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Cardlovascular Response to Supplemental

Oxygen in Patients With Coronary Artery Disease

D.L. Parnish, E . Eichom, W.D. Pitcher, P.A. Graybum, C. Landau. Universidy

of Tx. Southwestern Medical Center and Dallas VA; Medical Center, Dallas,
TX, USA

Background: There is recent evidence that supplemental axygon (O.) has
deleterious hamodynamic effects (increase in systemic resistance (SVR) and
wedge pressure) when given 10 normoxic patients with congestive heart fails
ure. To address this igsue in nommoxic patients with coronary disease (CAD), a
group of patients commonly given O,, we evaluated the hemodynamic effects
ol O; in 11 patients with stable ischemic symploms.

Methogs: Patients with 270% lesions in the LAD or circumfiex, EF >40%,
and O satyration >0.95 on room air were eligible. LeRt and right heant hemo-
dynamics as well as myocardial blood flow (via coronary sinus thermocditution)
were measyred diging sequential inhalation for 20 minutes of room air, 40%,
and 100% O; by mask (n = 8). or room air by mask for three 20 minte pen-
ods (n = 3, controls). For all measured parameters, there was no significant
Fferente Letween Siudy PRl i ine CORITD) group.

Roomai 40% 05 200% O
MVO; (mimmin) 849516 083 £ 512 850 + 5.94
SVA (dyne sec cm ) 1858 1 537 1678 £ 528 1736 ¢« 554
LVEDP (mm Hg) 2:7 2+6 25t6
Cargac Output (bmn) 524+ 1313 508 + 123 495 ¢ 147
CVR' 167 £+ 077 142 1 0.68 1.64 £ 087

‘o~ 0.90 by ANOVA. Ci y e (CVR) = Mean aoftic pressure-Mean
nght atvial pressure/coronary bicod fiow, LVEDP = feft venincular end diastolic pressure,
MVO; = myocanial O demand.

Conclusion: Supplemental O», even at low doses, does not appear to offer
hemodynamic benefits and may even be deleterious in nomoxic patients with
CAD. In addition, we chsernved a biphasic dose-related response of MVO: and
CVR 0 Qs supplementation.
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1144-18 | Is Orifice Area Ratio a Determinant of Left
Ventricular Work in Aortic Valve Stenosis? Anin
Vitro Study
AP Yoganathan, R.S. Hemnrich, R A Marcus, D.E. Gibson. A.E. Ensley.
J. Curtin. Georgia Tech. Atlanta, GA; lowa Heart Center. Des Momes IA. USA

Background: The reason for clinical tendency towards hemodynamic decarm-
pensation at a critical value of aortic Stenosis remains unclear. The purpose
of this study was to determine it there was a fundamental fluid mechanical
explanation for observed clinical complications.

Methods: Stenotic porcine bioprostheses with varying valve areas were
studied in an in vitro model of human circulation (aortic annuiar area: 8.0
en¥) under putsatile flow conditions (llowrate: 2-8 Umin} at 60 bpm. Varying
degrees of stenosis (3.0~0.5cm? , orifice area ratio: 0.37-0.09) were produced
by suturing the porcine leaflets. The left ventncufar (LV) work was calcufated
by applying conservation of energy principles to measured pressures and
flowrates in the model.

Results: LV work inc d significantly as orifice area changed from 3.0
10 1.0 10 0.5 cm® for all stroke volumes (SV) studied. There were stalistically
no differences in work for the 1.0 and 1.27 ¢cm? (moderate stenosis) valves,
and similardy between the 0.75 and 0.5 cm? (severe stenosis) valves. Work
increased 55% as the valve area decreased from 3.0 to 1.0 cm?, and by
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70% from 1.0 10 0.75 e (SV: 80 mi), indicating exponentia! behavior in LY
workload.

Conclusions: (i* LV work increases dramatically as fhe dagree of aomic
atenosis changes trom mild to moderate to gevers. (i) Wcrkioad is better oe-
termined by orifice area ratio rather than valve area (iii) Aa the orifice area ratio
reached the fluid mechanically establighed critical value (0.10) the LV work in-
craased dramatically and could lead to hemodynamic decompensaation,

1144-19| Deve t of a Correction Factor for
— Quantitying Stenotic Valve Area at Low

States Using the Doppler Continutty u..?.‘:&‘ n

R. Shandas, C.G. DeGrof, . Kwon, L. Valdes-Cruz. The Chidrena Mospital,
Denver, CO, USA

Background: We have shown that the Doppler continuity equation (DCE)
seveely underestimales actual vena confracta area due 10 3 breakdown of
he Hat veloGity protite assumption at low { <68 cc/sec) flows. Modifying the
conlinuity equation 10 intiude the frue mean spalial cross-sect onal velacity at
the vena contracta shauld correct this underestmation.

Methods: We imaged the vena contracta region using digitsd color Qoppler
(OCD) and faser flow visualization (LFV) on an in vitro modet of vatvular
stencsis. DCD imaging was used to extract cross-sactional velocities at the
vena confracta, immediately downstream (2 mm) of the orifice. Steady (40
co/sec-150 cc/sec) and pulsatile (30-80 cc/dbeat; 60-80 bpin) flows ware
directed through orifices of various shapes (circular, siit, Y-shaped) and sizes
(0.8 cm?~1.8 cm?). DCD cross-sectional velocities were averaged across the
vEna contracta to obtain a mean spatial velocity, which was then used in DCE
to ohtain effective flow areas. For pulgatile flows, mean spatial velocities were
integratad ovar the ejection cycle to produce a correctad velocity ime integral.

Resuits: Use of peak velocities in DCE produced significant underestima-
tiors (mean = 43.1% + 12.5%) of actual vena contracta areas .1t low flows
(<24 L/min), but minimat underestimation at higher flows (mean = 7.4% +
4.1%). The use of mean spatial velocities cotrected the low flow undaresn-
mation, praducing DCE areas that agreed well with vena contracia areas for
steady (y = 0.94x + 28.1; R = 0.95; SEE = 8.4 cc/sec; mean emor = 4.9% +
2 (%) ana pulsatile (y = 0.89x + 7.2; A = 0.95; SEE = 6.2 cc/beat; mean error
=9.1% £ 3.1%) flow states.

Conclusions: The use of a spatial mean veloCity in the continuity equation
corrects for Doppler underestimatian of actual vena contracta areas at low
fiow states This digital technique can be integrated imo cutrent uftrasound
machines for on-ine correction of Doppler areas in the clinica setting.

1144-20| The Proximal Isovelocity Surface Area Technique:
When (s Flow Rate Not Equal to Surface Area
Times Velocity?

T. Buck, RA. Levine, C.H.P. Jansen, M.D. Handschumacher. Massachusetts
Generaf Hospital, Basten, MA, USA

Recent techniques calcufate regurgitant flow rate (Q) by conservation: Q en-
tering a control volume praximal to the orifice must equal Q leaving via the
arifice. Flow is assumed to be perpendicular Io the Doppler praximal isove-
focity surtace area (PISA), so that Q = surface craa ~ fhe velocily (v) compo-
nent perpendicufar (o the surface = area = v. This hoids for unconfined flow
approact ng from all sides; confinement channeis flow parafiel to chamber
walls, 5o that v is perpendicutar only to the leading edge of the PISA, and
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