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Mildly Symptomatic Chronic Mitral Regurgitation. Analysis
of Left Ventricular Systolic Function and Mitral Regurgitant
Fraction Under Pharmacological Influence.
Echocardiographic Study
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Objective: To study echocardiographic parameters
of left ventricular systolic function and valvar regurgita-
tion under pharmacological influence in mildly sympto-
matic patients with chronic mitral regurgitation (MR).

Methods: We carried out a double-blind placebo con-
trolled study in 12 patients with MR, mean aged 12.5 years
old, who were randomized in 4 phases: A) digoxin, B)
enalapril; C) digoxin + enalapril; D) placebo. The medi-
cation was administered for 30 days in each phase, and the
following variables were analyzed: shortening and ejection
fractions, wall stress index of left ventricle, left ventricular
meridional end-systolic wall stress, Doppler-derived mean
rate of left ventricular pressure rise (mean dP/dt), stroke
volume and MR jet area. The clinical variables analysed
were heart rate and systemic arterial pressure.

Results: No significant variation was observed in the
clinical variables analysed. The shortening and ejection
fraction, the mean dP/dt and stroke volume significantly
increased and the wall stress index of left ventricle, the me-
ridional left ventricular end systolic wall stress and the
mitral regurgitation jet area decreased in the phases with
medication as compared with that in the placebo phase.

Conclusion: The parameters of left ventricular
systolic function improved significantly and the degree of
MR decreased with the isolated administration of digoxin
or enalapril in mildly symptomatic patients with chronic
MR. The combination of the drugs, however, did not show
better results.
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Mitral regurgitation with arheumatic etiology isafre-
guent problem in devel oping countriest. Althoughthecli-
nical treatment hasbeen well established for symptomatic
patientsor patientswith |eft ventricular dysfunction?, the
same has not happened with asymptomatic or mildly sym-
ptomatic patientswith mitral regurgitation with hemody-
namic repercussion, who have been empirically medicated
withdigitalisor vasodilators, or both.

Although these drugs have confirmed usefulnessin
situationsin which heart failure becomes evident 34, their
efficacy inindividual swith preserved ventricular function,
and, therefore, asymptomatic or mildly symptomatic, has
not yet beenwell defined.

No middle- or long-term studies exist analyzing the
response of ventricular function parameterstothepharma
cological effectsof digitalisor vasodilators, or both, inchil-
dren and adol escentswith chronic mitral regurgitationand
preserved ventricular function. Thefew dataavailableare
related to studiesin healthy adults®, in patientswith mitral
regurgitation secondary to cardiomyopathy *4, and in
adults with mildly symptomatic mitral regurgitation of
different etiologies, both with asingle dose®” or with pro-
longed medication®*3,

Themajor aim of thisstudy wasto analyzethebehavior
of some ventricular function parameters and the degree of
valvular regurgitation under the prolonged use of digitalis
andenal april inmildly symptomatic childrenand adolescents
withchronicmitral regurgitationwitharheumatic etiology.

Methods

The study comprised mildly symptomatic patients
(NYHA FCI—I1)withchronicmitral valvular regurgitation
clinically detected or detected on echocardiography. The
hemodynamic repercussion, defined asthe dilation of the
cardiac chambersdueto valvular regurgitation, wasconsi-
dered aninclusion criterion.
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Theexclusioncriteriawere: presenceof rheumatic acti-
vity inthe6 months preceding the beginning of thestudy or
laboratory tests compatible with the acute phase of the
disease; myocardial disease of any etiology; systemic or
congenital disease, or both; pulmonary or systemic arteria
hypertension, or both; multivalvular disease or associated
mitral stenosis. Theexclusion criteriaduring thestudy were
asfollows: worsening of the patient's functional class;
symptomatic arterial hypotension; acute rheumatic fever
clinically detected or detected through laboratory tests, or
both, or alterationsin thelaboratory tests due to the use of
medication, or both.

