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A B S T R A C T

B A C K G R O U N D

Vascular complications (VC) after transfemoral transcatheter aortic valve implantation 

(TAVI) have always been reported to occur frequently. Studies addressing VC have been 

conducted with older generation prostheses. We aimed to evaluate incidence, predictors 

and impact of VC after transfemoral TAVI with the balloon-expandable SAPIEN 3.

M E T H O D S

We report a single center retrospective analysis of 400 consecutive patients of a 

prospectively acquired cohort. All patients underwent transfemoral TAVI with SAPIEN 3 

between January 2014 and December 2016. VC was defined according to the VARC-2. 

R E S U LT S

83 patients had VC (20.8%); 5.8% major- and 15.0% minor. Sheath to iliofemoral artery 

ratio (SIFAR) was the only predictor for major VC (adjusted OR 6.20, 95% CI:1.21-31.87; 

p=0.029. The area under the ROC-curve for SIFAR was 0.63 (poor accuracy). V30-day 

mortality rates were 17.4%, 1.7% and 0.6% for major-, minor- and no VC respectively (log-

rank p=<0.001). After adjustment, only major VC was associated with 30-day mortality 

(adjusted HR 48.31, 95% CI: 7.80-299.24). Mortality from 30-days until 1-year did not 

differ between patients with and without VC (log-rank p=0.61).

C O N C L U S I O N

Vascular complications remain an issue of transfemoral TAVI with the SAPIEN 3 

and their prediction continues to be difficult. Albeit the low incidence, major vascular 

complications were associated with higher 30-day mortality. However, after these first 

30-days they were not of influence on survival anymore. 
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I N T R O D U C T I O N

Transcatheter Aortic valve Implantation (TAVI) is a well-established treatment for 

patients with severe aortic valve stenosis (1-5). The default TAVI approach is the 

transfemoral access. Vascular complications (VC) after transfemoral TAVI have always 

been reported to occur frequently. Depending on definitions used, incidence varied from 

6% to 28% for minor VC and 4% to 23% for major VC (6-10). It has been described that 

especially patients with major VC have an increased mortality risk (6,9,11,12). Studies 

addressing the incidence, predictors and implications of VC have been conducted with 

older generation prostheses including the balloon-expandable SAPIEN and SAPIEN 

XT (Edwards Lifesciences, Irvine, California, USA). Technical refinements to these 

prostheses have been made and resulted in the third generation balloon-expandable 

SAPIEN 3 (Edwards Lifesciences, Irvine, California, USA). The delivery system used for 

SAPIEN 3 implantation is an eSheath Expandable introducer system, allowing a short 

and transient sheath expansion during the passage of the prosthesis through the vessel. 

The delivery system is smaller (14-French to 16-French) compared to older generation 

devices and this potentially lowers VC rates (13). Moreover, indications for TAVI shifted 

towards patients at lower surgical risk and institutional as well as operator experience 

increased (5,14,15). All these developments may have changed the incidence and 

outcome of VC over the years. The aim of our study was to evaluate the current 

incidence, predictors and impact of VC after transfemoral TAVI with the third generation, 

balloon-expandable SAPIEN 3 prosthesis in a consecutive real-world population.

M E T H O D S

PAT I E N T  P O P U L AT I O N

For this analysis we used data of a prospectively acquired population that comprised 

400 consecutive patients who underwent transfemoral TAVI with SAPIEN 3 prostheses 

between January 30th 2014 and December 21st 2016 in the Academic Medical Center 

Amsterdam (AMC), the Netherlands. The Institutional Ethics Committee approved this 

research with a waiver for the retrospective analysis of data.

 

P R O C E D U R E

In the study center, TAVI procedures were performed since 2009 on a regular base. 

The operator team for transfemoral TAVI consisted of six experienced operators. Prior 

to the procedure the decision to perform TAVI was made by a multidisciplinary team 

consisting of a cardiologist, cardiac surgeon, radiologist and, (since January 2016) 

a geriatrician. Only if small iliofemoral vessel diameters or vascular abnormalities 

Chapter 5: Vascular complications after TAVI
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precluded a transfemoral approach, patients underwent TAVI via transthoracic access. 

