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Types of Prosthetic Valve
 Bioprosthetic

 Porcine valve

 Bovine pericardial valve

 Mechanical valve

 Ball in Cage

 Disc valves

 Single tilting valves

 Bileaflet valves



Types of Substitues Depending on 
Source
 Autograft

 Ross operation

 Homograft

 Cadaveric human aortic and Pul. Valves

 Heterograft

 Bioprosthetic ; Porcine, Bovine peircardial



History
 1952 Hunfnagel ball valve 

 place in descending 
thoracic aorta

 1956 Murray

 Aortic homograft in 
descending thoracic 
aorta



History
 1961 Star-Edward Caged 

ball valve



History
 1966 Wada, Tiling disc 

valve

 1967 Lillehei-Kaster

 1969 Bjork Shiley

 1977 Medtronic-Hall 
tilting disc valve



History
 1977 St. Jude Medical 

Valve , bileaflet

 Most commonly implanted 

mechanical valves

 Low bulk and flat profile

 Superior hemodynamics

 have a greater effective 

opening area

 lower transvalvular pressure 

gradient at any outer 
diameter and cardiac output



Flow Pattern of 
Mechanical 
prostheses
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History-Tissue
 1962 Ross and Boyes, 1st Allograft from cadaver

 1964 Duran and Gunning, Pocine aortic valve  (1st

Heterograft)

 1967 Ross, 1st Pulmonary autograft

 1970 Hancock porcine graft 

 1976 Carpentier & Edwards Porcine valve

 1976 Ionescu & Shiley Pericardial valve
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Mechanical Valves
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Bileaflet Valves



Bioprosthetic valves
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Ideal Prostheses
 Good Hemodynamic

 Quiet

 Require no anticoagulation

 Last for life time

 Cheap

 Easy to implant
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Diameters of Prostheses



Selection of Prostheses
 45세남자

 Severe MS 

 No other specific comorbidity



 Homeless

 Heavy smoker

 수술전일 escape

 수개월후숙박업소에쓰러져있는환자를교회에서모
시고다시병원내원



Selection of Prostheses
 40세여자

 Severe MS

 평소패러글라이딩등 extreme sport 즐기는환자



Factors for selection of Prostheses

 Patient’s Age

 Life expectancy

 Preference

 Ix or CIx to Anticoaglation

 Special Patient Groups

 Optimal Hemodynamic performance



Age
 >70 Bioprostheses

 <60 Mechanical



Special Patient Group
 Long term anticoagulation Tx가필요한환자

 A.fib
 Previous TE events
 Hypercoagulable state
 Another mechanical valve in place
 Intracardiac thrombus

 CIx to Anticoagulation
 Women of child-bearing age
 Bleeding disorder
 Refuse oral anticoagulation Tx

 ESRD
 Rapid SVD of Bioprosthesis
 Bleeding d/t Anticoagulation for Mechanical valve



EOA

 EOA ; Effective orifice area

 iEOA = EOA/BSA

 Functional estimate of of the minimal cross sectional 
area of the transvalvular flow jet

 Dependent on the 

 Geometric area of the prosthesis

 Shape and size of the LVOT and ascending aorta

 Blood pressure

 Cardiac output 



Optimal Hemodynamic 
perfomance

 iEOA > 0.85  ; Acceptable

 0.65 < iEOA < 0.85  ; Moderate PPM

 iEOA <0.65 ; Severe PPM           



Impact of PPM

 Increase early and late morbidity

 Incomplete left ventricular mass regression

 Reduce recovery of LV function

 Decrease long-term survival



Mean EOA in different valve
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 Labled size와 actual size는다르다

 In general, Newer-generation valves have superior 

performance over older devices
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2014 AHA/ACC Guideline



2017 AHA/ACC Guideline



2017 ESC/EACTS Guidelines

European Heart Journal (2017) 38, 2739–2791
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