Penicillin benzathinewas maintained in al patients.
After 15 daysof no oral medication, the patientsunderwent
clinical examination, 12-lead el ectrocardiography, chest X-
ray, echocardiography and cardiopulmonary exercisetesting.
They werethenrandomizedinto4 phases: A: digoxin+pla-
cebo; B: enalapril + placebo; C: digoxin +enalapril; and D:
placebo + placebo. Becauseit wasadouble-blind study, the
medicationwasawayscombinedwith aplaceboto avoid the
recognition of phase C. Randomization wasperformedina
way that each phasealwayshad 3 patients, and, at theend of
thestudy, the 12 patientshad passed the 4 phases (fig. 1).

Themedicationwasadministered for 30 daysin each
phase, asfollows: @) digoxin—if weight < 25kg=10mcg/kg/
day, if weight > 25kg = 0.25mg/day; b) enal april mal este—if
weight < 25kg =0.2mg/kg/day, if weight > 25kg = 5mg/day.
Thiswasaprospective double-blind study, thedrugswere
used for 30 days, and the washout period lasted 10 days.
The mean duration of the study was 150 days and the pa-
tientswereclinically assessed every 10 days, and assessed
withlaboratory tests(ESR, ASO, PCR, and serumcregtinine,
sodium, and potassium) every 15days.

An echaocardiographic study wasperformed at thebe-
ginning and end of each phase. After al5-minuterest, the
patient'sheart rateand bl ood pressureweremeasured, and,
immediately afterwards, the examination began. Based on
data of systolic and diastolic blood pressure, the mean
blood pressurewas cal culated with thefollowing formul a
MBP=[(SBP-DBP)/3] + DBP.

Theechocardiographicimageswere obtained with the
Ultramark 7 device (Advanced Technology Laboratories,
USA) anda2.5-mHztransducer, equi pped with pulsed Dop-
pler (PD), continuous Doppler (CD), and color flow map-
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ping. Thelongitudinal and transverse parasternal views
andtheapical 2-chamber and 4-chamber viewswere used.
Heart ratewasmonitored during the study with an el ectro-
cardiographiclead. Onthefirst examination, theexact posi-
tion of the transducer to be used in the subseguent exami-
nations was determined, as was the size of the volume
samplefor theexaminationswith pulsed Doppler (1mm).On
color flow mapping, the Nyquist limit of 61 cm/swasesta
blishedfor al patients, and thegain level tobeused for each
patient i n the subsegquent examinationswas defined asthat
situated immediately below the “ static noise” level in the
image of thefirst examination. The examinations were
recorded on videotapesfor further analysisand all measu-
rements obtained were evaluated in 5 consecutive heart
beats during the expiratory phase of breathing by 2 obser-
vers, ameanwas used for thecal culation. After acomplete
2-dimensional examinationwiththepatientintheleft |ateral
decubitus position, the following parameters were asses-
sed on M mode: left ventricular diastolic and systolic dia-
meters, and diastolic and systolic thicknessof theinterven-
tricular septum and of the posterior wall asrecommended
by the American Society of Echocardiography 4.

For determining the gjection fraction, theleft ventricu-
lar end-diastolic and end-systolic volumeswere cal cul ated
accordingtothefollowingformula: Vol =[7/(2.4+D)] D3%,
inwhich D istheleft ventricular diameter incm, theresult
being expressed in cm?. The strokevolumewascal culated
accordingtotheformula: SV =VTI X CSA, inwhichV Tl is
thevelocity-timeintegral of the aortic flow obtained with
pulsed Doppler immediately below the aortic valveinthe
apical 4-chamber view, and CSA isthecross-sectiona area
calculated at the sameplaceinthelongitudinal parasternal
view ¢, Theresult wasexpressedincmd. Valvular regurgi-
tation wasquantified by color flow mapping inthelongitu-
dinal, transverse, and apical 2- and 4-chamber viewswith
themean of theresultsbeing used for cal cul ating theregur-
gitant fraction (RF % =regurgitant jet areall eft atrid area)™".

