Hemodynamics: essentials for future
TAVR and mitral valve disease

Morton J. Kern, MD
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Etiology of Aortic Stenosis From the Euro Heart Survey
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Etiology of Aortic Stenosis
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Pathophysiology of AS Catheterization
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Doppler-echocardiography
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Mechanism of AS: LV-Ao Gradient

Consequences of LV-Ao
Gradient:

1. late peaking Systolic
murmur

2. Single A2

3. Slow pulse upstroke
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Normal LV and Aortic Pressure Fluid-filled system
_ micromanometer transducers Fluid filled, FA sheath—
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Hemodynamic Technique

Peak instantaneous vs P-P
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Fusberg and Feldman T, Cath and CV Int 53:553;2001
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Technigues for Aortic Valve
Gradient Measurement

« Single Catheter LV-Ao pullback

LV and Femoral Sheath

« LV and Long aortic sheath

- Bilateral femoral access

 Double-lumen pigtail catheter

 Transeptal LV access with ascending Ao
 Pressure Guidewire with ascending Ao

* Multi-transducer micromanometer catheters

Fusberg and Feldman T, Cath and CV Int 53:553:2001
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Calculating Aortic Valve Area

e AVA: Gorlin equation

[ Cardiac Output ( "")]
Heart rate (") - Systolic ejection period (s) -44.3 - \/mean Gradient (mmHg)

Valve Area (cm’) =

e AVA: Hakke formula (“poor man’s Gorlin”)
— Assumes HR*SEP*44.3 = 1000 in most patients
— Valid for HR ~65-100

AVA = cardiac output (L/min)/VPeak-Peak Pressures
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Grading Severity of Aortic Stenosis

AVA AVA Index
Aortic Stenosis (cm?) (cm?/m?)
Mild >1.5 >0.9
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Hemodynamic Differentiation of LVOT Obstruction
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Low Gradient, Low EF AS? W

LVEF 25%
P-P gradient 30mmHg
CO = 3.2l/m Fick
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Dobutamine challenge for LG AS
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What should you do with Symptomatic AS patient, low gradient, low flow?
The Dobutamine Challenge

Cardiac Output (L/min, assumes HR 76 bpm, SEP 300 ms)
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Grayburn, P. A. Circulation 2006;113:604-606
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CoreValve PHV Edwards-Sapien PHV
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Hemodynamics and Doppler Echo findings before MVBP

~Mo A A AN i MV DT = 628 msec s

P% Time = 182 msec ).81 m
MV Area = 1.21 cm? 32.6 imHg
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.?-4 MV Peak E = 1.30 m/se;:
' Pk Grad = 6.8 H
Hemodynamic and Doppler Echo =kl mnikg
~ findings after MVBP — 30— : o T
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Hemodynamics for Structrual Heart Disease

Low Gradient AS
Complications of AVP — Al

AS vs. HOCM
Mitral Regurgitation after MVP for MS
Diastolic CHF — constrictive v Restrictive

Tamponade

For your own review consider Intracardiac Shunts
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