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Introduction
Transcatheter aortic valve replacement (TAVR) is an estab-
lished treatment for severe aortic stenosis.1,2 Although the 
feasibility of TAVR has been proven, inherent complica-
tions are related to the procedure.3 Major vascular compli-
cation (VC) is a significant cause of death after TAVR via 
the transfemoral (TF) approach. In previous reports, major 
VC has been associated with a 2- to 3-fold increase in 
30-day mortality and a 2-fold increase in 36-month 
mortality.4-6

The current standard for large-bore vascular closure fol-
lowing TF-TAVR is the use of suture-based vascular clo-
sure devices (VCDs). Currently, these conventional 
approaches are being challenged by a new plug-based 
MANTA VCD (Teleflex, Wayne, PA, USA) consisting of a 

bioresorbable intra-arterial polymer toggle and an extravas-
cular large collagen plug. Closure of the arteriotomy is 
achieved using the toggle-collagen sandwich. A detailed 
description of MANTA VCD has been previously pub-
lished.7 Several single-arm prospective trials with MANTA 
revealed that 0% to 4.2% of major VCs occur in patients 
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Abstract
Purpose: There is no report on the reproducibility of the ultrasound-navigated MANTA deployment (US-MANTA) 
technique and little is known about predictors for US-MANTA-related vascular complication (VC). This study aimed to 
assess the incidence and predictors of access-site VC using the US-MANTA technique and report insights of MANTA-
related VC from consecutive cases following large-bore arteriotomy.
Materials and Methods: Consecutive patients who underwent transfemoral transcatheter aortic valve replacement 
with the US-MANTA technique from November 2018 to February 2020 were evaluated. MANTA-related VC was defined 
as access-site complications leading to major or minor VCs based on Valve Academic Research Consortium-2 criteria.
Results: Among 378 patients, 23 cases (6.1%) of MANTA-related VC (major VC: n=7 [1.9%], minor VC: n=16 [4.2%]) 
were identified. No significant difference was observed in the incidence of MANTA-related VC over the observational 
period (first quartile: 5.3%, second: 5.4%, third: 7.4%, and fourth: 6.3%, p�.50). In 7 patients with MANTA-related major 
VC, 4 (57.1%) of complications resulted from incomplete apposition of the toggle due to anterior wall calcification of the 
common femoral artery (CFA). Anterior calcification of the CFA determined by computed tomography was identified as 
an independent predictor of MANTA-related VCs.
Conclusions: The US-MANTA technique sustainably provides a low rate of access-site VCs following large-bore 
arteriotomy. Incomplete apposition of the toggle due to anterior calcification of the CFA may lead to ongoing vascular and 
bleeding complications.
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with favorable transfemoral access.8-10 However, retrospec-
tive studies showed higher incidences of major VCs (up to 
11.0%) in unselected patients compared with selected 
patients.11-13 Previously, we reported the efficacy of the 
ultrasound-navigated MANTA deployment (US-MANTA) 
technique; it had a significantly lower incidence of major 
VC than conventional MANTA deployment without the use 
of ultrasound navigation (1.5% vs 7.4%, p=0.030), accord-
ing to the propensity-score matching method.14 Although a 
learning curve was not observed with the use of MANTA 
VCD,13 it is not reported on the US-MANTA technique. 
There is no report on the reproducibility of the US-MANTA 
technique and insights of US-MANTA-related VC in a 
larger population. Therefore, this study aimed to assess the 
incidence and predictors of access-site VC in consecutive 
patients who underwent US-MANTA deployment follow-
ing TF-TAVR in a real-world setting and report insights of 
MANTA-related VC following large-bore arteriotomy.

Materials and Methods
Study Design and Population
In total, 387 consecutive patients who underwent TF-TAVR 
between November 2018 and February 2020 at our institution 
were retrospectively reviewed (Figure 1). All TF-TAVR pro-
cedures were planned after contrast-enhanced multi-detector 

computed tomography (MDCT) and coronary angiography 
examinations. All patients were evaluated as eligible for 
TF-TAVR by a multi-disciplinary heart team.15-17 The study 
excluded patients with the surgical cut-down approach, intra-
operative death, balloon aortic valvuloplasty with a non-large 
bore sheath, and conventional MANTA deployment without 
the use of the ultrasound-navigation method. If eligible 
patients had previous femoral vascular closure within 30 
days18 or any previous surgical cut-down, the other side femo-
ral puncture was employed. Activated clotting time was con-
trolled below 250 seconds, and systolic blood pressure was 
lowered below 120 mmHg at the end of the procedure. An 
18-Fr MANTA VCD was applied in all patients who under-
went TF-TAVR regardless of the sheath’s outer diameter. The 
MANTA device has been described in detail previously.8 
Descriptions of the US-MANTA technique and classification 
of MANTA deployment failure are summarized in Table 1 
and Figure 2, based on our previous report.14 Typical and bail-
out cases of US-MANTA deployment are shown in 
Supplementary material, Online Video 1.

Femoral Vasculature Measurement
For iliofemoral artery assessment, a 3-dimensional MDCT 
image was retrospectively reconstructed from raw DICOM 
data using 3mensio Structure Heart software (3mensio 

Figure 1. Study flow. The overall population included consecutive 387 TF-TAVR patients. We excluded 9 patients who had surgical 
cut-down approach (n=3), intraoperative death (n=2) and MANTA deployment without use of ultrasound (n=2) and balloon aortic 
valvuloplasty (BAV) without use of large-bore sheath (n=2). Three-hundred seventy-eight patients who received ultrasound-navigated 
MANTA deployment were analyzed. TF-TAVR, transfemoral transcatheter aortic replacement; VARC-2 � Valve Academic Research 
Consortium-2.


















