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Severe Aortic Stenosis 

• Early intervention.
• 50% patient with AS die within 2 

years unless effective treatment 
provided
– Trend toward increasing waiting times 

for SAVR 
– Long waiting times for TAVI & significant 

mortality awaiting intervention
– Increasing heart failure-related 

hospitalisations

• TTE: 
– Central role in evaluating severity 

of AS
• CT key role: 

– Evaluating feasibility of TAVI
– Determining risk of 

complications.

4



3/19/25

3

Minimally invasive treatments- sedation TAVI 

• Reduced use of ICU
• Quicker patient recovery
• Shorter length of hospital stay compared with surgical 

intervention 
• Benefits are to reduce:

– Capacity challenges related to staffing
– Catheterization laboratory time
– Waiting lists for beds.

Background AS

M inimally invasive approach
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TAVI types

 Complications

TAVI complications
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PVL 
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Implications for assessment of complications

• Minimalist approach:

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types
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TAVI complications

Intraprocedural

PVL 

Assessment
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Single centre vs contemporary European practice

Rosseel et al. (2023) Contemporary European practice in transcatheter aortic valve 
implantation: results from the 2022 European TAVI Pathway Registry, Frontiers in 
Cardiovascular Medicine, DOI 10.3389/fcvm.2023.1227217
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Case selection for 
transesophageal imaging 

• Heart team meeting
• All high-risk patients, not for SAVR
• Contraindication to contrast-

enhanced computed tomography 
(CT): renal failure

• Determinants intraprocedural TOE:
– Anatomical indications
– Patient risk factors: gastroesophageal 

abnormalities, severe pulmonary 
hypertension, severe LV dysfunction.
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Intraprocedural TOE indications:

LVOT sizing:
• 3D LVOT sizing

Concerns after MDCT assessment:
• Degree of aortic root calcification
• Leaflet morphology and pathology
• Extension along aortomitral junction
• Calcification ascending aorta
• Risk coronary artery occlusion
• Exclusion of possible LA thrombus

Anatomical indication: 
• LV basal septal bulge and small + 

hyperdynamic LV

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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TAVI valve types:

• 2 types of transcatheter valves:
– Balloon-expandable valve-

• Third generation SAPIENTM valves 
(Edwards Lifesciences, USA) 

– SAPIEN 3 & SAPIEN 3 Ultra Resilia 
valves

– Self-expandable valve-
• CoreValveTM (Medtronic, USA)
• Evolut R, Evolut Pro & Evolut Pro+ 

valves (Medtronic, USA)
• ACURATE TA (Symetis SA, Switzerland)

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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Incidence of complications with recent TAVI valves 

J. Clin. Med. 2023, 12, 5645 5 of 12

Table 2. Incidence of the main TAVI complications in studies with more recent transcatheter valves.

High-Intermediate-Risk Patients Intermediate-Risk Patients Low Risk Patients

UK TAVI PARTNER 2A SURTAVI PARTNER 3 EVOLUT

TAVI SAVR TAVI SAVR TAVI SAVR TAVI SAVR TAVI SAVR

Stroke 2.4 2.3 5.5 6.1 3.4 5.6 0.6 2.4 3.4 3.4

PVL at least moderate 2.4 0.9 3.7 0.6 3.5 0.7 0.8 0 3.4 0.4

Mild PVL 43.7 12.3 22.5 2.8 28.3 NA 28.7 4.2 36 3

New pacemaker implantation 11 6.7 8.5 6.9 25.9 6.6 6.5 4 17.4 6.1

Major vascular complications 10.1 2.3 7.9 5 6 1.1 2.2 1.5 3.8 3.2

Aortic valve reintervention 2.2 1.1 1.4 0.6 2.8 0.7 0.6 0.5 0.7 0.6

Severe PPM NA NA NA NA NA NA NA NA 1.1 4.4

Coronary artery obstruction NA NA 0.4 0.6 0.2 0 0.2 0.7 0.9 0.4

Numbers represent % of patients. The incidence of stroke, at least moderate PVL, mild PVL, new pacemaker implantation, major vascular complications, severe PPM and coronary
artery obstruction is reported at 30days, with the exception of the UK TAVI trial, when the incidence and the severity of PVL were reported at 6 weeks. The incidence of aortic valve
reintervention is reported at the end of the study period. TAVI, transcatheter aortic valve intervention; SAVR, surgical aortic valve replacement; PVL, paravalvular leak; PPM, patient
prosthesis mismatch.