Left ventricular systolic function wasquantified with
theshortening fraction (DD%=[(DD - SD)/DD] x 100) *and
thegectionfraction (EF% =[(DVol - SVol)/DVol] x 100) *°.
Left ventricular end-systolicwall stress(Wss=SBPx R/h)
expressed inmmHgwascal cul ated, aswasl eft ventricul ar
end-systolic meridional wall stress®2 (ESWS=(SBPx D x
1.35)/ (h) (1+h/D)(4) expresseding/cm? Intheseformulas,

Phases Phases Phases Phases
A A A A
B B B B
* 1 C 1 * 2 C 1 * 2 C 1 * 2 C
or or or or
D D D D
15 days 30 days 10 days 30 days 10 days 30 days 10 days 30 days

(0)- Randomization; (*)- period with no medication; 1- clinical examination, electrocardiography, chest X-ray, echocardiography, and cardiopulmonary exercise test;
2- clinical examination and echocardiography.

Fig. 1— Sketch showing the methodol ogy used in the examinationsin the different phases
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SBPissystalic systemic blood pressure, D istheleft ventri-
cular systolicdiameter, histhesystolicwall thickness, 1.35
isthe converting factor from mmHgto g/cm?, and Risthe
left ventricular systolicradius(D/2).

Theincremental rateof left ventricular pressureinres-
pect totime, or mean I eft ventricul ar dP/dt, wasalsocalcula
ted 22 based on a curve of mitral regurgitation velocity
obtained with cardiac output oriented by color flow map-
ping in apical 4-chamber view. Thetime necessary for a
variationof 32 mmHginleft ventricular pressure (velocity
of 1 m/segto4 m/seg) wascalculated in milliseconds, and
thistimewasused asthedenominator of therelation dP/dt =
(32mmHg/t) x 1000. Withthisobjective, theregurgitation
curveswiththebest definition of theborderswereselected,
and adifference of up to 20 mm Hg between the systolic
peak of the curve and the patient’ s systolic blood pressure
was accepted asvalid.

All patientsunderwent acompl eteechocardiographic
examination at the beginning of the study, whichwasused
asamodel in subsequent examinations. If themeasurements
in the different subseguent examinations had avariation
greater than 10%, new measurements were performed to
confirmthefindings, and, therefore, toavoidintrinsicvaria
tions depending on the position of the transducer. To test
theinter- andintraohserver variability, 10 examinationswere
randomly chosen, and the results obtained by the 2 obser-
versparticipatinginthe study were compared.

TheWilcoxontest wasused for analyzing ventricul ar
function, stroke volume, and regurgitant fraction. The
paired ¢ test wasused for analyzing theleft ventricular sys-
tolicand diastolic diameters, heart rate, and blood pressure.
The interphase variability was studied by using D% =
[(Post—Pre)/Pre] x 100, and theresultswereanalyzed with
the Friedmantest comparing D% A x D% B x D% Cx D%D;
theresultswith significant differenceswerecompared with
the multiple comparisons procedure. The cardiothoracic
ratio was analyzed with the Friedman test. The statistical
significancelevel of p£0.05wasadopted. Theinter- andin-
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traobserver variabilitieswere studied with the correlation
coefficient using linear regression analysis.

Results

Weprospectively studied 12 patients (9 females) with
ameanageof 12.5+2.4 years(6-15years) and body surface
between0.79 and 1.63 m?, who had chronic mitra regurgita:
tion with arheumatic etiology (outpatient care unit follow-
up 3 6 months) with hemodynamic repercussion. Nine
patientswerein NYHA functional class|, and 3 patients
werein NYHA functional classl|. All patientswererecei-
ving penicillin benzathine, and the 3in functional classl|
weretaking 10 mcg/kg/day of digoxin.

At the beginning of the study, themean diastolic dia-
meter on echocardiography was58.6 mm (51 to 73 mm) cor-
respondingtoanincreaseof 12to55% inthesuperior limit
of the datastandardized for body surface by the American
Society of Echocardiography 2; themean systolic diameter
was36.6 mm(31to47 mm); themean DD%was38.08% (34t0
42%); and the mean gjection fraction was 67.25% (62 to
72%). All patientshad sinusrhythm on the electrocardio-
gram and acardiothoracic ratio between 0.35 and 0.59 on
chest X-ray (tab.1).

