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Abstract: Background: Transcatheter aortic valve replacement (TAVR) is a proven treatment for severe aortic 

stenosis (AS). Transfemoral access is the most prevalent method, achieved either surgically or percutaneously. 

This study compares in-hospital outcomes and length of stay between surgical cut-down and fully 

percutaneous approaches. Methods: This retrospective, propensity-matched study analyzed medical records 

of all patients who underwent transfemoral TAVR at our center from January 2019 to December 2023. Outcomes 

were assessed based on Valve Academic Research Consortium-2 (VARC-2) consensus criteria. Results: 251 

TAVR patients (77 propensity score matching pairs) were included (55% female) with a median (IQR) age of 80 

(11) years. Surgical cut-down showed fewer vascular complications, bleeding, and transfusions. No death, 

stroke, atrial fibrillation (AF), or need for pacemaker was reported in this group. Fewer mean hospitalization 

days were observed in the total cohort over the years (p< 0.001). This reduction was more pronounced after 

2021 when the surgical approach was adopted. Mean hospitalization days were 6.40 ±6.46 for percutaneous 

and 4.34 ±1.61 for surgical groups (p< 0.001). Conclusions: Surgical cut-down for TAVR femoral access yields 

superior outcomes and shorter hospital stays compared to fully percutaneous methods. 

Keywords: transcatheter aortic valve replacement; femoral access; surgical cut-down; percutaneous; in-

hospital outcomes; hospital length of stay 

 

1. Introduction 

Transcatheter aortic valve replacement (TAVR) has emerged as a well-established therapeutic 

modality for the treatment of symptomatic severe aortic stenosis (AS) [1]. In the initial PARTNER A 

trial, the most prevalent access to aortic valve was via femoral artery and was achieved by surgical 

cut-down in over two thirds of the patients [2,3]. Advancements in TAVR techniques and its expanded 

application have underscored the necessity for a highly effective, fully percutaneous access approach, 

based on the decreasing sheath size and the option of complete hemostasis with vascular closure 

devices (VCDs). 

The difference of the two strategies, i.e. surgical cut-down of the femoral artery and 

percutaneous access, mainly lies up on the invasiveness of the first. The percutaneous approach is 

less invasive with lower procedural time, in contrast to less vascular complications and better control 

of them in the surgical approach [4]. This study aims to compare the association of the surgical cut-

down approach and fully percutaneous with in-hospital outcomes and the hospital length of stay. 

2. Materials and Methods 

This is a retrospective observational cohort study that includes data from medical records of all 

patients that underwent transfemoral TAVR in our structural heart disease expert center, from 

January 2019 to December 2023. The study has been approved by the Institutional Review Board of 

our center, in compliance with the Declaration of Helsinki.  
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2.1. Inclusion Criteria  

All patients with severe symptomatic aortic stenosis that underwent transfemoral TAVR in the 

Hybrid Operating Room at Interbalkan Medical Center were included. The decision to carry out the 

transcatheter procedure was made by the local Heart Team, according to the 2017 or 2021 ECS / 

EACTS guidelines [1,5]. From January 2019 to December 2020, every transfemoral TAVR was 

performed via fully percutaneous approach, using the Perclose Proglide 6 F Suture-Mediated Closure 

System (Abbott Vascular, Santa Clara, CA, USA) or the MANTA (Essential Medical Inc., Malvern, PA, 

USA) VCD for complete hemostasis. After January 2021, the surgical cut-down of the femoral artery 

approach was adopted, operated by the same vascular surgeon and his team. 

2.2. Percutaneous Technique 

The percutaneous technique for transfemoral TAVR in our center involves a series of 

meticulously planned steps to ensure minimal invasiveness and optimal patient outcomes. Initially, 

the patient is positioned, and local anesthesia is administered to the femoral access site. Ultrasound 

guidance is employed to precisely locate the common femoral artery. A micropuncture needle is used 

to access the artery, followed by the insertion of a guidewire. Sequential dilation of the artery is 

performed to accommodate the introducer sheath, typically ranging from 14Fr to 18Fr, depending on 

the device specifications. 