Sizing of the prosthesis was based on measurements derived from a Computed 

Tomography Angiography (CTA), prior to TAVI. According to hospital protocol, oral 

anticoagulants were stopped pre-procedurally and antiplatelet drugs were continued. 

The SAPIEN 3 prosthesis consists of bovine pericardial leaflets mounted on a cobalt 

chromium frame and was available in three sizes. During our study the 23, 26, and 

29 mm prostheses were implanted via the transfemoral access. The SAPIEN 3 was 

delivered using an eSheath expandable introducer system compatible with a 14-French 

sheath for 23 and 26 mm or 16-French for 29 mm prostheses (Commander delivery 

catheter, Edwards Lifesciences, Irvine, California, USA). Default was a true percutaneous 

approach with access site closure using a single Prostar or double Proglide (Abbott 

Vascular, Santa Clara, California, USA). Angiographic visualization was used for 

puncture of the common femoral artery. Heparin was administered before sheath-

insertion. Anticoagulation was measured by activated clotting time with, if necessary, 

repetitive administration of heparin to achieve a clotting time of 250-300 seconds.

O U T C O M E

To analyze the incidence, predictors and impact of vascular complications we divided 

the cohort in patients with and without VC. VC was defined according to the updated 

standardized endpoint definitions for TAVI according to the Valve Academic Research 

Consortium (VARC-2 criteria) (16). We divided VC in major and minor. Major VC were 

subdivided in 1) non-access related: aortic dissection, annulus rupture, left ventricle 

perforation 2) access related: hematoma/bleeding, pseudo aneurysm, closure device 

failure and dissection directly resulting in death, life-threatening or major bleeding, 

ischemia, neurological impairment or distal embolization requiring surgery or resulting in 

irreversible damage (16). Minor VC were all access related: hematoma/bleeding, pseudo 

aneurysm, closure device failure and dissection or embolization not meeting the criteria 

for major VC (16). Management of the complications was at operator’s discretion. 

Baseline characteristics were documented and included relevant medical history and 

risk scores. Procedural characteristics including prosthesis size and closure device types 

were noted. CTA-scan reports were reviewed for calcification and tortuosity and scored 

as none/mild/moderate/severe. Iliac and femoral artery diameters were measured. The 

sheath to iliofemoral artery ratio (SIFAR) was obtained by dividing the sheath size by the 

minimum iliofemoral diameter on the access side as determined on CTA. Subsequently 

all preprocedural data was used to analyze predictors for major vascular complications. 

Additional outcome was scored according to the VARC-2 and included bleeding, stroke, 

new pacemaker implantations and device success (composite endpoint consisting of 
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absence of 30-day mortality, correct positioning of a single prosthesis and prosthesis 

performance) (16). At follow-up at the outpatient clinic, the symptomatic relief (New 

York Heart Association (NYHA)-class) was documented as well as the occurrence new 

lower-extremity complaints. Patient survival at 30-days and 1-year was used to analyze 

if VC was an independent predictor of mortality. Survival was calculated as from the 

day of TAVI. Mortality data was obtained via the centralized Dutch national municipal 

population register in January 2017 ensuring complete survival follow-up of all patients. 

S T AT I S T I C A L  A N A LY S I S 

For the statistical analysis of baseline-, procedural characteristics and general outcome 

we compared patients with (minor and major) VC to patients without such complication. 

To overcome the small sample of patients with major VC, we combined the cohort of 

major and minor VC for these general analyses. Categorical variables were presented 

as numbers with percentages and compared using the Fisher exact test. Normal 

distribution of continuous data was verified and data was presented accordingly as 

means with standard deviations (SD) or medians with interquartile ranges (IQR) and 

compared using the student t- or Mann-Whitney U test where appropriate. To identify 

predictors for major VC, we performed univariate logistic regression analyses with 

covariates based on a clinical perspective and previous research. The results were Odds 

Ratios (OR) with accompanying p-values. For multivariate regression analysis we used 

all covariates with a manual backward elimination remaining those with a p-value <0.20. 

