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Original article

Electrocardiographic findings in
mitral stenosis. Hemodynamic
correlation.

The electrocardiographic changes seen in 51 patients with pure mitral stenosis (MS) were com-
pared with hemodynamic data obtained from right and left cardiac catheterization in order to
understand its genesis and verify the possibility of non-invasive assessment of the severity of mitral
valve obstruction.

Three-fourths of the patients were in either functional class 11 or 1V and none in class |. Left atrial
hypertrophy was seen in 75% of patients in sinus rhythm and the majority of them had pulmonary
capillary wedge pressure (PCWP) greater than 20 mmHg. Right ventricular hypertrophy (RVH) was
the second most common ECG abnormality (41%) and correlated well with increased pulmonary
arterial systolic pressure (PASP) (sensitivity = 86%, specificity = 73%). Those patients who had
RVH associated with right axis deviation had even higher PASP. Atrial fibrillation (AF) was seen in
28% of patients and its presence may indicate more severe MS as assessed by the diastolic mitral
valve gradient, PCWP and PAPS when compared to patients in sinus rhythm. However, it probably
results from the combination of duration of rheumatic disease, atrial myocardial fibrosis and the size
of the mitral valve orifice. Normal ECG was an infrequent finding (16%) and always implied low
PCWP and PASP. It is concluded that the ECG most frequently reflects the hemodynamic derange-
ments of patients with MS and it can accurately identify those who may have pulmonary hyperten-

sion.

For several decades, before the advent of cardiac cath-
eterization, the el ectrocardiographic changes seem in pa-
tients with mitral stenosis were purely descriptive!. The
initial works of Wood 2 ,Semler* and Imperial®, attempted
to correlate these findings with hemodynamic data. With
the introduction of cardiac catheterization and
echocardiography, the electrocardiogram was the consid-
ered a secondary diagnostic tool in the evaluation of mi-
tral stenosis.

Hence, very few studies were performed to correlate
the electrocardiographic findingswith hemodynamic eval u-
ation in obstructive mitral valve disease Thisprompted us
to produce a retrospective study so as to obtain a more
comprehensive understanding of the ECG in this pathol-
ogy and a non-invasive evaluation of its severity.

Material and methods

Twelve-lead el ectrocardiogramsof 51 patientswith mi-
tral stenosiswere reviewed retrospectively for analysis of
the P wave, QRS complex and the cardiac rhythm These

patients belong to apopulation of 94 cases of mitral steno-
sis, who had had cardiac catheterization from 1972 to 1979
at the Hospital Geral de Bonsucesso. Thirty-eight of the
94 patients were excluded because of another associated
significant valvular lesion, whilefive patientswere excluded
becausetheir ECG'swerenot available.

Cardiac catheterization was performed in those whose
hemodynamic derangements caused by the mitral valve
obstruction, placed thin functional class I, I1l and IV of
theNYHA. Seventeen patients (33%) wereinclassl|, 31,
(59%) inclasslil and 4 (8%) in class. Thirty three patients
(65%) gave ahistory of rheumatic fever.

Thefollowing criteriawere utilized to assessthe el ectro-
cardiographic abnormalities of the P wave, QRS complex
and cardiac rhythm: 1 - left atrial hypertrophy (at least two
of thefollowing criteria): a) P Waveequal to or greater than
0,12 secinlead I1; b) notched Pwaveinlead I1; ¢) negative
deflexion greater than 0,03 mm-secin V1 (Morrisindex); 2-
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right atrial hypertrophy; P wave greater than 0,25 mV in
lead 11; 3 - right ventricular hypertrophy (at least two of the
following criteria): @) QRS axix equal to or greater than
+95%, inthefrontal plane; b) R>SinleadV ; c)rsorgsin
leadV ;d) RSorrSinleadV (theright ventricular hyper-
trophylwas classified accordlﬁng to the combination of the
ECG abnormadlities: type A =a+b+d, typeB =b+d, type
C=a+c+d); 4-right bundlebranchblock: a) Rs’ inlead
V ;b)RsinleadV (withdurreds); c) QRSduration greater
than 0,10 sec; 5 - Atrial fibrillation- a) Absence of Pwave;
b) fibrillation of thebasdline; ¢) irregular ventricular rhythm.

The patients underwent cardiac catheterization follow-
ing asix hour fast. All drugs had been discontinued for at
least six hours prior to the catheterization. Pressureswere
measured, using transducers at the level of the mid auxil-
iary limewith the patient in horizontal decubitus. The mean
pulmonary capillary wedge pressure was obtained by elec-
tric damping of the phasis pressure curve. Thetransmitral
mean diastolic pressure gradient was obtained by simulta-
neous eguisensitive pressure recording from the left ven-
tricleand pulmonary capillary wedge position.

The average time between the electrocardiogram and
cardiac catheterization was 20.0 + 29.4 days.