Vascular closure devices (VCDs) such as ProGlide or MANTA are pre-placed to ensure effective 

hemostasis post-procedure. The TAVR sheath is then introduced over a stiff guidewire, advanced to 

the aortic arch, and positioned for valve deployment. During the procedure, continuous 

hemodynamic monitoring and fluoroscopic guidance are utilized to ensure accurate placement of the 

valve. Upon successful valve deployment and verification of adequate function and positioning via 

angiography and echocardiography, the sheath is carefully removed. 

Hemostasis is achieved by activating the pre-placed VCDs, ensuring complete closure of the 

femoral artery puncture site. To confirm the effectiveness of the closure, elective angiography is 

performed to ensure complete hemostasis and proper functioning of the VCDs. The access site is then 

monitored for any signs of bleeding or complications. Patients are typically observed in the intensive 

care unit (ICU) post-procedure for close monitoring and early detection of any adverse events.  

2.3. Surgical Cut-Down Technique 

Surgical cut-down technique in our series has some special characteristics regarding the type of 

surgical incision, the size, the use of special retractors, and most important the long term experience 

of a vascular team performing the cut-down technique for over 20 year period for femoral artery 

access for endovascular repair of abdominal aortic aneurysm using local anesthesia. Vascular 

surgeons perform a 3-5 cm transverse incision, just above femora-inguinal line at the anatomical site 

of common femoral artery bifurcation. A Gelpi retractor is used to open the surgical field and 

common femoral artery is prepared and controlled using proximal and distal vascular loops. 

Following direct arterial puncture a 6Fr (11cm) sheath is introduced and angiographic wire is then 

advanced to the aortic arch. Using a pig-tail catheter a stiff wire is exchanged and the final aortic valve 

introducing sheath is advanced into the abdominal aorta. After the sheath is sutured on patient, 

interventional cardiology team proceed with the TAVR procedure. Following completion of TAVR 

procedure, vascular surgery team then retrieve the introducing sheath, check proximal and distal 

arterial flow and proceed with arterial suture and closure of surgical trauma. Additional procedures 

regarding arterial access whether that involve iliac arteries’ stenosis or other arterial pathology need 

to be addressed, are performed during or before completion of the TAVR procedure. Those may 

involve angioplasty of the iliac arteries or even of the abdominal aortic bifurcation. Distal arterial 

flow is checked with doppler ultrasound before patient is transferred to intensive care unit (ICU). 

2.4. In-Hospital Outcomes 

In-hospital outcomes were reported according to the Valve Academic Research Consortium-2 

(VARC-2) consensus [6]. The main outcomes were in-hospital mortality, myocardial infarction (MI), 
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stroke, bleeding events with needed transfusion blood units, acute kidney injury (AKI), vascular 

complications, atrial fibrillation (AF), pacemaker implantation, and paravalvular leak (PVL).   

2.5. Statistical Analysis 

Continuous variables following normal distribution were presented as mean and standard 

deviation (SD), while variables that were not distributed normally were presented as median and 

interquartile range (IQR). Normality of distribution was assessed by comparing mean and median 

values, graphical representation of the distribution of the variables and by using the Kolmogorov–

Smirnov test. Qualitative variables were summarized using absolute and relative frequencies [n/N 

(%)]. Propensity score matching was performed to reduce the risk of bias in the approach selection 

and potential confounders. A propensity score was estimated by fitting a logistic-regression model 

adjusted for age, sex, New York Heart Association (NYHA) functional class (III versus IV), heart 

failure (HF), type of valve, sheath size, mean aortic gradient (mean PG), and left ventricular ejection 

fraction (LVEF %). Nearest-neighbor matching without replacement was utilized to establish one-to-

one pair matching between the two groups. Covariate balances were assessed by comparing 

standardized mean differences (SMD) before and after matching. A SMD <0.1 was deemed indicative 

of a minimal imbalance between the two groups Statistical comparisons of continuous variables that 

exhibited normal distribution were performed using the student t-test, while the Wilcoxon rank-sum 

test was employed for variables that did not follow a normal distribution. Categorical variables were 

compared with the χ2 test or the Fisher exact test if cell counts were small (≤5). The Kruskal-Wallis 

test was used for comparison of continuous variables between more than two independent samples. 

