%)
BMI >30Kg/m?, n (%)
NSTEMI, n (%)
Unstable angina, n (%)
Heparin, n (%)
Gp I1b/llla inhibitor, n (%) 14 (22.5%)
Bivalirudin, n (%) 7 (11.2%)
BMI = Body mass index; NSTEMI = Non-ST elevation
myocardial infarction.

42 (67.7%)
36 (57.4%)
28 (45.1%)
40 (64.5%)
22 (35.5%)
55 (88.7%)

Unfractionated heparin was used in all patients as bolus
5000 units followed by maintenance dose with ACT 250
-270 except in 7 patients (11.2%) where bivalirudin was
used as anticoagulant. Glycoprotein Ilb/Illa inhibitor
(Tirofiban) was used as per bodyweight for 14 patients
(22.5%) and showed no additional risk of bleeding. Using
Perclose device, hemostasis was accomplished within 5
to 10 minutes with activated clotting time (ACT) between
170 to 250. The hemostasis in both groups (NSTEMI and
UA) also didn't demonstrate any dependence on type of
anti-platelets and anticoagulants. The Perclose device
achieved closure within 5 to 10 minutes and all patients
were kept in hospital stay for 2 to 3 days.

Complications

In 62 cases performed, 1 major vascular complication
was occurred as continuous bleeding at the puncture site
which was treated with femoral surgical arterial repair.
The bleeding probably related to incomplete closure due
to device procedure failure. 1 patient had small pseudo
aneurysm with size 1.5 x 1.2 mm on duplex
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ultrasonography which was treated conservatively. 2
patients had minor hematoma which did not require blood
transfusion. At 15 days, short term follow up, 8 patients
missed follow up at hospital but there were no local
complications upon telephonic follow up. 1 patient had
local infection which was treated with 5 days’ antibiotics
and healed after that. All the minor and major
complication subsets were having body mass index
(BMI) of more than 30 Kg/m?.

DISCUSSION

Femoral complications following vascular access are
inevitable and proportion of non-coronary vascular
complications ranges from 2-6% following PCI.! With an
intention to reduce the incidence of these complications,
VCDs have been introduced as adjuncts or alternative to
manual compression for achieving rapid hemostasis.®
VCDs can be classified as either active closure devices,
which include devices that close the arteriotomy site via
either suture devices, clips or collagen plug devices, or
passive closure devices, which include devices that help
with compression such as clamps, enhanced coagulation
and sealants.® There is no data to suggest clearly an
increased risk of vascular complications with VCD use.
Some studies suggest that VCDs decrease complications
compared with manual compression, some studies
suggest a potentially increased risk with VCDs, and some
suggest complications rates are similar.®*

The ACUITY trial showed a reduction in major bleeding
complications in patients with acute coronary syndromes
managed invasively when the transradial approach was
used and this has been consolidated by many meta-
analyses.'?® This is most likely due to the relative ease
of compression of the radial artery. In present study, the
access for PCl was femoral, which is more prone to
complications than the transradial route. The VCD used
was Perclose A-T system. Perclose is the original suture-
mediated, intravascular closure device available in
multiple configurations allowing closure of artery
punctures up to 10 Fr. It is approved for both diagnostic
and interventional procedures. A previous study had
utilized Perclose for arteriotomy closure after
percutaneous abdominal aorta endograft stenting reported
promising results and success rate of 85%.* Various
other studies have demonstrated device success of the
Perclose devices as 91-94%.'" While traditionally
considered difficult to handle and utilize, the latest
versions of Perclose, like Perclose A-T system have
improved ease of use. In this study, use of Perclose A-T
system was associated with one major complication of
continuous bleeding, one incidence of small pseudo
aneurysm, and two incidences of small hematomas with
need of blood transfusion.

Applegate et al. had conducted a prospective study in
4525 patients with an aim to compare manual
compression vs. Angio-Seal vs. Perclose in patients
treated with anticoagulation and GP lIb/Illa inhibitors

during PCI, reported that vascular complication rates with
VCDs were similar to or lower than with manual
compression.> Another study investigated whether VCDs
reduce the risk of vascular complications in selected
patient populations. They observed that the use of closure
devices was associated with a lower vascular
complication rate (p<0.002) and a shorter length of
hospital stay (p<0.001).8 However, every advantage has
a disadvantage, so is with VCDs. These are also allied
with some of the risks like increased the risk of groin
infection and leg ischemia and some complications
requiring surgical repair.l®? But, these can be avoided
with some measures. For controlling infection during
cardiac catheterization, it is recommending to use aseptic
technique, including a cap, mask, sterile gown, sterile
gloves, and a large sterile sheet.?’ Moreover, apt
measures should be taken while placement of VCD and
the risk of vascular complications can be avoided by
taking into consideration, the multiple factors (both
patient related and device related) applicable during the
procedure.

Study limitations

This is a single centre study and there was no direct
comparison with manual compression or other vascular
closure devices.

CONCLUSION

The Perclose is novel vascular closure device that can be
used in percutaneous coronary intervention in ACS with
good hemostasis in femoral artery puncture site. The
material used is biologically inert with good short term
follow up. It prevents major peripheral complication in
high risk subset like ACS. This study demonstrates the
ability of arterial closure device to safely and effectively
achieve arterial closure in patients undergoing
percutaneous intervention for ACS. The Perclose device
achieved closure within 5 to 10 minutes. Early
hemostasis has significant role in decreasing in-hospital
stay and avoids prolonged bed rest.
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