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• Rough definition:
• Annulus ≤ 23 mm
• Prosthesis implant ≤ 21 mm

• Clinical Implications:
• Poorer outcomes
• Increased mortality
• Suboptimal valve hemodynamics
• Less LV mass regression
• All of which is due to Prosthesis-Patient 

Mismatch (PPM)



Definition and Current Stratification of PPM

• PPM occurs when the effective orifice area (EOA) of the implanted 
prosthetic valve is too small for the patient’s body size (BSA)

• Stratification of PPM:
• No PPM (>0.85 cm2/m2)
• Moderate (0.85 to 0.65 cm2/m2)
• Severe (≤0.65 cm2/m2)





Avoiding PPM in a Small Aortic Annulus

• AVR:
• Sizing technique: supra-annular stented prosthesis
• Sutureless bioprostheses
• TAVR
• Stentless Valves

• Root Enlargement
• Root Replacement-potential wider applicability



Case to illustrate wider applicability: 



Stentless Root Replacement Options in the small annulus to avoid PPM 

• Less Accessible-potential supply issues
• Superior hemodynamics
• Pliable
• Potential size mismatch @ distal suture 

line
• Bleeding issues 2o lack of adventitia
• Durability issues
• Primarily used for infection
• Redo explant for SVD complex

• More Accessible
• Superior Hemodynamics
• Stiff/tear of aortic wall potential issue
• Potential size mismatch @ distal suture 

line
• Good valve durability 
• Structural issues (pseudoaneurysm)

• (It’s dead pig aorta after all)

• Redo explant for SVD complex



Option 3: Valsalva+ Freestyle Subcoronary Valve

• Components more accessible
• Superior Hemodynamics
• Pliable/min concern for tearing
• More optimal size match distally
• Good Valve durability
• No known structural issues
• Takes time to build
• Redo for SVD involves isolated AVR



Construction of the Conduit



Conduit Implantation: s/p #19 Pericardial AVR



2nd Case Example: 60 yo female BMI 36.63 kg/m2



Post-Stentless Root Replacement



• 2005-20, 523 pts
• 62 mean age/82%male
• 29.26% Redos
• Hemiarch 44%/Total 8%
• Mitral 4%/CABG 21%
• 30-day Morality 7.7%
• Mean gradient post-op 4.81 mm Hg





Additional thoughts on the small annulus and avoiding PPM

• Preventing and correcting PPM:
• Sizing and implantation technique of stented valves matters

• Intra-annular vs supra-annular
• Pledgets cause turbulence…turbulence causes pannus formation…pannus causes LVOT 

narrowing
• Stentless Valves

• Isolated AVR
• Root Replacement



Final thoughts on the small annulus and avoiding PPM

• In most adult patients, PPM in the setting of a small annulus:
• Occurs when the patients LVOT/annulus is narrowed as part of the surgical 

AVR/root procedure
• It is less of a patient anatomy issue than a surgical performance issue



Some examples of upsizing



• Thank you