Multiple imputations were used to address missing data of characteristics accounted 

for in the logistic regression. Data on SIFAR, calcification and tortuosity was missing 

in 2.3%, 1.5% and 1.5% of the patients respectively. We assumed data was missing at 

random. By using multiple imputations with the fully conditional specification approach, 

5 datasets were created based on a model incorporating clinical characteristics. Pooled 

results of these datasets were used. To analyze the SIFAR threshold that best predicted 

major VC, the intersection of sensitivity and specificity curves was determined with 

its accompanying positive and negative predictive values and area under the receiver-

operator characteristics (ROC)-curve. Survival distributions were plotted and compared 

between patients with major, minor and no VC using cumulative incidence according 

to Kaplan Meier. Incidence rates were compared using the log rank test. In addition, 

we performed a landmark analysis to divide the follow-up time into periods of interest; 

patients whose survival was shorter than the landmark point were excluded from the 

subsequent analysis (17). Based on the survival curves and clinical perspective we 

set the landmark point at 30-days. To analyze if VC was an (independent) predictor of 

all-cause mortality at 30-days and 1-year, univariate and multivariate Cox proportional 
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hazard models were used to calculate Hazard Ratios (HR) at the landmark point 

of 30-days and at 1 year (HR from 30-days to 1 year). If necessary, VC would be 

forced into the multivariate models. A p-value <0.050 was considered statistically 

significant. Analyses were performed on SPSS version 23.0 (IBM corporation, 

Chicago, IL, USA) and the survival package in R-statistical software version 3.3.1 (18).

R E S U LT S

Among the 400 patients who underwent transfemoral TAVI with SAPIEN 3 prostheses, 

83 had a VC (20.8%) of whom 23 patients had a major- and 60 patients a minor VC (5.8% 

and 15.0% respectively). Complication types are displayed in Figure 1; most major VC 

were access related as a consequence of closure device failure. For minor VC, the most 

frequent complication type was access site related hematoma or bleeding (Figure 1).

Baseline characteristics of all patients stratified by the occurrence of VC are 

described in Table 1. Patients without VC more often used antiplatelet drugs (49.8% 

versus 38.6% p=0.043) but there were no other significant differences between 

patients with and without VC. CTA and procedural characteristics are presented 

in Table 2. All but one patient, who was intubated at time of the procedure due to 

severe orthopnea, underwent TAVI under local anesthesia. The procedure was 

performed most frequently with a 26-mm bioprosthesis (50.5%) with no differences 

between patients with and without VC (Table 2). Only one patient underwent 

surgical cutdown (0.3%) due to extensive symptomatic peripheral artery disease, 

in all others the procedure was performed with a closure device. Preprocedural CTA 

characteristics did not differ significantly between patient with and without VC (Table 2).

The association of patient characteristics with major VC is described in Table 3. Both in 

univariate- and multivariate logistic regression SIFAR was the only predictor for major VC; 

adjusted OR 6.20 (95% CI: 1.21-31.87) p=0.029. To analyze the SIFAR that best predicted 

major VC, sensitivity and specificity curves were composed. The identified intersection 

point of the two curves was on a threshold SIFAR of 1.13 (Figure 2). The accompanying 

sensitivity for this threshold was 56.6% with a specificity of 62.8%, a positive predictive 

value of 8.5% and negative predictive value of 96.0%. The area under the ROC-curve 

for SIFAR was 0.63, indicating poor accuracy for predicting major complications. 

Major VC was managed more often actively as compared to minor VC (active 

management in 73.9% versus 26.7%; p=<0.001). In 18.1% the VC were managed 
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with endovascular stenting, in 10.8% with surgery, in 8.4% with thrombin injection 

and in 2.4% of the patients with pericardiocentesis for non-access VC (Figure 3).