Clinically, noalterationinfunctional classexisted, no
patient wasexcluded from thestudy and all patientspassed
though the4 phases. No changein theelectrocardiographic
findingswas observed when analyzing the QRS complex,
theventricular repolarization or the QT interval . Thechest
X-ray showed no evident alterationinthe pulmonary flow
pattern, and the cardiothoracic ratio had no significant
variation. Themean vauesin thedifferent phaseswereas
follows, Pre=0.47; A=0.46;B=0.46; C=0.47;andD=0.47.

Heart rate, systolic, diastolic, and mean blood pres-
sures, and | eft ventricular diastolic diameter showednosig-
nificant variation when the pre- and postdatawere compa:
redinthedifferent phases(tab. I1).

The end-systolic diameter showed a significant re-
ductioninthephasesA, B, and C, and nosignificant varia-

Table I — Characteristics of the patients in baseline conditions distributed according to age, functional class, weight, body surface, blood pressure, and
echocardiographic data
Pt Age FC weight BS BP ECG CTR Echocardiogram
DD SD
01 10 | 41 1.33 120x70 Sin/LAO 0.45 55 32
02 13 | 43 1.43 110x70 Sin/LAO 0.46 73 47
03 14 | 51 1.55 120x80 Sin/NI 0.44 57 34
04 12 | 33 1.15 104x74 Sin/LAO 0.45 51 31
05 14 | 40 1.33 130x70 Sin/NI 0.48 56 35
06 11 1 26 1.02 100x70 Sin/LAO 0.59 60 36
07 15 | 49 1.46 130x80 Sin/LAO 0.45 55 37
08 13 1 50 1.42 120x80 Sin/LAO 0.55 65 39
09 6 | 20 0.79 90x60 Sin/LAO 0.52 59 35
10 14 | 55 1.55 114x80 Sin/LAO 0.44 57 36
11 13 | 62 1.63 106x70 Sin/LAO 0.35 56 35
12 15 1l 49 1.52 114x76 Sin/LAO 0.45 64 42
Pt - patient; FC - functional class, BS — body surface; BP — systemic blood pressure; ECG - electrocardiogram; Sin — sinus rhythm; LAO — |eft atria overload; NI —
norma; CTR — cardiothoracic ratio; DD — diastolic diameter; SD — systolic diameter.
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Table II — Mean values of the parameters analyzed distributed in the different phases, before (pre) and after (post) pharmacological intervention
A B C D

Pre Post Pre Post Pre Post Pre Post
HR 81.7 81.6 86.1 82.9 83.8 81.5 85.1 85.1
SBP 115.4 115.8 113.3 112.1 117.1 112.9 116.2 114.6
DBP 74.2 76.7 733 72.9 79.2 73.8 77.9 76.7
MBP 87.9 89.7 86.7 86 91.7 86.7 90.8 89.1
LvDD 59.3 58.8 59.1 59.3 59.3 58.9 59 58.8
LVSD 37 35.9** 37.2 36.3** 37.8 35.8** 37.3 374
DD% 375 38.9 37 38.8** 36.3 39.2%* 36.9 36.3
EF% 66.3 68.7* 66 68.3** 65.3 69** 65.9 65.3
ESWS 86 76.3** 86.7 78.5%* 91.8 73.3** 86.4 91.3
Wss 170.5 154.2%* 170.9 157.5%* 180.1 149.6** 170.6 178.6
dP/dt 1180.6 1592.6** 998 1157.5%* 1042.4 1409** 1203.5 1179
RF 27 24.9* 28.3 25.2 253 23 25.8 253
RIA 6.4 5.6* 6.7 6.1 6.1 5.6 6.1 6.1
SY, 458 49.1* 458 47.6 45.7 47.8 48.3 46
HR- heart rate in beat/min; SBP- systolic blood pressure; DBP- diastolic blood pressure; MBP- mean blood pressure in mm Hg; LVDD- left ventricular diastolic
diameter in mm; LV SD- left ventricular systolic diameter in mm; DD%- left ventricular shortening fraction in %; EF%- |eft ventricular gjection fraction %; ESWS- left
ventricular end-systolic meridional wall stress in g/cm?; Wss- |eft ventricular end-systolic wall stress in mmHg; dP/dt- incremental rate of LV pressure in respect to
time in mm Hg/s, RF- regurgitant fraction in %; RJA- regurgitant jet areain cm?; SV- left ventricular stroke volumein cm®. * P £ 0.05 ** PE 0.01.

