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Safety and efficacy of the CELT ACD femoral arteriotomy
closure device in the office-based laboratory
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Joseph J. Ricotta Il, MD, MS, DFSVS, FACS,>®< Boca Raton and Delray Beach, FL

ABSTRACT

Objective: Manual compression remains the gold standard for achieving hemostasis for percutaneous common femoral
artery access. However, it requires prolonged bedrest and 20 to 30 minutes or more of compression for hemostasis.
Current arterial closure devices have emerged in recent years, but patients still require prolonged bedrest and time to
ambulation and discharge, and these devices are associated with significant access device complications, including
hematoma, retroperitoneal bleeding, transfusion requirement, pseudoaneurysm, arteriovenous fistula, and arterial
thrombosis. A novel femoral access closure device, the CELT ACD (Vasorum Ltd, Dublin, Ireland), has been previously
shown to reduce these complication rates and allow rapid hemostasis, require little or no bedrest, and shortened time to
ambulation and discharge. This is especially advantageous in the outpatient setting. We report our initial experience with
this device.

Methods: A prospective single-center single-arm study was performed in an office-based laboratory setting to assess the
safety and efficacy of the CELT ACD closure device. Patients underwent diagnostic and therapeutic peripheral arterial
procedures from retrograde or antegrade common femoral artery access. Primary endpoints include device deployment
success, time to hemostasis, and major or minor complications. Secondary endpoints include time to ambulation and
time to discharge. Major complications were defined as bleeding requiring hospitalization or blood transfusion, device
embolization, pseudoaneurysm formation, and limb ischemia. Minor complications were defined as bleeding not
requiring hospitalization/blood transfusion, device malfunction, and access site infection.

Results: A total of 442 patients were enrolled with common femoral access only. Median age was 78 years (range, 48-
91 years), and 64% were male. Heparin was given in all cases, with median heparin dose of 6000 units (range, 3000-10,000
units). Protamine reversal was used in 10 cases due to minor soft tissue bleeding. Average time to hemostasis was
12.1 seconds (+13.2 seconds), time to ambulation was 17.1 minutes (£5.2 minutes), and time to discharge was 31.7 minutes
(£8.9 minutes). All devices (100%) were deployed successfully. No major complications occurred (0%). Ten minor com-
plications (2.3%) occurred; all were minor soft tissue bleeding from the access site that resolved with protamine reversal
of heparin and manual compression.

Conclusions: The CELT ACD closure device is safe and easily deployed with a very low complication rate, and significantly
reduces time to hemostasis, ambulation, and discharge in patients undergoing peripheral arterial intervention from a
common femoral artery approach in the office-based laboratory setting. This is a promising device that deserves further
evaluation. (J Vasc Surg Cases Innov Tech 2023;9:101139.)

Keywords: Arteriotomy closure device; Femoral closure; Office-based laboratory; Peripheral angiogram; Peripheral
angiography; Vascular closure device

Manual compression remains the gold standard for
achieving hemostasis for percutaneous common
femoral artery access. However, it requires prolonged
(4-6 hours) bedrest and 20 to 30 minutes or more of
compression for hemostasis. Since their introduction in
the early 1990s, many arterial closure devices have
emerged, but they still require prolonged bedrest

(=2 hours) and are associated with significant access de-
vice complications, including hematoma, retroperitoneal
bleeding, transfusion requirement, pseudoaneurysm,
arteriovenous fistula, and arterial thrombosis. The CELT
ACD (Vasorum Ltd, Dublin, Ireland), a novel femoral ac-
cess closure device utilizing a stainless-steel clip, has
been previously shown to reduce these complication
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Insert tip of Celt ACD through procedural
sheath and advance until latches
extending from the front handle contact
the sheath hub.

Turn handle clockwise, as indicated
by Arrow 1, until it pops back to a stop
position. Ensure handle has moved
backwards, leaving a gap, before
proceeding.

Holding in a fixed position, pull sheath
toward the handle until securely attached.
Ensure Celt Device is properly engaged
with sheath before proceeding.

Withdraw device until resistance is felt.
Ensure handle remains attached to
sheath during withdrawal.

Withdraw device until distal tip of sheath
is close to puncture but remains within
artery lumen. Remove red locking tab by
pressing down on locking tab lever.