Review TAVI after More Than 20 Years, Postolache, et al., (2023) J. Clin. Med., 12, 5645. https://doi.org/10.3390/jcm12175645
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Table 2. Incidence of the main TAVI complications in studies with more recent transcatheter valves.

High-Intermediate-Risk Patients Intermediate-Risk Patients Low Risk Patients

UK TAVI PARTNER 2A SURTAVI PARTNER 3 EVOLUT

TAVI SAVR TAVI SAVR TAVI SAVR TAVI SAVR TAVI SAVR

Stroke 2.4 2.3 5.5 6.1 3.4 5.6 0.6 2.4 3.4 3.4

PVL at least moderate 2.4 0.9 3.7 0.6 3.5 0.7 0.8 0 3.4 0.4

Mild PVL 43.7 12.3 22.5 2.8 28.3 NA 28.7 4.2 36 3

New pacemaker implantation 11 6.7 8.5 6.9 25.9 6.6 6.5 4 17.4 6.1

Major vascular complications 10.1 2.3 7.9 5 6 1.1 2.2 1.5 3.8 3.2

Aortic valve reintervention 2.2 1.1 1.4 0.6 2.8 0.7 0.6 0.5 0.7 0.6

Severe PPM NA NA NA NA NA NA NA NA 1.1 4.4

Coronary artery obstruction NA NA 0.4 0.6 0.2 0 0.2 0.7 0.9 0.4

Numbers represent % of patients. The incidence of stroke, at least moderate PVL, mild PVL, new pacemaker implantation, major vascular complications, severe PPM and coronary
artery obstruction is reported at 30days, with the exception of the UK TAVI trial, when the incidence and the severity of PVL were reported at 6 weeks. The incidence of aortic valve
reintervention is reported at the end of the study period. TAVI, transcatheter aortic valve intervention; SAVR, surgical aortic valve replacement; PVL, paravalvular leak; PPM, patient
prosthesis mismatch.

Incidence of complications with recent TAVI valves 

Review TAVI after More Than 20 Years, Postolache, et al., (2023) J. Clin. Med., 12, 5645. https://doi.org/10.3390/jcm12175645
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Minimalist TAVI: supine imaging
Procedural TTE (if required)
• Focussed assessment pericardial effusion, aortic 

regurgitation (valvular vs paravalvular leak), LV 
function, damage to MV apparatus.

• LV dysfunction: coronary obstruction
• Iatrogentic VSD

Post procedural/Next day TTE
• Complete TTE: including comprehensive 

valvular assessment 
• Generate baseline for future studies

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 
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TAVR Complications

Incomplete valve 
deployment

Paravalvular 
leak

Valve 
position/migration

Mitral 
regurgitation

Aortic root Aortic dissection

Pericardial 
effusion
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Intraprocedural hypotension- Potential complications

Incomplete 
valve 
deployment

Paravalvular 
leak

Valve 
position/ 
migration

Mitral 
regurgitation

Aortic root 
rupture/dissection

Septal defects

Pericardial 
effusion

LV dysfunction/ 
coronary 
obstruction

Vascular 
complication

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 
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Case 1: 78 yo male

• Severe AS
• PMHx:

– CABG 2014- patent on coronary 
angiogram

– HTN
– Dyslipidaemia
– PPM
– Prostate Ca Tx radiotherapy

Background AS

M inimally invasive approach
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TAVI types
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TAVI complications

Intraprocedural

PVL 
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29mm Edwards SAPIEN S3

Severe chest pain

Non-coronary cusp perforation
Extravasation of contrast

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 
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Urgent TTE supine Hybrid Lab
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TOE
Mid –oesophageal view Biplane view

LV
LV

LA LA LA

RARV

MV MV

RV

Mid –oesophageal view RV focused view
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TOE – posterior aortic root haematoma
130 degree LVOT view Biplane view

TAVITAVI

TAVI

130 degree LVOT viewColour

Background AS

M inimally invasive approach
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TAVI types
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TOE – haematoma spread to involve SVC

RV
RA RA

LALA

IAS
IAS

MV

0 degree RV focused view
95 degree Bicaval view

RA

SVC

LA

IAS

RA

SVC

LA

IAS

Colour compare
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Aortic root
Calcific protrusion

Aortic root 
haematoma

Aortic dissection

Pericardial effusion

Background AS
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Aortic rootTAVI valve deployment Post deployment

26 mm Edwards S3 percutaneous valve (-1 due to 
heavy calcification) 

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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Aortic root

