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To the Editor,

In cardiac surgery intensive care unit (CICU) the use of short-term
mechanical circulatory support is increasingly common, such as
venoarterial extracorporeal membrane oxygenation (VA-ECMO).
The implantation of this device is almost always peripheral and
involves the cannulation of a large-bore femoral arterial access. For
this reason, vascular complications are a very common finding in
patients on peripheral VA-ECMO! with decannulation being one of
the most critical moments.

Currently, there are 2 types of vascular closure devices widely used
in the cath lab: suture-based devices, such as the ProGlide (Abbott
Vascular, United States), and collagen plug devices, such as the
Angio-Seal (Terumo Corporation, Japan) and the Manta (Teleflex,
United States). The latter has been specifically designed for the
closure of large-bore arteriotomies using an intra-arterial anchoring
system and an extra-arterial collagen plug, and is marketed in 2
different sizes: 14-Fr (for 10-14-Fr introducer sheaths and holes with
an external diameter of up to 18-Fr) and 18-Fr (for 15-18-Fr intro-
ducer sheaths and holes with an external diameter of up to 25-Fr).
Evidence in the field of structural heart procedures with the Manta
device is very extensive’ and there is increasing experience in
closing the arterial access of mechanical circulatory support
systems,®* although its use is not yet fully widespread in this field.

We report here the experience of a single center using the Manta
device for arterial decannulation in patients on femoral peripheral
VA-ECMO. Previously, in all cases, the implantation had been
performed in the cath lab, guided by fluoroscopy or ultrasound,
and by personnel specialized in interventional cardiology. The need
for distal perfusion cannula implantation to prevent lower limb
ischemia of the arterial cannula was evaluated individually in each
case. Afterwards, patients were admitted to the CICU following the
usual protocols for critically ill cardiac patients. Finally, in patients
with a favorable weaning test, the VA-ECMO removal could be
performed percutaneously or surgically, depending on availability

and at the discretion of the treating medical team, withdrawing
anticoagulation, at least, 4 hours prior to the procedure.

In cases where percutaneous closure with the Manta device is
chosen, once the arterial cannula of the ECMO has been clamped
and the console is turned off, the cannula is crossed—proximal to
the clamping site—with a femoral puncture needle. Through this
needle, a 0.035 in guidewire with sufficient length is, then, intro-
duced to avoid losing position after the cannula has been removed,
over which the Manta device is finally advanced. Subsequently, the
anchor-plug is released 1-1.5 cm deeper than the distance between
the femoral artery wall and the skin. This distance is estimated by
bedside vascular ultrasound, with an isolated 14-Fr gauge or, in
cases where the ECMO indication was elective, with an 8-Fr gauge
prior to arterial cannulation at the time of implantation. Follow-up
angiography to verify the result of hemostasis is not contemplated
by protocol, only in the presence of clinical or ultrasound signs of
vascular complications.

Data were retrospectively analyzed from patients who underwent
successful peripheral VA-ECMO implantation from January 2020
through September 2024. The study protocol was approved by
Hospital Universitario La Paz Research Ethics Committee, which
accepted the proposed exemption of consent for this study. The
study included a total of 65 patients, 38 of whom 38 survived until
decannulation (58.5% overall). ECMO removal was percutaneous
with the Manta device in 29 patients (76.3%) and surgical in 8 of
them (21.0%). In 1 patient, a combination of percutaneous vascular
closure device (ProGlide + Angio-Seal) was used uneventfully.
Venous decannulation was performed by hemostatic skin suture or
manual compression in all patients in whom removal was
percutaneous.

Table 1 illustrates the characteristics of the 29 patients in whom
the Manta device was used. The size of the arterial cannula was
15-Fr in 86.2% of cases, and the size of the venous cannula was
21-Fr in 89.7% of them. The femoral artery was successfully
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Table 1. Characteristics of patients decannulated with the Manta vascular
closure device
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Table 2. Vascular complications during or after peripheral VA-ECMO removal

Vascular complications Manta (n=29)  Surgery (n = 8)

