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852-1| A Prospective Trial on the Effects of Losartan on the
T Degree of Mitral Regurgitation

K.S. Dujardin, M.E. Sarano, J.B. Saward. Mayo Chnic and Mayo
Foundation, Rochester, Minpesota, USA

Vasoditators have been used clinically in pts with mitral regurgitation (MR),
but their eflicacy in rechucing volume overload caused by MR is not quantita-
tively documented. In a progpective pitot tnal, 29 pts (23 men, age 68 » 14)
underwent a quantitative echocartiogram at baseline and four hours after
50 mg losartan orafly. The regurgitant volume (RVol) and effective regurgr
tant onfice (ERO) were quantitied using two methods (flow convergence and
quantitative Doppler). Measurements included indexed left venincutar end-
diastolic (EDVI) and end-systotic votumes (ESVI), ejection fraction (EF) and
mean blood pressure (MBP). In 24 pts, the echogardiogram was repeated
after continued oral kosartan therapy 50 mg QD tar 30 = 13 days. The effects
ol iusanan are talndated below
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Basetine 4 hours lad 1 manth I
ABP (mmHg) 0z 1 a:n - 0.0001 9.7 0000t
ERO (mm2) 43 2 7 36 - 16 0.0001 37 :18 = Q0G0
Rvoi {cc) 75 :29 64+ 27 30001 69 - 29 [iXv i)
EDV1 {mim2) 128 « 20 15 18 - 0.0002 17 2 16 0.0029
ESVA (mi'm2) 48 - 26 42 =23 G.034 40 - 20 013

" P-value for the companson with baselme using a Jared o,

Coaclusions: We concluded that treatment of mutral regurgitation using
the angiotensin 11 blocker fosartan, 1) has tavorable effects with a sigmifi-
cant reduction of regurgitant volume, regurgitant onfice and left ventncutar
remodeling: 2) these favorable effects appear to persist with time, 3} are of
moderate magnitude, suggesting that 4) the evaluation of the clinical effects
of the medication i a controfied tnat 1s warranted.
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1 852-2 | Long-term Therapy With Enalapril in Asymptomatic
— Patients With Moderate to Severe Chronic Mitral
Regurgitation

A Goda. T Goda. A. Kastrat. S Qirko. University Mospital Center, Dept. ot
Caraotogy. Tirana, Albania

Backgrourdt: Vasodilators acutely reduce regurgitant volume and improve
left ventricutas (LV) performance in mitral regurgitation (MR), but more data
are necessary about theis long-term efficacy.

Methods: To assess the long term effect of ACE inhibition in asymptomatic
patients {pt) with moderate to severe MR we compared) echocardiographic
left ventricular (LV) performance in 30 pt betfore and after 6 months. After
randomisation 15 pt were allocated to enatapril (E) therapy (24 + 7 mg/day)
and 15 pt served as control (C).

Results: There were no differences in baseline Echo measurements of
LV diameters. volumes, mass and mean wall stress {MWS) between E and
C groups. After 6 months pt receiving E had a reduction in end-diastolic
diameter (EDD) (from 63.9 + 6.7 t0 60.5 =+ 4.1 mm, p = 0.02) and volume
(EDVY) (trom 115.9 = 21.410 1029 + 13.6 mym?, p = 0.02). LV mass (trom
1765 + 41.0t0 151.4 : 22.6 gm?, p - 0.02) and MWS (trom 253.0 = 36.1
10 223.6 + 26.8 kdyne/cm?, p - 0.01). End-systalic diameter (ESD). volume
(ESVH and EF were not altered. In C group EDD. ESD. EDVI. ESVI, EF.
mass and MWS did not change signiticantly after 6 months. In addition, there
was a clear difference between E and C group in EDD (60.5 =+ 4.1vs 653 =
7.1mm, p=0.03). ESD(37.7 + 4.1vs40.5 + 4.2 mm. p=0.07). EDVI(102.9
+ 136 vs 117.9 + 282 mkm?, p - 0.05). mass (1504 : 22.6 v 168.3 :
20.5 g/m?, p - 0.05) and MWS (2236 + 268 vs 257 3 + 31.0 kdyne/cm?., p
« 0.01) after 6 months.