tioninphase D (A: p=0.01; B: p=0.005; C: p=0.0004; D:
p=0.7). Themultiple comparisonstest showed that phase C
wasthemost different fromtheplacebophase,ie, C>D. The
shortening fraction (DD%) had asignificant increasein
phases B and C, and the gjection fraction (EF%) in phases
A, B, and C, with no significant variation in phase D (A:
p=0.1and p=0.04; B: p=0.002 and p=0.002; C: p=0.001and
p=0.001; D: p=0.55and p=0.64, respectively). Themultiple
comparisons test showed that phases B and C were the
most different fromtheplacebo phase, ie,BandC>D. The
mean dP/dt showed asignificant increasein phases A, B,
and C, with amild reduction in phase D (A: p=0.002; B:
p=0.01; C: p=0.001; D: p=0.8). Themultiplecomparisonstest
showed that phases A and C were the most different from
theplacebo phasg, ie, A and C > D. Bothleft ventricular end-
systolic meridional wall stress(ESWS) and | eft ventricular
end-systolicwall stress (Wss) showed significant reduction
inphasesA, B, and C, and amildincreasein phase D (A:
p=0.007 and p=0.007; B: p=0.003 and p=0.005; C: p=0.009
and p=0.01; D: p=0.3 and p=0.3, respectively). Thestroke
volumeshowed anincreaseinphasesA, B,andC,and are-
ductioninphaseD; thisincrease, however, wasonly signi-
ficantinphaseA (A: p=0.03; B: p=0.2; C: p=0.4; D: p=0.3).
Both the regurgitant fraction and the regurgitant jet area
showed reductionsin phasesA, B, and C, and novariation
inphaseD. Thisreduction, however, wasonly significantin
phaseA (A: p=0.03and 0.04; B: p=0.07 and 0.07; C: p=0.1
and0.2; D: p=0.8and 0.9, respectively). Themeanvaluesof
each parameter studied distributed inthedifferent phasesof
thestudy areshownintablell.

Nine patients underwent the cardiopulmonary exer-
cisetest. Of the 12 patientsstudied, 2 did not undergo that
test dueto technical difficultiesasfollows: thefirst patient
could not pedal dueto lack of adaptation, and the second
patient was short-statured, and, therefore, could not un-
dergothetest. Thethird patient (patient 11) wasexcluded

from thestudy because she did not undergo phase C. Eight
patientswereinfunctional classl inregard to oxygen con-
sumption; 1 patient had data compatible with functional
class Il in the postplacebo phase. This phase had the
lowest levelsof maximumVO,; however, asignificant diffe-
rence between the prestudy data and those after phases A,
B, or Cdidnot exist. Maximum VO, valuesinthedifferent
groupswereasfollows: 33+8.4 (20—-46.6) in the prestudy
examination; 32.5+5.5(27.4—-41.3) inphaeA; 31+6.4(24.6—
43.6) in phase B; 34.8+10.8 (19.3—55.7) in phase C; and
25.447.6(10.3—36.2) in phaseD. Theanaerobicthreshold
valueswereasfollows. 25+5.1 (16.3—33.6) inthe prestudy
examination; 25.7£6.2(15.9—33.3)inphaseA; 22.5£6.1(16.1
—36.8) inphaseB; 25.3+4.7 (16.3—32.6) in phase C; and
18.7+5.2(7.9—25.9) inphaseD.

Theinter- andintraobserver correlation coefficientsof
thelinear regression analysiswere, respectively, 0.98 and
0.98for left ventricul ar diastolicdiameter; 0.99 and 0.97 for
left ventricular systolic diameter; 0.99 and 0.99for left atrial
area; 0.98and 0.97 for theregurgitant jet area; 0.95and 0.98
for theaorticroot measurement; 0.99and 0.99for theintegral
of timeand vel ocity of theaorticflow; 0.92 and 0.94 for the
dt measurement; and 0.94 and 0.98for theh measurement.

