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Normal Hemodynamic Values

A Cardiac index 2.8.2 A PA 1528/516, mean 190
(mean 3.4 L/min/R) 22 (avg 16)

A Stroke volume 3®5 A RVED 08
(mean 47 mL/beat) AR RA 0-8

A A-V O2 Difference, mL/IL A LV volume index (mL/r)
blood 3048 (mean 38) EDV 50-90, ESV 1525

A Brachial 96140/6690, A SVR 9001400 (mean
mean 76105 mmHg 1150 dyn*s/crf)

A LVED 5-12 A PAR 45120 (mean 70)

A LA or PAW 512

LeWinter MM et al. Chapter 4, Hurst,.&d. 2004, p.90



Normal Values Derived at BAMC

L ocation Nml Maximal Resp Variation
A RAa 9 212 2
A RA.v 6 212 2
A RA X nadir 34

A RAmean 6 8 2
A LAa 10 16

A LAV 12 3-4
A LAmean 8 12

A RV systolic 27 35 2-3
A RVED 5 7 1-2
A LV systolic 120 135 4-8
A LVED 10 12 3-4
A PA systolic 22 30 3-4
A PA diastolic 12 15 3-4
A PAmean 1517 18 (20) 4-5



Normal Left Ventriculaii Left Atrial Relationship
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Technique of V Wave Measuremer

A PCW pressure versus direct LA pressure (Ffilied catheter
systems)

0.06 sec delay (Hurst, T@d. 2001, p.485, Kern eauthor)
50-70 msec delay (Grossmarf! €d, p.198, B ed, p.109 Fig. legend)

70 +£ 15 msec delay (medBD, Grossman 8 ed, p.109, LanggJACC
089, wedge wlubimex@ét longer dethyaanadmore
damping with smaller softer catheters)

40-100 msec delay (Kern, p. 62)
100-150 msec delay (Kern, Hurst,".&d. 2004, p. 519)
140-200 msec delay (Kern, p. 94)

Alignment is by placing peak of V wave at or slightly to the left of (just
before) the crossing of LV pressure (Grossméred p. 198)

Align the peak of the V wave to the downslope of the LV pressure
(Kern, p. 62)

Y descent slope is less steep (Kern, p. 98)

LA pressure is overestimated by about 1.7 mmHg (Lange, 1989 as pe!
Grossman,Bed p. 197; 24 mmHg per Kern, p. 62, 94)



PCW May Overestimate LA
Pressure

A Acute respiratory failure
A Chronic obstructive lung disease with

A
A

oulmonary hypertension
Pulmonary venoconstriction

|V failure with volume overload

A Technical factors

i Different types of catheters

Kern MJ et al. Chapter 17. Hurst,"1éd. 2004; p. 512



Assessing the LA V Wave

A V wave peak of twice mean pressure may be seen
without significant MR, but is suggestive of severe
MR

A V wave peak of three times mean pressure almost
certainly indicates severe MR

ANor mal V wave doesnodt e

A LV failure from any cause can give large V wave
(distended LA becomes relatively noncompliant)

A High pulmonary blood flow can give large V wave
(acute VSD) even >50mmHg

Grossman, 8ed, 2000; p. 766



Hypothetical LA Diastolic P/V Curves
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Tice FD et alAm J Cardiol.199575:58-60.
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Kern, 1999, p. 96 A = noncompliant; B = compliant
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V Wave
Physiology

A Atrial three phases i
the cardiac cycle:

Reservoir (ventricula
systole)

Conduit (ventricular
diastole)

Contraction (atrial
systole)
A Pressure increases &
volume increases

i Depends on chambe
compliance

I Depends
there are viscous
forces

T Curvilinear
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V Wave Physiology

MITRAL STENOSIS
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RNBMV i retrograde nontransseptal
Stefanadis C et alJACC. 199832:159 balloon mitral valvuloplasty




V Wave Physiology
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Normal LA Pressure Waveform
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Summary:
Causes of Large V Wave

A Large regurgitant flow (mitral
regurgitation)

A Stiff atrium (mitral stenosis, post cardiac
surgery, infiltrative disease)

A High atrial volume (and distending
pressure; example acute VSD,
decompensated left heart failure)

A High heart rate*

Kern MJ et al. Chapter 1HAurst, 11" ed. 2004; p. 520. *Kern, p. 96.



Right Heart Pressures with
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Simultaneous LA-PCW Pressures
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Grossman, 6th ed, 2000; p. 109 (from Lange RA elA.C198913.825)



Acute Mitral Regurgitation
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Acute Mitral Regurgitation

Hurst, 2004, p.1689



Ruptured Chordae Tendineae

p. 766

Grossman, 2000
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Acute MR with Balloon
Valvuloplasty for MS

Poor LA compliance
associated with large V wave Pre: 30 mmHg

Severe MR after

valvuloplasty (i.e. acute) was

associated with increase in V

wave (10 mmHg for severe) oSt 60 mmHg
Successful valvuloplasty
associated with decrease in V

wave (9 mmHgQ)

Wang A et alAm J Cardiol 199882:1388.
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Why the large V wave?

Kern, 1999, p. 94
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Large V wave. V wave alternans. Advanced CHF.

Also had pulsus alternans of aortic pressure.
No mention of MR. 69 year old man.

Kern, 1999, p. 94




Normal PCW Pressure

Kern, 1999, p. 95



Comparison of LA and PCW

Kern, 1999, p. 95