Conclusions: Long term therapy with enalapril in asymptomatic pt with
moderate to severe chronic MR reduces LV size and mass suggesting the
potential to delay timing for mitral valve surgery.
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1 852-3 | Beta Blockade Must be Added to ACE Inhibition to

Improve Hemodynamics and Contractile Function in
Experimeantal Mitral Regurgitation

M. Hamawaki, G. OeFreyte, B A. Carabsllo. Medical Unwersity of South
Carotina and VAMC, Charteston, South Carolina, USA

Although well established in the therapy of congestive heart failure, the rofe
of ACE inhibitora and beta-blockers in mitrat regurgitation (MR) remains
controversial. Accordingly. we gtudied the sequential effecta of lisinopril (L)

and atenolot (A) (L. + A) on 7 dogs witk severe left ventnicylar (LV) dysfunction
due to 3 months of MR,

Daseine IMOMA  BmoMA L AmMOMA L« A

LV massBW(ghg) 447 <025 581033 500043 6.13 : 04y’
AF (%a) €00 : 45 652 « 41 624:20 6684+ 47
PCW (mmHg) 8613 15417 121:12 91:14°
K inden 34807 281:018  281:016 3.35 « 019

‘p - 0.05vs baselng *p . 005 va 3 Mo, BW = body weignt. AF = regurgptant action.
PCW = putmonary capifiary wedge pressure. K = end eystolic stiftness

We conclude that while there was a tendency for improvement in hemo-
dynamics with L, only the combination of L + A improved hemodynarmics and
normatized contractility.
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852-4 | Effects of Inhaled Nitric Oxide in Patients With
SenreF k’Mi‘tml Stennsis and Normal Left Ventricular
unction

PD. Mahoney, E Leh. LA. Biitz, CW. Hanson, HC. Herrmann. Unversity
ot Pennsyfvania Medicat Center, Philadelphia, Pennsyivama, USA

Mitral stenosis s associated with increased left atrial pressure and pulmonary
hypertension in the setting of normal left ventricutar function. The hemody-
namic effects of inhaled nitric oxide (NO), a selective pulmonary vasodilator,
s mitral stenosis are unknown. Ning women (mean age 61 + 7 years) with
severe heumatc mitral stenosis (mean valve area (MVA) of 1.1 = 0.2 cm?)
and normal LV function underwent right and left (via transseptal approach)
hean catheterization: measurements were macde at baseline, and after inhal-
ing NO (80 ppm) for 10 munutes {mean = SO " =p ~ 0.05

Basetine Nitnc Owide
Ao mean immHq 96 : 11 a6 - 13
LVEDP immtHg) 15 4 15 :9
LA mean immtg) 26 -3 FEEES-
PA Sysitolic (mmHg) 62 : 13 54 14
CO (Fch. Lmey 4210 4312
SVR (Woad th 21:70 215:68
PYR (Wood U) 35:26 21:14

In 6 patients who underwent successful balloan vaivulopiasty, MVA in-
creased from 1.0 = 0.1 10 16 + 0.3 cm? with a decrease in LA pressure (26
: 210 19 + 4 mmMg, p ~ 0.05) and PA systolic pressure (55 + 31044
7 mmHg, p ~ 0.05). The CO (4.3 = 1.0 imin to 42 /min, p = NS) and PVR
were unchanged (3.0 WU to 2.8 WU. p = NS).

Conclusions: 1) NO reduced PVR in patients with mitral stenosis and
normal LV tunction by decreasing PA pressure without altering LA pressure
or CO. This differs trom previous findings in patients with LV dysfunction in
whom NO reduced PVR sotely by increasing pulmaonary wedge pressure. 2}
PVR was unchanged immediately after valvulopiasty. despite evidence that
it is not fixed as shown by the vascular reactivity with NO. This suggests a
need for chromic adaptatian ta the reduction in LA pressure,
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| 852-5 | Diastofic Function in the Progression From Acute to
Chronic MR

£ Dagum'. GR. Green’, G.T. Daughters. II'. N.B. Ingels. Jri KL Yun'
D.C. Mitler’ . ! Stantord Universtty. Stantord. CA. USA. “Palo Alto Medical
Foundation, Palo Aito. CA, USA

Background: The change in LV diastolic function during the progression trom
acute to chronic MR is unciear.

Methods: Fifteen dogs underwent placement of 20 LV myocardial markers.
MR was created by puncturing the posterior leaflet with a Cope biopsy
needle. Biplane videofluoroscopic studies. performed at 1 week (acute MR)
and 3 months (chronic MR). were used to assess LV volume and walt
stress. Diastolic funclion was assessed by the maximum time denvative
and time constant of iscvolumic gressure decay (r. -GR/at). time constant of
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inovoluny. wall straas docay (r..). oarly LV filling fraction (EFF), and chamber
and myocardial stitness constants (K., Ki).

Results: Chranic MR incroased diastolic filing volume (FV) by 27% (P
. 0.05). Chronic MR docreased minimum -dP/dt and incronsed both and
1. No statistienity significant difforoncos were observed in K, ar Ky, (Table).
{moan & §D;'P < 0.05; 'P = N.S. by t-tost].