Calcific protrusion
LA

TAVI

Ascending aorta

Mid-oesophageal LVOT view

TAVI deployment

Biplane view

LV
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Incomplete valve 
deployment

Paravalvular 
leak

Valve 
position/migratio
n

Mitral 
regurgitation

Aortic dissection

Pericardial 
effusion

Aortic root

TAVI Ascending aorta

3D Aortic root + TAVI
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26mm 
Edwards 
SAPIEN S3 
TAVI

Ascending aortic dissection
extend 4 cm from the STJ

Ascending aortic dissection

3D aortic root

TAVR

Ascending aorta

Dissection origin from the STJ

Ascending Aortic dissection

Ascending aortic dissection

Background AS

M inimally invasive approach
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TAVI types
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Aortic dissection

169066

New finding of ascending aorta and aortic arch intimal tear 
Location: 4-5cm proximal to origin of subclavian artery

Intimal flap

2D X plane ascending aorta 3D ascending aorta

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types
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TAVI complications

Intraprocedural

PVL 
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Expert review 
Aortic dissection 
in TAVI 

DeGraaff B, DeRoo SC, George I. Aortic Dissection Following Transcatheter Aortic Valve Replacement. Semin Thorac 
Cardiovasc Surg. 2024 Dec 13:S1043-0679(24)00110-2. doi: 10.1053/j.semtcvs.2024.11.006. Epub ahead of print. 

29

Expert review Aortic dissection in TAVI 

DeGraaff B, DeRoo SC, George I. Aortic Dissection Following Transcatheter Aortic Valve Replacement. Semin Thorac 
Cardiovasc Surg. 2024 Dec 13:S1043-0679(24)00110-2. doi: 10.1053/j.semtcvs.2024.11.006. Epub ahead of print. PMID: 
39675492.

Risks for Aortic 
dissection

30
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Incomplete valve deployment

Pericardial effusion

Trans-gastric 
view

SA
X 
LV

Pericardial effusion

Pericardial effusion

RV

Trans-gastric view

Deep esophageal view

R
A

Pericardial effusion
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Paravalvular leak incidence after TAVI

• Decreased significantly in last 20 years 
• Latest generation devices in low-risk 

populations
– Mild PVL: 29% balloon-expandable (BE) 

devices + 36% self-expanding (SE) devices 
at 30 days

– Moderate to severe PVL: 0.8% in BE 
devices +3.4% SE devices at 30 days.

Van Wely et al (2024), Paravalvular regurgitation after transcatheter aortic valve replacement: incidence, quantification, and prognostic impact, EHJ.

LVOT view
3D Colour

34mm Corevalve Evolut R deployed in heavily calcifed BAV

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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• To reduce PVL:
1. Detailed pre-procedural evaluation 
2. Improvements in patient + prosthesis 

selection 
• Avoiding under-sizing 
• Recognizing importance of severe valvular 

calcifications in predicting risk of PVL
• Design of prosthetic valves 

3. Increased operator experience 
4. Mod to severe AR à Poor prognosis

Paravalvular leak incidence after TAVI

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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BICUSPID AORTIC VALVE
– Bulky irregular calcification affecting annulus 

+ outflow tract
– Variants in commissural fusions (raphe)
– Larger annular dimensions
– Asymmetric cusps 
– Aortopathy (dilation, coarctation or aneurysm)

International Consensus Statement on Nomenclature and Classification of the Congenital Bicuspid Aortic 
Valve developed to characterize, identify, and risk-stratify patients with a bicuspid aortic valve (BAV)

34
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Incomplete valve deployment

Valve position/migration Mitral regurgitation

Aortic root Aortic dissection
Pericardial 
effusion

Paravalvular leak

VARC criteria
Circumferential extent
Severe Circumference  

> 20%

3D vena contracta area
Severe VC
> 0.3cm2 

Structural parameters
-Plane specific to detect AR 
jets
• Shape
• Vena contracta width
• Diastolic flow reversal

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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Assessment- plane specific to detect AR jets
•Shape of the valve
•Vena contracta +AR jet width
•Diastolic flow reversal descending aorta (PW Doppler)
•Continuous wave signal Intensity  (CW Doppler)
•AR Pressure half time (CW Doppler)

Guidelines for evaluation of valvular 
regurgitation after Percutaneous 
valve repair or replacement.