The occurrence of VC was associated with significant higher rates of life-threatening/

major- and minor bleeding as compared to rates for patients without VC (27.7% and 

55.4% versus 4.4% and 0.6% respectively; p=<0.001) (Table 4). Stroke, pacemaker 

complications and device success did not differ significantly (Table 4). At follow-

up, a symptomatic relief of at least 1-NYHA class point was described by 85.9% of 

the patients with VC and 87.9% of the patients without such complication (p=0.67).

Complaints of the lower extremity were seen both in patients with and without 

VC: 8.9% of the patients with VC and 3.7% of the patients without VC (p=0.15). 

Described complaints were mainly claudication or a painful or tingling sensation. All 

patients with VC who described complaints had a conservative treatment of their VC. 

The 30-day mortality rate was 17.4% for patients with major VC, 1.7% for patients 

with minor- and 0.6% for patients without VC (log-rank p=<0.001; Figure 4). After 

adjustment for patient characteristics, the occurrence of major VC was associated with 

an increased 30-day mortality risk; adjusted HR 48.31 (95% CI: 7.80-299.24) p=<0.001 

(Table 5). Minor VC was not significantly associated with 30-day mortality (Table 5).  

After the landmark point at 30-days, no significant difference in mortality at 1-year was 

found between patients with and without VC (log-rank p=0.61; inset Figure 4, Table 5). 
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Table 1. Baseline characteristics according to the occurrence of vascular complications

Characteristics Vascular complication p-value

No
(n=317)

Yes Minor
(n=60)

Yes Major
(n=23)

Age—year 82 (78-85) 81 (76-85) 84 (79-87) 0.92
Female sex 170 (53.6%) 32 (53.3%) 15 (65.2%) 0.71
Body mass index—kg/m2 26.7 (23.8-30.0) 27.4 (24.6-31.5) 27.4 (23.9-30.3) 0.17
NYHA class III or IV 224 (70.7%) 46 (76.7%) 21 (91.3%) 0.073
STS-PROM–score 4.278 (2.878-6.161) 4.095 (2.747-5.695) 5.256 (2.853-6.777) 0.89
Porcelain Aorta 8 (2.5%) 3 (5.0%) - 0.70
Hostile Chest 25 (7.9%) 3 (5.0%) 2 (8.7%) 0.82
Medical history
 Hypertension 262 (82.6%) 48 (80.0%) 17 (73.9%) 0.42
 Coronary artery surgery 38 (12.0%) 4 (6.7%) - 0.069
 PCI 76 (24.0%) 16 (26.7%) 3 (13.0%) 0.89
 Peripheral artery disease 60 (18.9%) 12 (20.0%) 3 (13.0%) 1.00
 Stroke 38 (12.0%) 7 (11.7%) 3 (13.0%) 1.00
 Pacemaker 29 (9.1%) 5 (8.3%) 4 (17.4%) 0.67
 Diabetes any 89 (28.1%) 27 (45.0%) 3 (13.0%) 0.18
 Diabetes with insulin 32 (10.1%) 12 (20.0%) 2 (8.7%) 0.12
 eGFR <60ml/min 128 (40.4%) 20 (33.3%) 7 (30.4%) 0.21
Smoking ≤10 years 32/316 (10.1%) 9/59 (15.3%) 4/23 (17.4%) 0.18
Antiplatelet drug use * 258 (49.8%) 24 (40.0%) 8 (34.8%) 0.043
Baseline blood serum values
 Hemoglobin—mmol/L 7.7 (7.1-8.4) 7.8 (7.1-8.5) 7.9 (7.1-8.5) 0.72
 Leukocytes—109/L 7.2 (5.9-8.6) 7.5 (6.4-8.5) 7.4 (6.4-9.8) 0.17
 Thrombocytes—109/L 219 (181-270) 221 (178-267) 220 (188-260) 0.99
 Creatinine—µmol/L 89 (74-112) 86 (71-107) 87 (75-93) 0.31
 Albumin—g/L‡ 42 (40-43) 42 (40-44) 40 (39-44) 0.83