Discussion

Several indiceshave been proposed to assess|eft ven-
tricular systolic function in patients with chronic mitral
regurgitationwith the purpose of analyzing the contractile
function closely related to other factors, such as preload,
afterload, and heart rate.

No previousstudy existsanalyzingthebehavior of the
echocardiographic parameters of |eft ventricular systolic
functionunder pharmacol ogical interventionwith digitalis
and enalapril in asymptomatic children and adol escents
with mitral regurgitation and hemodynamic repercussion
with preserved | eft ventricular systolicfunction.
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Chronic mitral regurgitation causesvolumeoverload
inleft chamberswith aconsequent increasein the preload
conditions, which favorstheir performance through the
Frank-Starling mechanism. Becausepart of thestrokevol u-
meisejected to alow-pressureand high-compliance cham-
ber, such astheleft atrium, afterload inthissituationislow
or normal, being increased only in later periods of the
disease evolution, when, despite these favorable condi-
tions, theleft ventricle hasdifficulty in gjectingitsvolume
dueto the systolic dysfunction. At thismoment, heart fai-
lure becomes manifest with appearance of the symptoms
dueto low output and pulmonary congestion.

Several studieswere carried out with patientswith
heart failureand mitral regurgitation, aiming at analyzingthe
clinical improvement of patients, ie, animprovementin
functional classor areductioninmortality at thelongrun, or
both 3424, Although repercussioninfunctional classisvery
important in the clinical follow-up, by definitionitis
unfeasiblein asymptomatic patients.

In the present study, the behavior of someechocardio-
graphic parameters of ventricular function under inotropic
and vasodilating pharmacological action wasanalyzedin
mildly symptomatic patientswith chronicmitral regurgitation
andnormal gjectionfraction at thebeginning of theprotocol.

Theclinical data showed no significant variationin
heart rate or blood pressure during the study. Because | eft
ventricular diastolic diameter showed nosignificant varia-
tioninthedifferent phases, prel oad was considered stable
during the study. Although some studies have shown are-
ductionindiastolic diameter after the use of somevasodila-
tors”13 no changesinthese parameterswereobservedin
adultswith cardiomyopathy receiving captopril and place-
bo3, in patientswith significant mitral regurgitation after a
single dose® or prolonged use 2 of captopril, in adultswith
mitral regurgitation secondary to mitral valvular prolapse
receiving ramipril °, andinhealthy individua safter digoxin
administration®.

L eft ventricular end-systolic diameter decreased sig-
nificantly inthe phasesinwhich digoxinand ena april were
administered, with no variationinthe placebo phase (D).

Both the shortening and gjection fractions, aswell as
mean dP/dt, increased in the phaseswith drug administra-
tion, indicating animprovement in the parametersof ventri-
cular function, atotally different behavior fromthat obser-
vedwith placebo admini stration. Because prel oad remained
unaltered, webdievethat thiswasdueto anincreasein con-
tractility withtheuseof digoxinandtoaprobablereduction
inafterload withtheuse of enal april. Thismay somehow be
confirmed by thereductioninleft ventricular wall stressob-
served inthegroupsreceiving medication.

Theforward systolic volume g ected fromthel eft ven-
tricleper heartbest isanother parameter indicativeof left ven-
tricular systolicfunction. Consideringthat thisistheresult of
thedifferencebetween thediastolic and systolic ventricular
volumesfor eachlevel of contractility, it hasadirect corrda
tionwith preload and aninversecorrelationwith afterload. In
normal situations, thisvolumeistotaly gjectedintheaorta
and congtitutestheforward strokevolume.
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Inmitral regurgitation, agrest part of thestrokevolume
flowsback totheleft atrium, and theforward strokevolume
hasaninverserelationwiththemitral regurgitationvolume.
Considering that approximately half of themitral regurgita
tion occursprior tothe aortic valve opening %, boththel eft
ventricular end-systolic volumeand theforward strokevo-
lume are decreased in mitral regurgitation. In the present
study, an increase in stroke volume was observed in the
phaseswith drug administration, and amild reductionwas
observed in the placebo phase; however, only the phase
withdigoxinshowed astatistically significantincrease. The
mitral regurgitant fraction wasalso reduced in the phases
with drug administration, and thisreductionwassignificant
only inthe phasewith digoxin.

