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What is Small Aortic Annulus?

• No clear consensus regarding the cutoff value for defining SAA

• Annular diameter ≤23 mm

• Surgical prosthesis ≤ 21 mm

• Annular area <400 mm2 or perimeter <72 mm

 Prevalence 22~44% of the SVR cases

 More common in southern Europe and Asia

 Women make up ~90% of the small annulus population

 Frequent in patients undergoing TAVR in SAV

Freitas-Ferraz A, Circulation. 2019;139:2685



Problems Associated with TAVR 
in Small Aortic Annulus

• Patient prosthesis mismatch

=> increased mortality & morbidity

=> linked to an increase in structural valve deterioration (SVD)

• Potential risk of procedural complications

- Annular rupture

- Coronary obstruction    

- AV conduction disturbance/PPI 



Patient-Prosthesis Mismatch

• When the effective orifice area (EOA) of a prosthetic valve is too small in 
relation to body size.

• Unable to meet the patient’s cardiac output requirements 

• Lower cut point values for obese patients (BMI ≥30 kg/m2) because the 
indexed EOA may overestimate the severity of PPM.

PPM is characterized by 

- high transprosthetic velocity 

and gradients 

- normal EOA

- small indexed EOA

- normal leaflet morphology and 

mobility 



PPM after AVR Decreased Long-term Survival and 
Increased Readmission Rates for HF and Re-OP

Fallon JM, Ann Thorac Surg 2018;106:14

Prevalence of PPM Survival

Readmission for CHF Readmission for Re-do AVR



Impact of Annular Size on Outcomes
After Surgical or Transcatheter AVR

All-cause mortality 

Deeb GM, Ann Thorac Surg 2018;105:1129 

Study population 

from CoreValve US Pivotal High Risk Trial

Large annulus ≥26 mm Medium annulus 23-26 mm

Small annulus <23 mm



Superior Hemodynamic Profile 
with TAVR vs SAVR 

• Systematic transcatheter valve 
oversizing

~20% for self-expanding valves

~10% for balloon-expanding valves 

• Absence of a sewing ring

• Thin struts

Freitas-Ferraz A, Circulation. 2019;139:2685



TVT Registry: Incidence and Effect on Survival of 
Severe PPM After TAVR

Herrmann HC, JACC 2018;72:2701

PPM Mortality

PPM was associated with higher mortality and HF rehospitalization



Predictors of Severe PPM

Herrmann HC, JACC 2018;72:2701



TAVI-Small Registry (SEV): 
Predictors of Mortality after TAVR

Leone PP, JACC Intv. 2021;14:1218

Mortality

Severe PPM Moderate PPM



TAVI-Small Registry: 
Predictors of PPM for Self-expanding Valves

Leone PP, JACC Intv. 2021;14:1218



Risk Factors of PPM after TAVR

Voigtläender L, Clin Res Cardio 2021;110:1957

N=8411, from 4 German centers



Balloon-Expandable (Sapien XT) vs. Self-Expanding 
(CoreValve) Valves: CHOICE Randomized Clinical Trial

Abdel-Wahab M, JACC Intv 2020;13:1071



Rates of PVR and PPM According to 
Aortic Annulus Size

Pivarot P, JACC Intv 2018;11:2519Abdelghani M, JACC Intv. 2018;11:2507



Evolut R vs. Sapien 3 in Japanese patients 
with a small aortic annulus: The OCEAN-TAVI registry

Hase H,

Catheter Cardiovasc Interv. 

2021;97:E875

a) small annulus ≦23 mm matched cohort, b) small annulus ≦21 mm cohort



BEV vs. SEV in Patients with Small Annuli

Okuno T, JACC Intv. 2023;16:429

Matched cohort from Bern TAVI registry



PPM: Asian vs. Non-Asian

Park H, J Am Coll Cardiol Intv 2021;14:2670

N=1,101

from Asan 

medical center 

& 2 US centers

Annulus perimeter: 75.7 vs. 78.4 mm

Annulus area: 441 vs. 461 mm2



Clinical Outcomes According 
to PPM and Race

Park H, J Am Coll Cardiol Intv 2021;14:2670



Bioprosthetic AV Hemodynamic: Evidence Gaps



CT-Defined Prosthesis–Patient Mismatch
Downgrades Frequency and Severity of PPM

Mooney J, JACC Intv 2017;10:1578

Continuity equation errors by 2D echo



Impact of Flow on PPM 
Following TAVR and SAVR

Abbas AE, Circ Cardiovasc Imaging 2021;14:e012364



Rare Complications Related to Small Annulus

Ribeiro HB, 

JACC Cardiovasc Interv. 2013;6:452

Pasic M, 

JACC Cardiovasc Interv. 2015;8:1

Coronary Obstruction Annular Rupture

• Oversized ballooning

• Especially when calcified



Take Home Messages

• Small aortic annulus is prone to develop PPM after TAVR or SAVR.

• Diagnosis of PPM based on TTE is often inaccurate.

• Self-expanding valves especially with supra-annular design show 
superior hemodynamics than balloon-expanding valves .

• However, the impact of PPM on clinical outcomes after TAVR 
appears to be inconsistent.

• If severe PPM is expected after TAVR, self-expanding valves need 
to be preferred in cases of young and physically active patients 
and patients with low LVEF, severe LVH, or significant MR.

• Otherwise, selection of valves for small annuli doesn’t need to be 
different than for large annuli.