P-values are for comparison of groups with and without vascular complications. If categorical data was missing 
denominators are notated. * Pre-procedural antiplatelet drug use  ‡ Albumin data was missing in 9 patients (8 
with no vascular complication, 1 with minor complication). 
NYHA = New York Heart Association; STS-PROM = Society of Thoracic Surgery predicted risk of mortality; PCI = 
percutaneous coronary intervention; eGFR = estimated glomerular filtration rate,using the MDRD-formula
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Table 2. Procedural and computed tomography angiography characteristics according to the occurrence 
of vascular complications 

Characteristics Vascular complication p-value

No
(n=317)

Yes Minor
(n=60)

Yes Major
(n=23)

Urgent procedure 60 (18.9%) 7 (11.7%) 2 (8.7%) 0.10
Local anesthesia 316 (99.7%) 60 (100%) 23 (100%) 1.00
Valve size 0.37
23 mm (14-F sheath) 111 (35.0%) 17 (28.3%) 7 (30.4%) -
26 mm (14-F sheath) 157 (49.5%) 33 (55.0%) 12 (52.2%) -
29 mm (16-F sheath) 49 (15.5%) 10 (16.7%) 4 (17.4%) -
Access right side 300 (94.6%) 54 (90.0%) 22 (95.7%) 0.30
Closure valve side 0.64

Prostar 198 (62.5%) 37 (61.7%) 18 (78.3%) -
Double proglide 118 (37.2%) 23 (38.3%) 5 (21.7%) -

Surgical cutdown 1 (0.3%) - - -
Closure device non-valve side 0.83

Single proglide 289 (91.2%) 54 (90.0%) 23 (100%) -
Angioseal 28 (8.8%) 6 (10.0%) - -

Iliofemoral diameter –mm* 7.8 (±1.9) 7.7 (±1.8) 7.0 (±1.9) 0.24
SIFAR –ratio* 1.08 (±0.22) 1.11 (±0.26) 1.22 (±0.31) 0.095
Moderate/severe calcification 67/311 (21.5%) 12/60 (20.0%) 9/23 (39.1%) 0.46
Moderate/severe tortuosity 48/311 (15.4%) 4/60 (6.7%) 4/23 (17.4%) 0.22
Calcification and tortuosity 24/311 (7.7%) 1/60 (1.7%) 2/23 (8.7%) 0.23

P-values are for comparison of groups with and without vascular complications. If categorical data was missing 
denominators are notated. *Minimal diameter of the iliofemoral artery at the valve side was missing in 9 patients. 
SIFAR = sheath to iliofemoral artery ratio

Table 3. Patient related predictors for major vascular complications after TAVI

Predictor Univariate model Multivariate model 

Unadjusted OR
(95% CI) p-value Adjusted OR

(95% CI) p-value

Age 1.07 (0.99-1.15) 0.10 1.07 (0.98-1.15) 0.12
Female sex 1.62 (0.67-3.92) 0.28
Body mass index 1.02 (0.94-1.10) 0.71
STS-PROM 1.03 (0.93-1.15) 0.59
Peripheral artery disease 0.64 (0.18-2.20) 0.47
Diabetes with insulin 0.72 (0.16-3.18) 0.67
eGFR <60ml/min 0.68 (0.27-1.69) 0.41
Smoking ≤10 years 1.72 (0.56-5.29) 0.35
Antiplatelet drug use 0.57 (0.24-1.38) 0.21
SIFAR 7.51 (1.61-34.95) 0.010 6.20 (1.21-31.87) 0.029
Moderate/severe calcification 2.35 (0.98-5.65) 0.056 1.57 (0.61-4.03) 0.35
Moderate/severe tortuosity 1.27 (0.42-3.89) 0.68
Calcification and tortuosity 1.34 (0.30-6.05) 0.70

For the multivariate model all covariates were used with a backward-step elimination of covariates with 
p-values≥0.20. STS-PROM = Society of Thoracic Surgery –predicted risk of mortality score; eGFR = estimated 
glomerulation filtration rate; SIFAR = sheath to iliofemoral artery ratio. 