(APl (mmHg:s) 1 ma)  r, (ms)  EFF K7 Km?
Acul 1508 20.3 ann 0.55 0.00 22
MR 1270 146 +4.7 1.0 10,44 £17.3
Chromie 1424 450 45.0 0.74 0.02 ans
MR + 300 183 17.0 10 2‘.3 (.80 118.7

Conclusion: Dinatalic function 18 impairod in the progrossion from acute
to chroni¢ MR withaut changes in myocardial or chambor stifinoss popentios
in this eanine model of MR, Dinstalic dystunction in chronie MR is associatod
with changes in LV filling pattorn as evidencod by tho incrense in EFF,
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[£52-6] Impartance of Mitral Annular Pertormance in

Deatermining the Machaniam of Funational Mitral
Regurgitation

AL Chai, C.A. Roldan, MH. Crawtard. University of New Mevico HSC ang
Albuguerque VAMC. Albuquerque NM, Mexico

The mechaniam of functional Mt regurgiation (M) 13 not well detined
Aoth an increnae 0 annular dinmeter and changos in mitral valve appara-
g goometry as a result of changes in LV shape have beon impheated in
the past. Dobutamine stimulation would bo axpectod to change LV systolic
function and mitral valvo geometry, theretore, comparing the LV shape, and
mitral annutar diamoter at rost and peak dobutamine dose would aid in un-
dortanding tho mechanism of functional MR. Wo studied 12 malo patients
withouwt signiticant anglographic coronary anery disoase with at leas! mid
functional MR, Standard TEE views wore obtained at rost and peak dobu-
tamine infusion (25 ¢+ 9 ugkg/min). Dobutaming docronsod LV ond systolic
volume (LVESV) trom 130 ¢+ 55 mito 103 + 48 mi(p -~ 0.01) and increased
the LV ejoction fraction (EF) trom 20 + 10% to 31 + 12% (p - 0.01) and
significantly docroasod tha MR jot aron trom 2.1 + 1.6em” 10 1.0 1 1.5 cm®
(p - 0.001). However, the changes in LVESVY and EF did not correlate with
the reduction in MR sevonty (r = 0.39 and --0.28, raspectivoly), Dobutamine
also signiticantly decronsed the mitral annular diamotor in systole (3.9 ¢+ 0.3
emw 36 L 03cn p - 001 andin Jiastote (4.1 1 0.3ecmta 38 + 0.3 em,
p - 0.02). Mitral annutar shortoning and shortening fraction also improved
with dobutaming and corralatod well with changes in MR sovonty (r = 0.80. p
0ot andr=0.79. p - 0.01). \We conclude that tuncticnal mitral requrgita-
tion appoars to be more closoly related to changos in annular ciameter and
contractilo state than changos In LV systolic shape or function. Therotore,
In patents with sigrahcant tuncional MR, therapoubc attempts at altering LV
|ize or tunction may bo loss oftective than changing the sizo ot the mitral
annulus with an annuloplasty

Transplant Vasculopathy: Clinicat Studies

Tuesday, March 31, 1998, 2:00 p.m.-3:30 p.m.
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853-1| Development and Progression of Transplant
Vasculopathy: Serial Intravascular Ultrasound Study

S.R. Kapadia, KM Ziada, T.D. Crowe, J B. Young. R.C. Starling.
M.J. Silvor, S.E. Nissen, E.M. Tuzeu. The Cleveland Clinic Foundation,
Cleveland, Ohio. USA

Bachground: Although transplant vasculopathy 1s a major factor limiting out-
come after cardiac transplantation, new tesion formation and disease pro-
gression over ime have not been thoroughly descnbed.

Method: Senal ultrasound was performed 4 weeks. 1 year and 2 years
atter transplantation (mean 28 ¢ 17, 370 : 31, and 761 : 49 days, respec-
tively). At a senes ot matched sites. maximum intimal thickness (Pmax) and
Intimal area were measured at all three time points. Intimal aren was defined
as the diterence between external elastic tamina and lumen areas. A new
transplant vasculopathy lesion was defined as Pmax --0.5 mm on {ollow-up
oxamination at a previously normal site. The availability ot 4 week ultrasound
measurements enabled exclusion of sites containing donor-transmitted ath-
arosclerosis.