Zoghbi et al. (2019) JASE

LVOT view
Paravalvular leak

SAX viewLVOT view Transgastricview

LVOT view
Native Ao leaflets

TAVR Paravalvular leak

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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VARC criteria
Circumferential 

extent
Severe 

Circumference       
> 30%

3D vena 
contracta area

Severe VC
> 0.3cm2 

SAX viewLVOT view

LVOT view
Native Ao leaflets

TAVR Paravalvular leak

Zoghbi et al (2019) Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve Repair or Replacement. A Report from the American Society of Echocardiography 
Developed in Collaboration with the Society for Cardiovascular Angiography and Interventions, Japanese Society of Echocardiography, and Society for Cardiovascular Magnetic Resonance, 
JASE,

37

TAVR Paravalvular leak

Zoghbi et al (2019) Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve Repair or Replacement. A Report from the American Society of 
Echocardiography Developed in Collaboration with the Society for Cardiovascular Angiography and Interventions, Japanese Society of Echocardiography, and 
Society for Cardiovascular Magnetic Resonance, JASE,
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VARC criteria
Circumferential extent

From TPCH B. Anderson and D. Burstow. Normal echo parameters

Focal calcification 
causing tunnel and 
deformity of valve   
àparavalvular AR

TAVR Paravalvular leak

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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Transthoracic evaluation TAVR paravalvular regurgitation

• Circumferential extent
•  CE = 300 ÷ 3600 = 8%

overestimation if assessment of the circumferential extent of the jet
origin mistakenly includes this single short-axis view displaying jet
eccentricity. Because the number of jets also reflects severity, an
extensive search for all jets should be performed, using multiple im-
aging windows, biplane imaging, and subtle manipulation of the
transducer within each window.

The circumferential extent of the jet is a useful parameter for as-
sessing PVR severity; however, as with all parameters, it should not
be used in isolation (Figure 5). The updated Valve Academic
Research Consortium (VARC-2) criteria57 used in the PARTNER I
trial58 recommended the following with respect to the circumferen-
tial extent of paravalvular AR in short axis: trace (pinpoint jet), mild
(<10%), moderate (10-30%), and severe (>30%). Recent studies us-
ing the VARC-2 criteria, including this parameter, have shown
increased mortality associated with worse PVR severity.10,45,59

To assess residual AR with CD after TAVR, the following caveats
should be considered:

1. The whole transcatheter valve should be scanned, from the distal (aortic) to
the proximal (ventricular) end of the THV, to identify the number, loca-
tion(s), and direction(s) of the AR jet(s).

2. The entire short axis of the valve should be imaged in a single view, if
possible, so that the valve level imaged is the same in the far field as it is
in the near field, and laterally as well as medially.

3. Central prosthetic AR jets will occur at the level of leaflet coaptation
whereas PVR will be seen at the proximal (ventricular) edge of the valve.

Importantly, the jet must enter the LV to be considered true regurgitation,
thus imaging just below the edge of the stent will confirm the presence of
true PVR; however, the vena contracta of the jet should be measured at its
narrowest region.

4. Colorflowaround theTHVwithin the sinusesofValsalvabut above theannular
valve skirt should not bemistaken for PVR. Flow in the sinuses has low velocity
anddoes not connectwith theLVOT indiastole. Scanning through the long axis
of the valve is useful in distinguishing color flow in the sinuses from PVR.

5. Small jets of regurgitation are typically isolated to the open stent cells and
not at the ‘‘nodes’’ of the stent frame. It is important not to include the
stented frame in the measurement of the circumferential extent of the
regurgitation but to integrate only the regurgitant jets when determining
the circumferential extent (Figure 5).

6. In contrast to native valve AR, the ratio of jet width to LVoutflow tract width
or jet cross-sectional area to cross-sectional area of the valve or LVoutflow
tract should not be used to assess the severity of AR since regurgitant jets are
frequently eccentric, constrained by and entrained within the LVOT, lead-
ing to rapid jet broadening (Figure 4).

7. Using a clock face to represent the short-axis view (placing the tricuspid
valve at 9 o’clock) may be helpful for recording the jet location and number,
and useful for follow-up comparisons (Figure 3).

8. Echo assessment of valve implant depth is important to assist the implanter
in assessing the mechanism and potential mediation (i.e post dilatation,
valve repositioning, placement of a second valve or even possible plug
placement) of significant AR when present.