Chapter 5: Vascular complications after TAVI
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Table 4. Procedural outcome according to the occurrence of vascular complications 

Characteristics Vascular complication p-value

No
(n=317)

Yes Minor
(n=60)

Yes Major
(n=23)

Life threatening/major bleeding 14 (4.4%)* 2 (3.3%)* 21 (91.3%) <0.001
Minor bleeding 2 (0.6%)* 46 (76.7%) - <0.001
Stroke 6 (1.9%) 1 (1.7%) 1 (4.3%) 0.67
New Pacemaker implantation 25 (7.9%) 5 (8.3%) 1 (4.3%) 1.00
Device Success† 292/311 (93.9%) 57/59 (96.6%) 19/23 (82.6%) 0.62
NYHA decreased ≥1 point‡ 189/215 (87.9%) 43/47 (91.5%) 12/17 (70.6%) 0.67
Complaints lower extremity 7/188 (3.7%) 5/43 (11.6%) -/13 0.15

P-values are for comparison of groups with and without vascular complications. For missing categorigal data 
denominators are notated. *Bleeding not related to a vascular complication; †Device success (according to 
VARC-2) was missing in 7 patients due to missing echocardiography data. ‡NYHA denotes New York Heart 
Association,class measured at 30-60 days after the procedure

Table 5. (Un)Adjusted Hazard Ratios for All-Cause Mortality at 30-days after TAVI 

30-day mortality

Univariate model Multivariate model* 
Unadjusted HR

(95% CI)
p-value Adjusted HR

(95% CI)
p-value

Vascular complication
 Minor complication 2.63 (0.24-29.03) 0.43 3.19 (0.28-35.77) 0.35
 Major complication 29.94 (5.48-163.53) <0.001 48.31 (7.80-299.24) <0.001

>30 days-1-year mortality

Univariate model Multivariate model* 
Unadjusted HR

(95% CI)
p-value Adjusted HR

(95% CI)
p-value

Vascular complication
 Minor complication 1.51 (0.66-3.50) 0.33 1.92 (0.82-4.47) 0.13
 Major complication 1.29 (0.31-5.44) 0.73 2.21 (0.50-9.72) 0.29

*Using a backward-step elimination of p-values≥0.20. Vascular complications were forced into the model if 
p>0.20. Adjustment was for age, gender, body mass index, New York Heart Association class III of IV, Society of 
Thoracic Surgery –predicted risk of mortality score, peripheral artery disease, diabetes with insulin and estimated 
glomerular filtration rate <60 ml/min
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Figure 2. Prediction of major vascular complications by the sheath to iliofemoral artery ratio (SIFAR) 
Sensitivity and specificity curves for prediction of major vascular complication by SIFAR. The threshold 
of 1.13 (marked with grey dotted line) indicates the cutoff point for the sensitivity and specificity curves. 

Figure 1. Distribution types of vascular complications 
The rates of all vascular complications divided in access and non-access related vascular complications 
and major and minor vascular complications according to the VARC-2 definitions.
There were no non-access related minor vascular complications. Hematoma/bleeding included access 
site related hematoma, retroperitoneal hematoma and access site bleeding not caused by rupture or 
pseudo aneurysm/dissection or closure device failure. 

Chapter 5: Vascular complicaations after TAVI
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Figure 3. Management of vascular complications 
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Figure 4. Time to event curve- death from any cause since TAVI 
Numbers are the cumulative incidence estimates at the landmark point at 30-days and 1-year. The inset 
shows the analysis with a landmark approach.

Chapter 5: Vascular complications after TAVI
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D I S C U S S I O N

This study provides insights in vascular complications after transfemoral TAVI with the 

SAPIEN 3 prosthesis in a real-world cohort. We demonstrate that VC occurs frequently, 

also with this new-generation balloon-expandable prosthesis. Most VC described in our 

cohort was minor, and only major VC was associated with increased 30-day mortality. 

Importantly, after the first 30 days, all vascular complications were not of influence on 

survival anymore. 