For the observation of the hospital length of stay comparison between the two groups, the cohort was 

divided into one-year intervals, with 2019 to 2020 representing the percutaneous group and 2021 to 

2023 the surgical group. All statistical analyses were performed on RStudio version 2023.03.0+386. 

3. Results 

3.1. Baseline Characteristics 

In total 251 patients that underwent transfemoral TAVR were included (55% female) with 

median (IQR) age of 80 (11) years. The propensity-matching algorithm resulted in a match for 154 of 

the 251 patients. A comprehensive overview of the baseline characteristics of the patients according 

to the femoral access strategy is presented in Table 1. Patients in the percutaneous group had higher 

Euroscore II and right ventricular systolic pressure (RVSP) with lower LVEF. No difference was 

reported in NYHA class and aortic valve area (AVA) or hemodynamics, i.e. mean and maximum 

aortic pressure gradient. In the matched cohort, no statistically significant difference in the baseline 

characteristics was reported between the two groups. 

Table 1. Patients’ baseline characteristics. 

Unmatched Cohort  
Matched 

Cohort 
  

Characteristic 
Overall,  

N = 251
1
 

Percutan

eous, 

 N = 84 

Surgical Cut 

- Down, 

 N = 167 

p-

value
2
 

Overall,  

N = 154
1
 

Percutaneou

s,  

N = 77 

Surgical Cut 

- Down,  

N = 77 

p-

value
2
 

Age, years 80 (11) 81 (10) 79 (10) 0.12 81 (9) 81 (7) 80 (10) 0.8 

Female sex 
137 / 251 

(55) 

43 / 84 

(51) 
94 / 167 (56) 0.4 82 / 154 (53) 42 / 77 (55) 40 / 77 (52) 0.7 

Euroscore II, 

%   
6.4 (3.7) 7.8 (4) 6.0 (3.2) <0.001 6.7 (4) 7.1 (3.8) 6.8 (3) 0.1 

NYHA IV  
164 / 251 

(65) 

60 / 84 

(71) 
104 / 167 (62) 0.2 

103 / 154 

(67) 
54 / 77 (70) 49 / 77 (64) 0.4 
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HF  
207 / 251 

(82) 

72 / 84 

(86) 
135 / 167 (81) 0.3 

130 / 154 

(84) 
66 / 77 (86) 64 / 77 (83) 0.7 

CAD  
147 / 251 

(59) 

30 / 84 

(36) 
117 / 167 (70) <0.001 60 / 154 (39) 29 / 77 (38)  31 / 77 (40) 0.2 

Valve,       <0.001       0.1 

    

ACCURATE 

NEO 

163 / 251 

(65) 

38 / 84 

(45) 
125 / 167 (77)   87 / 154 (56) 36 / 77 (47) 51 / 77 (66)   

    MYVAL 
41 / 251 

(16) 

20 / 84 

(12) 
21 / 167 (19)   28 / 154 (18) 11 / 77 (14) 17 / 77 (22)   

    PORTICO 
47 / 251 

(19) 

26 / 84 

(31) 
21 / 167 (12)   39 / 154 (25) 30 / 77 (39) 9 / 77 (12)   

Size, mm  
25.00 

(4.13) 
25.00 (2) 25.00 (4.77) 0.3 

25.00 (24.00, 

27.00) 

25.00 (25.00, 

27.00) 

25.00 (23.00, 

27.50) 
0.3 

Echocardiograp

hy 
        

AVA, cm
2
  

0.60 

(0.10) 

0.60 

(0.10) 
0.60 (0.20) 0.3 

0.60 (0.60, 

0.70) 

0.60 (0.60, 

0.70) 