Three-dimensional echocardiography with CD can be used to
planimeter the vena contracta, an estimate of the regurgitant orifice

Figure 3 Standard 2D echocardiographic views depicting the detection of TAVR-related paravalvular regurgitation. Color coding de-
lineates the regions around the prosthetic valve that can be visualized from the parasternal and apical views. With ultrasound plane
rotation, tilting upward or sideways, a more complete interrogation of the valve can be accomplished. Although these unconventional
planes may foreshorten cardiac structures, they are essential in detecting and localizing the residual regurgitation. The importance of
apical views lies in the fact that some jets may not be detected in the parasternal views because of either shadowing from the pros-
thesis in parasternal short axis (PSAX; lateral, medial and posterior surfaces; see Figure 2) or are located medially or laterally to be
seen in the parasternal long-axis (PLAX) view.

12 Zoghbi et al Journal of the American Society of Echocardiography
- 2019

Zoghbi et al (2019) Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve Repair or Replacement. A Report from the American Society of Echocardiography Developed in 
Collaboration with the Society for Cardiovascular Angiography and Interventions, Japanese Society of Echocardiography, and Society for Cardiovascular Magnetic Resonance, JASE, 

From TPCH B. Anderson and D. Burstow. Normal echo parameters
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3D Multi-plantar reconstruction analysis 
Measuring: Vena contracta area
Definition of severe  paravalvular AR
 - VC area  > 0.3cm2 

EROA = 0.21 cm2 
Moderate AR

TOE: TAVR Paravalvular leak

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment

41

Case 2:
BAV with high-risk 

features

BAV

78 yo female:
• LVEF 40%
• Type 1 BAV raphe 

between RCC and 
LCC

• Heavily calcified
• Severe AS – AVA 

0.74 cm2, mean PG 
49mmHg, Vmax 4.5 
m/s

• Grade ¾ AR 

TTE: PSAX 
view

TTE: PLAX 
view

BAV

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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TOE

LA

BAV

MV

Anterior MV 
leaflet

Mid-oesophageal LVOT view Mid-oesophageal LVOT view + Colour

LA

BAV

Anterior MV 
leaflet Ascending 

aorta

Ascending 
aortaAR

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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26mm Edwards 
SAPIEN S3 TAVI

Mid-oesophageal LVOT view Biplane view

LA

TAVITAVI

IAS

LAPosterior aortic root
Calcific protrusion

MV
A2

TAVI

LA3D view
MV

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL 

Assessment
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Abnormal colour flow in LVOT at proximal aspect of 
valve stent communication with RA. 

Transgastric view 

Transgastric view 
Liver 

Liver 

TR 

TV TAV
I 

TAV
I 

RVOT 

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications
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Consistent with LVOT – RA fistula with serpiginous course (origin 8mm) Gerbode
Live Colour 3D SAX AoV view
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TAVI 
Edwards 
SAPIEN 
deployment

Consistent with LVOT – RA fistula with serpiginous course (origin 8mm) Gerbode defect.

Background AS

M inimally invasive approach
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TAVI types
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TTE D1: LVOT-RA fistula 
Peak velocity 5.43 m/s with PG 118mmHg

5C view
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Valve 
Embolisation/ 
Migration AoV

3D LVOT view
LAMV

LV

TAVI

Background AS

M inimally invasive approach

Conscious sedation vs GA

TAVI types

 Complications

TAVI complications

Intraprocedural

PVL  Assessment

Shunt

Embolisation
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Conclusion

Background AS
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approach
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Mitral Regurgitation

Pre-procedure

Post valve deployment
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Mitral regurgitation

MV

S3 S3

Trauma to MV 
apparatus and 
posterior MV 
leaflet

Biplane view through SAPIEN S3 valve
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TAVI complications
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Transthoracic evaluation 
TAVR paravalvular 
regurgitation

• Circumferential extent
•  CE = 300 ÷ 3600 = 8%

overestimation if assessment of the circumferential extent of the jet
origin mistakenly includes this single short-axis view displaying jet
eccentricity. Because the number of jets also reflects severity, an
extensive search for all jets should be performed, using multiple im-
aging windows, biplane imaging, and subtle manipulation of the
transducer within each window.

The circumferential extent of the jet is a useful parameter for as-
sessing PVR severity; however, as with all parameters, it should not
be used in isolation (Figure 5). The updated Valve Academic
Research Consortium (VARC-2) criteria57 used in the PARTNER I
trial58 recommended the following with respect to the circumferen-
tial extent of paravalvular AR in short axis: trace (pinpoint jet), mild
(<10%), moderate (10-30%), and severe (>30%). Recent studies us-
ing the VARC-2 criteria, including this parameter, have shown
increased mortality associated with worse PVR severity.10,45,59

To assess residual AR with CD after TAVR, the following caveats
should be considered:

1. The whole transcatheter valve should be scanned, from the distal (aortic) to
the proximal (ventricular) end of the THV, to identify the number, loca-
tion(s), and direction(s) of the AR jet(s).