Although it was previously proposed that the size of
theregurgitant orificediminishedin situationswithincrea-
sed ventricular contractility or reduced intraventricular vo-
lume?27, or both, thistheory could not explain our results,
because the vel ocity of the jet and not the regurgitation
volumewasthefactor determiningthesi zeof theregurgitant
areain color flow mapping ?2. Based onthis, themechanism
of the difference observed between digoxin and ena april
could be explained by the capacity of theformer to reduce
the systolic pregjection period 2. Knowing that, in the
presenceof mitral regurgitation, theleft ventricular forward
strokevolumeisinversaly corrdated withthemitral regurgi-
tation volume, and considering that regurgitation occurs
mainly inthe systolic pregjection phase®, areductioninthis
periodwith digoxinmay play animportant roleinregurgita:
tion reduction, becauseit reducesthetimeinwhichregurgi-
tationismoreintense. L ater on, withtheaorticvalveopening
andareductioninleft ventricular systolic diameter, areduc-
tionin theregurgitant orifice and anincreasein the regur-
gitationvelocity occur. Atthat moment, however, agrest part
of theintraventricular volumeisalso gjected into the aorta,
diminishing the regurgitation volume, and, therefore, the
velocity of theregurgitant jet. Considering that nosignificant
variation in heart rate was observed, the reduction in the
preeection period should befollowed by anincreasein the
systolic g ection period. Thismechanism could explainboth
thereductioninthevalvular regurgitation and theincrease
inthestrokevolumein patientswith mitral regurgitationand
preserved ventricular functionwiththeuseof digoxin.

Thereduction in mitral regurgitation with the use of
vasodilatorswas previously cited in patients with cardio-
myopathy after receiving captopril for 8to 12 weeks?, and
alsoinadultswith significant mitral regurgitationreceiving
quinapril "3, losartan®, and ramipril °. Webelievethat the
mild variations here observed could achieve statistical
significanceinlarger popul ation samples.

Because previous studies do not exist indicating that
thesystolic pregjection period may bealtered by enal april,
unlikethat which occurswith digoxin, thereductioninthe
regurgitationvolumewith enalapril should occur mainly in
thesystolic g ection period, whenthereductionin afterl oad
may favor amildincreaseinleft ventricular strokevolume
with areduction in regurgitation. Thesefavorable effects,
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however, may be attenuated by thesignificant regurgitation
of the pregjection phase. Based on this, both the mitral
regurgitation vel ocity, which determinestheregurgitant jet
area, and the strokevolumecould belittlealtered.

Thecardiopulmonary exercisetest may helpto charac-
terizethefunctional classof thepatientswith mitral regurgi-
tation. Of the 2 patients classified asfunctional class|l on
clinical evaluation who underwent thetest, 1 had V0, con-
sumptionlevelscompatiblewith functional class| andthe
other had them compatiblewith functional classllI onthe
test performed after theuse of placebo. Thissmall number of
patients does not alow conclusions about the mechanism
involvedinthisdifference between theclinical evaluation
and that resulting from the cardiopulmonary exercisetest.
Thelast patient, however, had aworseleft ventricul ar per-
formance measured on echocardiography ascompared with
those of the other patients.

Inthisstudy, we observed animprovementinthepara
meters studied with the use of digoxin and enalapril. Al-
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though digoxin proved to besuperior in someresults, both
were considered effectivefor this purpose, and the combi-
nation of the drugs showed no additional effect.

New studies should be carried out to el ucidate whe-
ther theimprovement in the parametersof ventricular func-
tion have beneficia effects on the long-term evolution of
thesepatients, mainly consideringthesurvival or evolution
tosurgical treatment, or both. Asprevioudly cited, patients
with chronic mitral regurgitation may haveanirreversible
silent myocardia dysfunction3!. Based onthis, wecurren-
tly donot know whether thetreatment with digoxin or enala-
pril, or both, may beneficially delay the appearance of that
dysfunction or mask its beginning or itsevolution, or both,
becoming, inthiscase, deleteriousto the patient’ sevolution.
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