0.70 (0.60, 

0.80) 
0.2 

mean PG, 

mmHg  
47 (11) 47 (12) 47 (11) 0.5 47 (9) 47 (12) 47 (11) 0.4 

max PG, 

mmHg  
83 (17) 85 (20) 82 (15) 0.4 82 (13) 85 (18) 81 (11) 0.2 

RVSP, mmHg  50 (13) 50 (11) 45 (10) <0.001 50 (10) 51 (10) 49 (10) 0.4 

LVEF, %  45 (5) 40 (15) 45 (5) 0.005 45 (9) 40 (10) 45 (5) 0.2 
1
 Median (IQR); n / N (%). 

2
 Kruskal-Wallis rank sum test; Pearson's Chi-squared test; Fisher's exact 

test. Abbreviations: NYHA: New York Heart Association, HF: Heart Failure, CAD: Coronary Artery 

Disease, AVA: Aortic Valve Area, mean PG: mean aortic pressure gradient, max PG: maximum aortic 

pressure gradient, RVSP: Right Ventricular Systolic Pressure, EF: left ventricular Ejection Fraction. 

3.2. In-Hospital Outcomes 

In the total cohort, 11 (4.5%) patients were deceased, 37 (15%) had a bleeding event, 3 (1.2%) 

stroke, 5 (2%) vascular complications, 15 (6%) AF, 17 (7%) were implanted a pacemaker and no MIs 

were reported.  

Table 2 presents the in-hospital outcomes in the matched cohort. Surgical cut-down technique 

for the femoral access led to significantly less vascular complications, less bleeding cases with no 

major or life threatening incidents, and less blood units needed for transfusion. No death was 

reported in the surgical group in contrast to 7 (9.1%) in the percutaneous group (p: 0.014). No stroke, 

AF or need for pacemaker was observed in the surgical group, in contrast to 3 (3.9%), 15 (19%) and 

15 (19%) in the percutaneous group, respectively (p: 0.02, p< 0.001, p< 0.001). No difference was 

reported in AKI (p> 0.9) or PVL incidence after TAVR (p: 0.1).  

Table 2. In-hospital outcomes in the matched cohort. 

Characteristic 
Overall, 

N = 154
1
 

Percutaneous, 

N = 77 

Surgical cut-down, 

N = 77 p-value
2
 

Death 7 / 154 (4.5) 7 / 77 (9.1) 0 / 77 (0) <0.001 

MI 0 / 154 (0) 0 / 77 (0) 0 / 77 (0) >0.9 

Stroke 3 / 154 (2.0) 3 / 77 (3.9) 0 / 77 (0) 0.02 

Bleeding,    <0.001 
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Minor 23 / 154 (15) 22 / 77 (29) 1 / 77 (1.4)  

Major 5 / 154 (3.3) 5 / 77 (6.5) 0 / 77 (0)  

Life-Threatening 5 / 154 (3.3) 5 / 77 (6.5) 0 / 77 (0)  

Transfusion, Blood units    <0.001 

1 46 / 154 (30) 32 / 77 (39) 14 / 77 (18)  

2 26 / 154 (17) 21 / 77 (25) 5 / 77 (6)  

3 13 / 154 (8) 7 / 77 (8.4) 5 / 77 (6)  

4 3 / 100 (2) 3 / 77 (3.6) 0 / 77 (0)  

AKI, stages    >0.9 

I 26 / 85 (31) 23 / 77 (30) 3 / 8 (38)  

II 5 / 85 (5.9) 5 / 77 (6.5) 0 / 8 (0)  

III 6 / 85 (7.1) 6 / 77 (7.8) 0 / 8 (0)  

IIIb 1 / 85 (1.2) 1 / 77 (1.3) 0 / 8 (0)  

Vascular complications    <0.001 

Minor 3 / 154 (2) 2 / 77 (3) 1 / 77 (1)  

Major 5 / 154 (3) 5 / 77 (6) 0 / 77 (0)  

