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Small Annulus

• There is No clear definition

Annulus into which a surgical prosthesis > 21mm can’t be 
accommodated

Annular diameter ≦23mm (≦ 21mm) 



Prosthesis-Patient Mismatch: PPM

Curr Treat Options Cardio Med (2016) 18:67 

PPM occurs when the effective orifice area (EOA) of the 
implanted prosthesis is too small in relation to the patient’s body 
size, resulting in abnormally high postoperative gradients. 



PPM after SAVR

European Heart Journal (2012) 33, 1518–1529 

Systematic review and meta-analysis

34 observational studies 

(n=27,186) 

34.2% 9.8%



PPM after SAVR

European Heart Journal (2012) 33, 1518–1529 

Systematic review and meta-analysis

34 observational studies 

(n=27,186)

Follow-up ranged from 2.5 to 7.9 years 

PPM is associated with an increase 

in all-cause and cardiac-related 

mortality over long-term follow-up. 



In which patients PPM affects mortality after SAVR?

Retrospective 

Single-center 

(n=1,166) 

Circulation 108 : 983-988, 2003. 



Circulation. 2010;121:2123-2129. 

PPM cause early structural valve deterioration (SVD)

Retrospective 

Single-center 

(n=564) 

In patients with PPM, SVD occurs 2 to 3 years 

earlier than in patients without PPM. 

Smaller valve may be independent predictor of SVD.



From SAVR data

✓ Severe PPM definitely affects mortality

✓ In patients with low EF, moderate PPM should be avoided

✓ PPM may cause early SVD 



PPM after TAVI
STS/ACC TVT Registry 

(n= 62,125) 

J Am Coll Cardiol 2018;72:2701–11 
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PPM after TAVI
STS/ACC TVT Registry 

(n= 62,125) 



PPM after TAVI in Japanese patients

The OCEAN-TAVI Registry 

(n= 1,558) 

Female: 70%

BSA: 1.41-1.46m2

J Am Coll Cardiol Intv 2018;11:771–80 



Catheter Cardiovasc Interv. 2018;1–9. 

PPM after TAVI   Evolut vs. Sapien 3

SE-THV vs. BE-THV
・The CHOICE trial 

Randomized control trial
・The CHOICE-Extend registry

Prospective registry 
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PPM after TAVI   Evolut vs. Sapien 3

The OCEAN-TAVI Registry (n=1,558) 
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PPM after TAVI   Evolut vs. Sapien 3 in small annulus

The OCEAN-TAVI Registry
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PPM after TAVI  Evolut vs. Sapien 3 in small annulus
The OCEAN-TAVI Registry



>

In small annulus, Evolut may be better than Sapien 3 ??
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PPM after TAVI   Evolut vs. Sapien 3 in small annulus
OCEAN-TAVI 

Registry
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PPM after TAVI   Evolut vs. Sapien 3 in small annulus

OCEAN-TAVI 

Registry



Moderate PPM after TAVI not affect clinical outcomes
STS/ACC TVT Registry 

(n= 62,125) 

J Am Coll Cardiol 2018;72:2701–11 



2.5-Year mortality of Evolut 23mm and Sapien3 20mm in SCVC 

/400 cases

Evolut R or PRO 23mm Sapien3 20mm

1 death/ 15 cases No death/ 19 cases



86 year-old female

Annulus

295mm2
perimeter：62.2mm

17.3× 22.3mm

STJ
24.6× 25.8mm

SOV 
27.2（R）
27.2（L）
28.0（N）
mm

RCA 12.6mm LCA 11.9mm



91 year-old female

Annulus

303mm2
perimeter：64.22mm

16.2× 23.8mm

STJ
23.3× 24.4mm

SOV 
26.5（R）
28.4（L）
25.7（N）
mm

RCA 15.0mm LCA 13.6mm



88 year-old female

Annulus

333mm2
perimeter：66.2mm

17.8× 23.8mm

STJ
21.0× 23.3mm

SOV 
23.7（R）
24.5（L）
25.5（N）
mm

RCA 10.4mm LCA 10.8mm



94 year-old female

Annulus

291mm2
perimeter：62.9mm

15.9× 23.3mm

STJ
22.3× 24.5mm

SOV 
23.0（R）
25.0（L）
25.2（N）
mm
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PPM after TAVI   Evolut vs. Sapien 3

SE-THV vs. BE-THV
・The CHOICE trial 

Randomized control trial
・The CHOICE-Extend registry

Prospective registry 



BSA should be considered before TAVI
The OCEAN-TAVI Registry 

(n= 1,558) 

Female: 70%

BSA: 1.41-1.46m2

J Am Coll Cardiol Intv 2018;11:771–80 





SAPIEN3 26mm in Evolut 26mm



SAPIEN3 26mm in Evolut 29mm



Over dilatation of SAPIEN3 26mm in Evolut 29mm



Evolut 26mm in SAPIEN 3 23mm



SAPIEN  in SAPIEN



Summary
・Severe PPM after TAVI is associated with increased mortality.

・Moderate PPM after TAVI does not affect clinical outcomes. 

・PPM after TAVI in Japanese patients is not often.

・Evolut is hemodynamically better than SAPIEN3 in small annulus, 
however, which does not affect short-term hard endpoint. 

・High PG and low EOA might cause early SVD.

・Adequate sizing should be considered according to patients BSA.

・If SVD occur, TAV in TAVI may be good way to resolve it.

・In the case of SVD of TAVI valve, SAPIEN in SAPIEN or Evolut in 
SAPIEN might be good option.