LLULLD L) Arterial complication at removal 3(10.3%) 2 (25.0%)
Age (years) 60.6 [52.4-68.7] Arterial bleeding 1 1
Sex Femoral artery occlusion 2 1
Male 22 (75.9%) Venous complication at removal 2 (6.9%) 0
Female 7(24.1%) Venous bleeding 2 0
Body mass index (kg/m?) 26.0 [22.5-27.8] Venous thrombosis 0 0
9 -
Hypertension 15 (51.7%) Emergency surgery at removal 2 (6.9%)
Diabetes mellitus 9 (31.0%) Vascular complication after removal 2 (6.9%) 3 (37.5%)
Femoral pseudoaneurysm 1 0
Dyslipidemia 13 (44.8%)
Femoral arteriovenous fistula 0 0
Active smoking habit 6 (20.7%)
Deep vein thrombosis in lower limb 0 1
Peripheral arterial disease 3(10.3%)
Vascular access infection 0 1
. o Y
Cardiopulmonary resuscitation 15 (51.7%) Arterial ischemia and compartment 1 1
Support for another procedure 3(10.3%) syndrome
- ECMO: extracorporeal membrane oxygenation.
Dual antiplatelet th 14 (48.3%
ual antipiatelet therapy ( ) Vascular complications in VA-ECMO patients who were decannulated percutaneously
pH at the time of implantation 72[7.1-13] with the Manta device (n = 29) are compared with those who underwent open surgical
removal (n = 8). Data expressed as frequencies and percentages.
Lactate at the time of implantation (mmol/L) 8.4 [3.6-12.7]
Arterial cannula size . . . . L
cannulated in all the patients in 1 groin and the femoral vein in the
15-Fr 25 (86.2%) contralateral groin. Two patients (6.9%) required a distal perfuser
. for lower limb ischemia (one acutely during ECMO implantation).
17-Fr 4(13.8%) After a median of 5.8 days on ECMO, support was removed in the
Venous cannula size cejtth lab in 62.1}% and at bedside in tl}e CIQU in 37.9%. Tl}e hospital
discharge survival rate was 82.8% in this group of patients after
21-Fr 26 (89.7%) successful VA-ECMO removal.
23-Fr 3 (10.3%) Some complication was observed in 3 patients (10.3%) during arte-
Contralateral femoral arteriovenous cannulation 29 (100%) rial decan.nulatlon:' 2 (6.9%) experienced femoral artery ogclusmn
after the intraluminal release of the vascular closure device and
IABP implantation 15 (51.7%) required emergency surgery, and the other experiencing an episode
- - - - . of major bleeding (BARC class 3a) when the arterial cannula was
Microaxial flow pump implantation 1(3.5%) removed prior to deploying the Manta device (without subsequent
Distal perfusion cannula 2 (6.9%) device failure). Afterwards, 1 case of fem.oral arte.ry pseudoaneu-
rysm from the ECMO was detected, which required surgery 19
ECMO removal location days after removal. Another patient—who had already exhibited
- . femoral artery occlusion associated with the Manta device—required
CICY, at bedside 11(37.9%) an emergency fasciotomy 3 days later for compartment syndrome
Hemodynamics 18 (62.1%) due t(? lqwer .limb .ischemia (table 1). ?here were no vas;ular
complications in patients decannulated with the Manta device at
Manta size bedside.
18-Fr 27(93.1%) This is one of the largest series of patients worldwide—the first in
14-Fr 2 (6.9%) Spain—on the use of the Manta device for the arterial decannulation
of peripheral VA-ECMO, with a procedural efficacy rate of 93.1%
Venous cannula removal free of acute vascular complications, which is similar to that
- . reported in literature.® Even so, the low rate of vascular complica-
Manual compression 6 (20.7%) tions and lower limb ischemia is noteworthy, not only after decan-
Hemostatic skin suture 23 (79.3%) nulation bu.t also during VA-ECMQ, even when most implants are
performed in an emergency situation in the context of extracorpo-
ECMO duration (days) 5.8 [3.2-7.6] real resuscitation (51.7% of the patients in the series). In this
context, the Manta device proved superior to other percutaneous
Survival at hospital discharge 24 (82.8%)

Categorical variables are expressed as frequency and percentages, and continuous
variables as median and interquartile range.

CICU: cardiac surgery intensive care unit; ECMO: extracorporeal membrane oxygen-
ation; IABP: intra-aortic balloon pump.

devices, such as the ProGlide,* as it requires a degree of planning
at the time of implantation that is not always possible. The use of
smaller arterial cannulas compared with other series® and cannula-
tion by personnel with extensive experience in large-bore arteriot-
omies have been key aspects to ensure good results.
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In our series, although vascular complications were relatively
higher in patients with VA-ECMO surgical removal (table 2), the
small sample size does not allow comparisons between the 2 tech-
niques. In general, these were patients who had already experi-
enced a serious vascular complication during ECMO, such as lower
limb ischemia or in whom removal was considered in the operating
room after changing to central support as a bridge to decision. In
any case, surgical removal always depends on operating room
availability and requires coordination with surgical teams, a logis-
tics that can be complex in these situations.

In conclusion, despite the limitations inherent to the observational
design of the study and its small sample size, our results support
the safety and efficacy profile of the percutaneous decannulation
of peripheral VA-ECMO with the Manta device, and its perfor-
mance is also feasible even at the bedside in the CICU, which
alleviates pressure on the cath labs.
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