Results: A total of 289 sites in 50 patients were analyzed at all three time
points. Atong yoar, 54 sites in 22 patients showed new lesions with Pmax and
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intimal area avaeraging 0.76 + 0.19 mm and 5.60 + 1,92 mm?, respectivaly
At two year follow-up, theso samo sites showed minimal, it any, progression
with Pmax and intimal area averaging 0.78 + 0.26 mm and 6.14 + 2.29
mm”, rospectivoly, p = NS. Howover, completoly new lesiuns developed at
52 sitos in 28 pationts at two yoar axamination. Of the 28 pationts with new
diseasa nt two yoars, 14 did not have any transpiant vasculopathy lesions at
one year, The saverity of late Jevoloping lesions was aimilar to lesions that
doveloped within the firat year, Pmnx and intimal area averagod 0.77 + 0.36
mm and 4.83 + 2,64 mm*, p s NS compared to tho first year lasions.

Conclusfon: Transpiant vasculopathy I8 a process characterized by con-
tinuous and relatively constant dovelopmont of new lesions at previously
uninvolved sites during the firat two years. Typically, progression of existing
losions is vory slow with barely datectable changes batween the first and
aecond years. Thua, therapy targeted ol praventing new lesion tormation
may gignificantly improve outcome.

215
asg;g] Discrepancies Between Marphologic and Functional
~ Changes in Cardlac Allogratt Vasculopathy.
Assesameant by Serial Intracoronary Ultragsound and
Dappler Studies

V. Klauss, C. Spos, K-H. Henneke, J. Rieber. A. Kar g, H. Sinzker,
E. Regar, F, Womer, J. Metz, G. Weber, P. Uberfuhr', K. Theisen,

B. Roichant'. Harald Mudra. Dpt. of Carctiology. Klinikum [nnenstadt,
Germany; 'Dpt. of Carchac Swurgery University of Mumich, Germany

Background. Intracoronary ulttasound (IVUS) has the potential to assess
the progression of intimat proliteration in transplant coronary artery disease
(TXxCAD). Tha tungtional signiticance of TXCAD can be determined invasively
by measuromont of coronary fiow resorve (CFR). We scught fo evaluate
whether a progression of TxCAD is paralleled by an impairment uf CFR by
moans of senal IVUS and Doppler studies.

Methods: Two groups (Or) of patients (P) were studied sequentialty: Gr
1 {20 P) immediatoly (-3 months) and 12 months atter heart transplantation
(Hx). Gr. 11 (26 P) lato (- 12 months, mean 29 = 26) after Hix and 12 months
thereattor. Baseline and hyperemic coronary fiow average peak velocity were
monswod to calcutate CFR (16 ng adenosine, 0.014 in. Doppler guide wire).
IVUS was perdormed to determing the mean plaque index (Pl = |vessel
aroa - tumen area) ~ 100rvessel area) of the vesset studied with Doppler.
The use of a matonzed IVUS pull-back system in all 92 studies altowed the
dentitication of corresponding sites between baseline (Basel) and tollaw-up
(F-up) study.

Results.
Pl*e) AP CFR A\CFR
Basel Fup Basel Fup
Gr 710 177 10 : 10 26-07 33:09 08:08
Gel 1613 20 13° 5: M 3403 35 :09 01:07

C=p. 000V "=p. 002 F-upvs Basel)

Conclusion: Despite a marked progression of TxCAD in the first year
after transplantation, an improvement of CFR to high normal values was
obsarved. Late after Hix, CFR remained unchanged, although intimal hyper-
plasia further increased. Thus, endotheliat independent CRF is not a rehiable

functional parameter to assess the progression of TxCAD in the first year
and late after Hix.
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( 853-3] Ultrasound Evidence of Comparable Lesion Severity

7 at Proximal and Distal Sites in Transplant Coronary
Disease

S.R. Kapadia, E.M. Tuzcu, T.D. Crowe, K. M. Ziada. J.B. Young.
C. Bott-Sitverman. C Narins. S E. Nissen. The Clevelana Clinic Foundation.
Cleveland. Ohio. USA

Background: Necropsy studies of transplant coronary disease suggest more
severe disease occurs in distal vessels. but post-mortem examination rarely
encounters patients soon after transplantation.

Methods: Intravascutar ultrasound was performed in 93 patients. 1 month
and 1 year after trar:splantation (mean 27 + 15 and 370 = 24 days). Arteries
were divided into proximal and distal segments using the Coronary Artery
Surgery Study (CASS) classification. Matched sites at baseline and follow-up
examinations were analyzed for maximal intimal thickness (Pmax). A lesion
(Pmax -~0.5 mm) present at baseline was defined as a donor lesion and a
lesion identified on follow-up at a previously normal site was defined as a de
novo lesion.

Results: Of 617 sites studied at 1 year, 89 had donor and 107 had de novo
lesions. Pmax for both donor and de novo lesions was similar in proximal