Arrythmias     

AF 15 / 154 (9) 15 / 77 (19) 0 / 77 (0) <0.001 

Pacemaker 15 / 154 (9.8) 15 / 77 (19) 0 / 77 (0) <0.001 

PVL    0.1 

Trace 56 / 154 (36) 27 / 77 (35) 29 / 77 (38)  

Mild 84 / 154 (55) 46 / 77 (60) 38 / 77 (49)  

Moderate 13 / 154 (8) 3 / 77 (3.9) 10 / 77 (13)  

Severe 1 / 85 (1.2) 1 / 77 (1.3) 0 / 77 (0)  

1
 n / N (%); 2 Pearson's Chi-squared test; Fisher's exact test. Abbreviations: MI: Myocardial infarction, 

AKI: Acute kidney injury, AF: Atrial fibrillation, PVL: Paravalvular leak. 

3.3. Hospital Length of Stay 

Figure 1 presents the temporal variance of hospital length of stay of all transfemoral TAVR 

patients from 2019 to 2023. From 2021 and after, every femoral artery access was achieved by surgical 

cut-down. A reduction in mean days of hospitalization is reported in the total cohort over the years 

(p< 0.001), more prevalent after 2021, when the surgical approach was adopted by our center, with 

mean ±SD days of hospitalization 6.40 ±6.46 versus 4.34 ±1.61, in the percutaneous and surgical group 

respectively (p< 0.001).   
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Figure 1. Temporal variance of hospital length of stay in the total cohort. Abbreviations: TAVR: 

Transcatheter aortic valve replacement. 

4. Discussion 

This retrospective study underlines the superiority of the surgical cut-down access to femoral 

artery in TAVR versus fully percutaneous approach in terms of in-hospital outcomes. Furthermore, 

it verifies the increasing procedure experience over the years, as it is reflected in the temporal 

reduction in hospital length of stay, in conjunction with the confirmation of the dominance of the 

surgical approach in this field, too.  

The intricate interplay between vascular complications and bleeding risks significantly shapes 

the clinical landscape of TAVR, with major impact on outcomes [7,8]. So far, the two large published 

meta-analyses found similar rates of vascular complications and bleeding risks between the surgical 

and percutaneous group, with a possible superiority of the surgical group in minor vascular 

complications, while for the hospital stay duration the results were conflicting [4,9]. Our results 

suggest that surgical approach outweighs percutaneous in almost the whole spectrum of in-hospital 

outcomes.  

We documented a total in-hospital mortality rate of only 4.5%, the lowest reported, with no in-

hospital deaths occurring in the surgical group since our center adopted this method in 2021. 

Additionally, the incidence of vascular complications, bleeding events, and stroke was remarkably 

low, with no occurrences of myocardial infarctions. This improvement in TAVR procedures at our 

center is further reflected in the substantial temporal reduction in hospital length of stay, particularly 

post-2021. The large discrepancy of our results comparing to those of previous published studies, 

could be attributed to the surgical team’s extensive experience and the different surgical technique 

adopted for the femoral access, highlighting the necessity for every structural heart disease center to 

incorporate a skillful and experienced vascular surgeon team.  

A key limitation of our study is the relatively small sample size. Furthermore, the single-center 

design may restrict the generalizability of our findings to a broader population. However, it's 

noteworthy that our center serves as one of the largest centers for structural heart disease patients in 

northern Greece, which mitigates potential selection bias. Moreover, while the retrospective nature 

of the study may introduce biases related to data collection and patient selection, the use of 

propensity score matching helped achieve a sufficient balance of baseline characteristics. 
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5. Conclusions 

In summary, our study underscores the clear advantages of utilizing a surgical cut-down 

approach to femoral artery access in TAVR procedures over fully percutaneous methods. 

Furthermore, it reflects a notable progression in procedural expertise over time, evident in the 

reduction of hospital length of stay, which, also, confirms the superiority of the surgical approach. 

Looking ahead, our study reinforces the need for continued research and refinement in TAVR 

techniques to optimize patient outcomes and procedural efficiency. 
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