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Summary of This Presentation

1. Transcatheter aortic valve replacement (TAVR) 
has changed the treatment paradigm of aortic 
stenosis (AS) and some of other aortic valve 
disease

2. Minimally invasive therapy/Innovation does not 
necessarily lead satisfactory (long-term) 
outcomes

3. It is of paramount importance to understand 
limitations of these innovative approaches and 
provide the best care for our patients.
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Introduction – What We Need to Know from TAVR/SAVR RCTs

• TAVR is an established treatment for severe AS 
[1,2].

• Further expansion of indications includes AS with 
bicuspid pathology [3].

• The breakdown of implanted surgical valves were 
mostly NOT reported in the TAVR RCTs.

• The details for valve reinterventions were NOT 
reported in the previous TAVR RCTs.
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1. Mack MJ, et al. N Engl J Med. 2019;380:1695-1705. 2. Popma JJ, et al. N Engl J Med. 2019;380:1706-1715.
3. Forrest JK,, et al. JAMA Cardiol. 2021;6:50-57. 4. Makker R, et al. N Engl J Med 2020; 382:799-809.

5-year survival TAVR vs SAVR in patients 
with intermediate-risk [4]



What do we know about valve 
reinterventions from TAVR/SAVR 
clinical trials?

-There were some unfairness existed between 
groups in RCTs. Lots of SAVR valves were 
prostheses with externally-wrapping design. 
More patients received concomitant surgeries in 
the SAVR arm.
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TAVR/SAVR RCT Design Issues

TAVR 
(one valve type)
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SAVR valve
(multiple 
different valves)

VS

Is this fair comparison?



TAVR/SAVR RCT Design Issues

Internally mounted leaflet
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Externally mounted leaflet

VS
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Winkel MG, et al. Transcatheter Aortic Valve Implantation Current Indications and Future Directions. Front Cardiovasc Med. 2019;6:179. 

Implanted SAVR valve type

NOTION: 24% Trifecta, 10% Mitroflow
PARTNER 3: 19% Trifecta
SURTAVI: 29% Trifecta
Others: Not disclosed. 

SAVR Valve Make & Model Breakdown in 
TAVR/SAVR Clinical Trials



The potential impact of externally mounted 
leaflet bioprosthesis on TAVR clinical trials
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Trifecta was used in 20-30% of SAVR arm patients in the landmark 
TAVR clinical trials.

4 times higher SVD rate
Higher 10-year mortality in the matched cohort

Fukuhara et al. Western Thoracic Surgical Association Meeting 2022

Valve failure at 10 
years in the matched 
cohort

Trifecta 38%
Magna 9%

Survival at 10 years
Worse in Trifecta 
recipients in the 
matched cohort
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Structural valve degeneration (SVD) rate
4.38% (SAVR) vs 2.57% (TAVR)
SURTAVI: Trifecta implanted in 29% patients.



Despite RCT results, it remains very 
unclear if contemporary SAVR valves 
have worse SVD rate compared with 
TAVR valves
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Concomitant Surgery?
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Scant Data Regarding Valve Reintervention after TAVR
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Aortic valve reintervention
3.2% (TAVR) VS 0.8% (SAVR) 
(HR 3.28, 95% CI 1.32-8.13)

Competing events (death) were NOT
considered.

The details NOT reported.

Aortic valve reintervention
3.0% (TAVR) VS 1.1% (SAVR) (p=0.04)

Competing events (death) were NOT
considered.

The details NOT reported.



Repeat TAVR Data: Omitted Patient Data without 
Suitable Anatomy
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212 repeat TAVR procedures
85.1% procedure success

What happened to patients WITHOUT successful repeat TAVR?
What happened to patients WITHOUT suitable anatomy for 
repeat TAVR?

à None reported.