In agreement with other studies, the only parameter of predictive value is the vascular 

diameter of the access site in relation to the sheath size (6,11). But although the 

association with major VC seemed relatively strong, we could not find a reliable 

cut-off point for this sheath to diameter ratio. Hence, selection of patients based 

on predictors for VC remains difficult. It is notable that the area under the curve we 

described for SIFAR is much lower compared to studies describing such ratio with 

older devices, (0.63 in our study versus 0.73 and 0.87 in the others) indicating a poorer 

accuracy of the sheath to access diameter ratio in our study (11,19). This discrepancy 

might be a consequence of the use of the eSheath expandable introducer system 

for the passage of the SAPIEN 3. Perhaps the flexibility of this new system makes 

the ratio of less predictive value compared to use of the ratio with a stiffer sheath.

Previously, several other studies described a high incidence of VC after transfemoral 

TAVI with a powerful association of major VC with mortality (6,9,11,12). We used 

landmark analysis to separately analyze the effect of vascular complications on different 

time windows of mortality. This division confirms the logical reasoning that major 

vascular complications are only of influence on the survival in the direct postoperative 

period. If patients with vascular complication survive these first days after TAVI, their 

outcome is as good as for patients without such complications. Noteworthy is also 

that, consistent with others, we demonstrate that the occurrence of minor VC is not 

associated with an increased mortality risk (6,9,11). Because only major VC are related 

to 30-day mortality, we found it promising that the incidence of major VC was 5.8%, 

which is much lower compared to 15.3% and 17.3% described with older generation 

prostheses and comparable to the 4.3% of major VC in the transfemoral cohort of 

the SOURCE 3 registry of the SAPIEN 3 prosthesis (6,11,20). Nevertheless, since 

previous studies demonstrated that the introduction of low profile sheaths dramatically 

reduces the incidence of VC, we would have expected an even lower incidence of VC 

in our population (13). Fortunately VC was not associated with higher rates of lower 

extremity complaints after the procedure. And besides bleeding complications, 

which are inseparably linked to VC, other outcomes did not differ significantly as well. 
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To improve survival rates we believe it is important to reduce the incidence of major 

VC further. This enhancement can only be reached by further improving prostheses, 

implantation techniques and closure devices. In the meantime it is the question if we 

should continue to use current definitions of vascular complications. Some major 

vascular complications might not need to be classified as truly major since many of the 

patients with these complications can be quickly treated with an endovascular stent in 

the operating theatre, without much blood loss. This is supported by a recent study of 

Sedaghat et all. demonstrating that the use of self-expanding stents for treatment of VC 

was safe and associated with favorable short- and midterm outcome (10). As patients 

in this category did not report any complaints of the lower extremity or had an increased 

risk on any other worse outcome, we believe this category should be registered and 

analyzed separately. Notwithstanding the fact that clinical routine in early surveillance of 

the access site directly after TAVI is pivotal in the management and thus outcome of VC.

As this analysis was retrospectively conducted on a prospectively acquired single center 

non-randomized cohort, it has inherent limitations to such design and thus we could only 

identify correlations and not prove any causality. Additionally, although it is the real-world 

situation, the number of major VC was relatively low. To overcome this small sample, we 

combined the cohort of major and minor VC for all general analyses. However, as only major 

VC is associated with mortality, these complications were of largest interest. Therefore 

we analyzed mortality and predictors for VC also separately for major VC, perhaps as a 

consequence of the small sample, underestimating the number of associated variables. 

C O N C L U S I O N

With the introduction of the new generation balloon-expandable SAPIEN 3 prosthesis, 

vascular complications remain a significant issue of transfemoral TAVI, despite smaller 

caliber delivery systems. Most vascular complications were minor and not associated 

with worse outcome. However, albeit it’s relative low incidence, major vascular 

complications still occurred in 5.8% of all transfemoral TAVIs and were associated with 

an increased 30-day mortality risk. After these 30 days, vascular complications were 

not of influence on survival anymore. As prediction of vascular complications remains 

difficult, selection of patients at low risk is unreliable and focus should be on techniques 

to prevent and early recognize vascular complications in order to further diminish major 

vascular complications.
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