2. The entire short axis of the valve should be imaged in a single view, if
possible, so that the valve level imaged is the same in the far field as it is
in the near field, and laterally as well as medially.

3. Central prosthetic AR jets will occur at the level of leaflet coaptation
whereas PVR will be seen at the proximal (ventricular) edge of the valve.

Importantly, the jet must enter the LV to be considered true regurgitation,
thus imaging just below the edge of the stent will confirm the presence of
true PVR; however, the vena contracta of the jet should be measured at its
narrowest region.

4. Colorflowaround theTHVwithin the sinusesofValsalvabut above theannular
valve skirt should not bemistaken for PVR. Flow in the sinuses has low velocity
anddoes not connectwith theLVOT indiastole. Scanning through the long axis
of the valve is useful in distinguishing color flow in the sinuses from PVR.

5. Small jets of regurgitation are typically isolated to the open stent cells and
not at the ‘‘nodes’’ of the stent frame. It is important not to include the
stented frame in the measurement of the circumferential extent of the
regurgitation but to integrate only the regurgitant jets when determining
the circumferential extent (Figure 5).

6. In contrast to native valve AR, the ratio of jet width to LVoutflow tract width
or jet cross-sectional area to cross-sectional area of the valve or LVoutflow
tract should not be used to assess the severity of AR since regurgitant jets are
frequently eccentric, constrained by and entrained within the LVOT, lead-
ing to rapid jet broadening (Figure 4).

7. Using a clock face to represent the short-axis view (placing the tricuspid
valve at 9 o’clock) may be helpful for recording the jet location and number,
and useful for follow-up comparisons (Figure 3).

8. Echo assessment of valve implant depth is important to assist the implanter
in assessing the mechanism and potential mediation (i.e post dilatation,
valve repositioning, placement of a second valve or even possible plug
placement) of significant AR when present.

Three-dimensional echocardiography with CD can be used to
planimeter the vena contracta, an estimate of the regurgitant orifice

Figure 3 Standard 2D echocardiographic views depicting the detection of TAVR-related paravalvular regurgitation. Color coding de-
lineates the regions around the prosthetic valve that can be visualized from the parasternal and apical views. With ultrasound plane
rotation, tilting upward or sideways, a more complete interrogation of the valve can be accomplished. Although these unconventional
planes may foreshorten cardiac structures, they are essential in detecting and localizing the residual regurgitation. The importance of
apical views lies in the fact that some jets may not be detected in the parasternal views because of either shadowing from the pros-
thesis in parasternal short axis (PSAX; lateral, medial and posterior surfaces; see Figure 2) or are located medially or laterally to be
seen in the parasternal long-axis (PLAX) view.

12 Zoghbi et al Journal of the American Society of Echocardiography
- 2019

Zoghbi et al (2019) Guidelines for the Evaluation of Valvular Regurgitation After Percutaneous Valve Repair or Replacement. A Report from the American Society of Echocardiography Developed 
in Collaboration with the Society for Cardiovascular Angiography and Interventions, Japanese Society of Echocardiography, and Society for Cardiovascular Magnetic Resonance, JASE 
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Coronary re-access

J Am Coll Cardiol Intv. 2022 Aug, 15 (15) 1497–1518
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Coronary re-access

J Am Coll Cardiol Intv. 2022 Aug, 15 (15) 1497–1518
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Key importance of Neo-commissural alignment

Redondo, et al. 2022, Commissural Versus Coronary Optimized Alignment During Transcatheter Aortic Valve Replacement, JACC, 15 (2).

FavourableUnfavourable
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PURE AORTIC REGURGITATION

• Native AR occurs in 0.5% to 2% of 
population 
– Increasing prevalence over age 
– Associated with significant morbidity 

and mortality
– Guidelines recommend SAVR
– Transcatheter replacement may be a 

helpful alternative for high surgical-risk 
patients

Challenging due:
1. Anatomical issues, including a larger 

elliptical aortic annulus
2. Associated aorta or aortic root dilatation
3. Lack of annular calcification that can 

anchor THVs. 
4. Larger stroke and regurgitant volume
creates a “suction effect,” impedes
proper positioning.

TAVR for AR

Jenavalve
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