Landes et al. JACC 2020 Apr 28;75(16):1882-1893



What is special about reoperations 
after TAVR?
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2018: 87 yo F with 23 mm Sapien
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Fukuhara S, et al. J Thorac Cardiovasc Surg. (In-press)



Why Reoperation Data After TAVR Important?

My questions after the first post-TAVR reoperation 
experience in 2018

1. Is it easy? à Nobody knew

2. Do we have the data? à Only case reports

3. How many people with failed TAVR received redo TAVR? 
How about reoperation? à No data

4. Are we using TAVRs appropriately? à ??

5. Are we offering appropriate surgical options? à ??
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What I learned between 2018-2019

What is special about reoperations after 
TAVR?

- It is not as easy as people think (a lot more 
difficult than redo SAVRs).

- TAVRàSAVR is a bad idea.

- Consider TAVRs carefully for lower risk 
younger patients.
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Aortotomy
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Balloon-expandable device
Standard aortotomy

Self-expandable device
High aortotomy for “late” explantation

Standard aortotomy for “late” explantation à Not recommended



Underestimation of PVL/AI in TAVR patients
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- Antegrade cardioplegia is 
frequently ineffective due 
to PVL

- Degree of PVL is almost always 
underestimated (not well-detected on 
TTE)

- PVLs > mild are typically amplified 
after going on CPB 

AI/PVL degree TTE vs TEE 
in TAVR-explant cases (n=37)



58 yo M with 29 mm SE device
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• Severe CAD h/o CABG 
x 5 20 years ago

• Low-implanted TAVR 
device but no mitral 
impingement 

• LVEF 15%
• TTE showed only mild-

moderate PVL
• “I never felt better 

after the TAVR”



Cardioplegia Delivery during TAVR-explant
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CoreValve Explant
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Reintervention in Michigan State

Cardiac SurgerySelf-expandable valves more frequently needed reoperation (49%)

39% needed reoperation rather than redo TAVR Fukuhara et al. J Thorac Cardiovasc Surg. 2021



Unfavorable Repeat TAVR anatomy
Sequestered sinus of Valsalva 
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STJ diameter & Sinus of Valsalva height are more important 
than valve size or coronary heights for repeat TAVR feasibility 



Repeat TAVR Data: What Happened to Patients 
without Suitable Anatomy?
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212 repeat TAVR procedures

200 reoperations??

Landes et al. JACC 2020 Apr 28;75(16):1882-1893



TAVR-explant from the STS database
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Fukuhara S, et al. Circulation. 2020 Dec 8;142(23):2285-2287. 

Isolated SAVR mortality 13.9%, SAVR with concurrent 
procedures mortality 23.8%, O/E ratio 1.6

Mortality higher than acute type A aortic dissection repair



Non-aortic valve reoperations from the STS database
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We MUST take care of patients 
surgically if patients have

1) Unfavorable redo TAVR anatomy
2) Concurrent cardiac pathologies 

(mitral, complex CAD)
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Why Not Ross?

Aboud A, et al. Long-Term Outcomes of Patients 
Undergoing the Ross Procedure. J Am Coll Cardiol. 2021 
Mar 23;77(11):1412-1422. 
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The only operation closely mirroring 
hemodynamic performance and life 
expectancy of healthy individuals.

J Am Coll Cardiol 2016;67:2858–70 

Ross

Mechanical

Tissue



Why Not Mechanical?
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Proact Xa Trial



Mini AVR with Aggressive Root Enlargement

Aggressive root enlargement through 5-6 cm incision
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6 cm



Lifetime Management of Aortic Valve Disease in 
2022

What is the best route?

SAVR à TAVR à TAVR ?
SAVR à TAVR à SAVR ?    
TAVR à SAVR à TAVR ?

SAVR with root enlargement  à TAVR à redo TAVR
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Take Home Message

Paradoxical co-existence of less invasive TAVR and 
possible risky future reoperation after TAVR

Future reoperation risk should be part 
of informed consent for TAVR recipients
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