While maintaining upward tension, turn
handle counter-clockwise, as indicated
by Arrow 2, until it pops to second stop
position. Ensure handle has moved
backwards, increasing the gap, before
proceeding.

Perform a “Push-Pull” test by gently
moving device backward and forward.
If deployment is correct, implant will be
secure with minimal movement.

Press down on ejector lever, as indicated
by Arrow 3, until it abuts the handle and
implant is deployed. Remove device and
sheath from patient.

Implant is stabilized in arteriotomy, and
active closure is achieved. Fluoroscopy
can confirm proper placement.

Fig. Deployment mechanism of the CELT ACD femoral arteriotomy closure device

rates and allow rapid hemostasis and time to ambula-
tion and discharge.” This is especially advantageous in
the outpatient setting. We report our initial experience
with this device.

METHODS

The study was approved by the local Institutional Re-
view Board. Data was collected prospectively for patients
undergoing diagnostic and therapeutic peripheral arte-
rial procedures from retrograde or antegrade common
femoral artery access in the office-based laboratory,
consecutively between November 1, 2021, and October
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1,2022. Informed consent was obtained from all patients
prior to intervention.

Study criteria. Study inclusion criteria were (1) patients
in the office-based laboratory setting, (2) undergoing
diagnostic or therapeutic lower extremity peripheral
arterial endovascular procedure from a retrograde or
antegrade common femoral approach, using (3) 5 Fr, 6 Fr,
or 7 Fr access site, with (4) minimum common femoral
artery diameter of 4.8 mm. Exclusion criteria were (1)
common femoral artery diameter less than 4.8 mm, (2)
unable to visualize common femoral artery with
ultrasound.
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CELT ACD technique. All access site closures using the
CELT ACD were performed under ultrasound guidance.
Following completion of the peripheral angiographic
procedure, the tip of the CELT ACD vascular closure de-
vice was inserted through the valve of the introducer
sheath, and the device was advanced and latched onto
the sheath per manufacturer guidelines. The common
femoral artery was then viewed under ultrasound on a
longitudinal axis, and the device and introducer sheath
were withdrawn together until the distal end of the
pre-attached implant was visualized between the arte-
riotomy site and back wall of the common femoral ar-
tery. The distal wings of the implant were then deployed
by rotating the handle clockwise, with wing opening
confirmed with ultrasound. The device and sheath were
then further withdrawn until resistance was felt and the
distal wings were visualized flush at the luminal aspect of
the arteriotomy. The device and sheath were then raised
until perpendicular with the patient, and handle rotated
counterclockwise to deploy the proximal wings, which
was also confirmed with ultrasound. The implant was
then ejected from the delivery system and a still fluoro-
scopic image taken to ensure the implant was present at
the deployment site stabilized in the arterial wall (Fig).

Endpoint definitions. Primary endpoints include de-
vice deployment success, time to hemostasis, and major
or minor complication rates. Secondary endpoints
include time to ambulation and time to discharge. Major
complications were defined as bleeding requiring hospi-
talization or blood transfusion, device embolization,
pseudoaneurysm formation, and limb ischemia. Minor
complications were defined as bleeding not requiring
hospitalization/blood transfusion, device malfunction,
and access site infection.

RESULTS

A total of 450 peripheral angiograms were consecutively
performed via common femoral access during the desig-
nated period, of which 442 were included in the study.
Eight patients had common femoral arteries that were
unable to be adequately visualized in a longitudinal axis
on ultrasound due to excessive depth or scar tissue and
thus excluded. Twenty-seven of the included angiograms
were performed via an antegrade common femoral
approach. In the study group, patients had an average
age of 78 years (range, 48-91 years), with an average
body mass index of 30 kg/m? (range, 17-40 kg/m?), and
283 (64%) were male. The mean common femoral artery
diameter was 7.7 = 12 mm, with a median sheath size
of 6 Fr. Table | summarizes the patient demographics
and procedural variables. The eight patients that were
excluded underwent common femoral access closure
using MynxGrip (AccessClosure Inc, Santa Clara, CA)
vascular closure device.
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Table I. Patient demographics/procedural variables

Age, y 78 (48-91)
Sex
Male 283 (64)
Female 159 (36)
BMI, kg/m? 30 (17-40)
CFA diameter, mm 7.7 =12
Antegrade CFA access 27 (6.1)
Retrograde CFA access 415 (93.9)
Heparin dose, units 6000 (4000-10,000)
Protamine given 10 (2.3)

BMI, Body mass index; CFA, common femoral artery.

Age, BMI, and heparin data presented as median with range; CFA
diameter presented as mean = standard deviation; other data is pre-
sented as number (%).

Table Il. Composite primary and secondary endpoints

Device success 442 (100)
Major complication 0 (0)
Minor complication 10 (2.3)
Time to hemostasis, sec 121 =132
Time to ambulation, min 171 =52
Time to discharge, min 317 £ 9.0

Data presented as number (%) or as mean = standard deviation.

Heparin was given in all cases, with median heparin
dose of 6000 units (range, 3000-10,000 units). Average
time to hemostasis was 121 * 13.2 seconds, time to
ambulation was 17.1 = 5.2 minutes, and time to discharge
was 31.7 = 8.9 minutes. Technical success was achieved
in all cases, with no incidence of a major complication
immediately following the procedure through 1-month
follow-up. Ten minor complications (2.3%) occurred; all
were minor soft tissue bleeding from access site that
resolved with protamine reversal of heparin and manual
compression (Table II).

DISCUSSION

The common femoral artery is the preferred access site
for peripheral angiography; it is easily visualized with ul-
trasound guidance and allows adequate platform length
for successful revascularization of varied lesions, both
anatomically and in severity.> However, femoral access
complications occur in 1.4% to 3.7% of patients, and
include hematoma, retroperitoneal bleeding, transfusion
requirement, pseudoaneurysm, arteriovenous fistula, and
arterial thrombosis.* ® Additionally, obtaining hemostasis
following common femoral artery access can be arduous,
requiring 20 to 30 minutes of manual compression, and
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yet is still considered the gold standard of care. Since
arterial closure devices were first introduced in the early
1990s, their market has grown exponentially, with an esti-
mated $1 billion market value as of 2013.” Despite the
growth and variety of vascular closure devices, they can
still require prolonged bedrest and are associated with
increased complications when compared with manual
compression, such as local infection, distal embolization,
and arterial thrombosis.”®

The CELT ACD is a novel femoral access closure device
that has been previously shown to reduce complication
rates and allow rapid hemostasis, while reducing time
to ambulation and discharge."” This study parallels the
ones prior, confirming rapid hemostasis and short time
to ambulation and discharge. A reduction in femoral ac-
cess complication rates has been shown to have an
impact on patient mortality, with prior database studies
showing a four-fold increase in 30-day mortality in pa-
tients with severe access site complications (6.1%), and
at 1 year, the highest mortality rates were in patients
with an access site complication that required blood
transfusion (12.19%).°

In addition to having lower complications rates, the
CELT ACD also obviates the need for prolonged bed
rest, improving patient comfort in the recovery period.
Furthermore, the decreased complication rate and
shorter recovery times have been shown in the hospital
setting to allow for the use of fewer resources and shorter
stays, leading to a reduction in overall cost.” With a price
set similar to other closure devices currently on the mar-
ket, this could translate to a significantly decreased cost
in the outpatient/office-based laboratory setting. This
study showed an average time to ambulation of 17.1 mi-
nutes and time to discharge of 31.7 minutes, with both
these times limited by institutional policies for discharge
after moderate sedation and nursing availability to assist
patients. Additionally, it should be noted that, for the first
130 patients, an arbitrary minimum 20-second manual
compression time was used. This was eliminated for
the last 312 patients of the study, with hemostasis effec-
tively achieved with zero seconds of manual compres-
sion time. This minimum 20-second manual
compression time was felt to be part of the learning
curve for the device. Prior to initial data collection for
this study, the authors had used the device for 2 weeks
and a total of approximately 20 patients; thus, the
learning curve for actual device use is short. However,
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we found that physician comfort with abandoning addi-
tional manual compression lengthened this curve.

A potential negative for the CELT ACD is having a
foreign body left behind. In our experience, we have
had no discernable adverse effects stem from this; how-
ever, long-term effects are yet to be seen.

CONCLUSIONS

The CELT ACD significantly reduces time to hemostasis
while mitigating the need for prolonged bedrest and
with minimal complications. It reduces time to ambula-
tion and discharge in patients undergoing peripheral
arterial intervention from a common femoral artery
approach in the office-based laboratory setting. This is a
promising device that deserves further evaluation.
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