Thetimeinterval between the onset of acute rheumatic
fever (when referred) and the date of the electrocardio-
gram was called: duration of rheumatic disease. Thetime
interval between the recognition of heart disease and the
date of the el ectrocardiogram was called: duration of heart
disease. These were sought for each patient through a
review of in-patient and out-patient records and available
inthe majority of them The patient’sage ranged from 10to
61 yearswith amean of 37.5 + 10,7 years. Thirteen were
mages and 38 females No patients had any other form of
heart disease, chronic obstructive pulmonary disease and
none had left bundle branch block or hemiblocks in the
electrocardiogram.

Date are expressed as the mean standard deviation.
Analysis of differences among groups was made by
Student’s t test. Regression equation was obtained by
standard formulas. Probability lessthan 5% (p < 0,05) was
considered significant.

Results

The pulmonary capillary wedge pressure, transmitral
mean diastolic gradient and pulmonary artery systolic pres-
surevaluesof our patient population were 24.6 + 8.5, 18.6
+ 8.3, and 56.5 + 23.5 mmHg, respectively.

The electrocardiographic changes seem in the 51 pa-
tientswith mitral stenosis are depicted intablel.

Cardiac rhythm: Thirty-seven patients (72%) were in
sinusrhythm and 14 (28%) werein atria fibrillation. The
relationship between cardiac rhythm, pulmonary wedge
pressure (PCWP), transmitral diastolic gradient (G) and
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pulmonary artery systolic pressure (PAPS) are shown in
tablell.

Table| - Electrocar diographic findingsin 51 patients with mitral
stenosis.

Normal ECG 9 (18%)
Atrial fibrillation 14 (28%0)
Sinusrhythm 37 (72%)
Left atrial hypertrophy 28 (76%)
Right atrial hypertrophy 12 (32%)*
Right ventricular hypertrophy 21 (41%)*
TypeA 6 (29%0)
TypeB 11 (52%)
TypeC 4 (19%)
Right QRS axis deviation 12 (23%)
Right bundle branch block 5 (10%)

* Percentage remated to 37 patientsin sinus rhythm.

Tablell - Relation between pulmonary capillary wedge pressure
(PCWP), transmitral diastolic mean gradient (G), pulmonary
artery systolic pressure (PAPs) (in mmHg) and car diac rhythm in
patientswith mitral stenosis.

SnusRhythm _ Atrial Fibrillation
(n=237) 4 (n=14) PL 0.05

PGWP 234+ 7.9 277+94 N.S.

G 175+83 216+7.8 N.S.

PAPs  538+228 64.0 % 24.7 N.S.

The differences were small and were not statistically
significant. However, it may be seen that all three observed
pressure parameters, had a greater mean value in the pa-
tientswith atrial fibrillation.

A history of prior rheumatic disease wasfound in 33 of
the 51 patients (65%). The duration of heart disease was
determined in 49 cases (96%). The relation between car-
diac rhythm and duration of rheumatic disease (DHD) is
depictedintablelll.

Tablelll - Relation between the duration of rheumatic disease
(DRD), duration of heart disease (DHD) (in years) and car diac
rhythm In patients with mitral stenosis.

Sinus Atrial

Rhythm.  Fibrilation  ~ 53099

211+104 279484
DRD(n=33) 7117104 ZE N.S.
DHD (m=dg 742810 91x67(M g

=35) =14)

Although the differences were not statistically signifi-
cant, again the duration of disease appeared to be longer
in patientswith atrial fibrillation.

Left atrial hypertrophy (LAH): Of the 37 patients with
sinusrhythm, 28 (76%) presented el ectrocardiographic cri-
teria of left atrial hypertrophy. The pulmonary capillary
wedge pressurewas 25.7 £ 6.7 mmHg in patientswith left
atria hypertrophy and 16.4 £ 7.6 mmHgin patientswithout
it(p<001).1n89% (25/28) of patientswitheft atrial hyper-
trophy, the pulmonary capillary wedge pressure was equal
to or greater than 20 mmHg, whereasin 77% (7/9) of pa-
tientswithout hypertrophy waslessthan thisvaue (fig.1).
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Right ventricular hypertrophy (RVH) andright atria hy-
pertrophy (RAH): Twenty one (41%) of the 51 patients
studies had electrocardiographic criteriaof right ventricu-
lar hyper trophy, type B being the commonest form. The
pulmonary arteria systolic pressurewas 75.1+ 23.6 mmHg
in patientswith right ventricular hypertrophy and 43.7 +12.0
mmHgin patientswithout it (p < 0.01). Eighty-six percent
(18/ 21) of patients with RVH had pulmonary artery sys-
tolic pressure greater than 50 mmHg, whereas 73% (22/30)
of patients without RVH had pressure less than this value
(fig.2). The pulmonary arterial systolic pressurelevelsfor
the three types of right ventricular hypertrophy were
dightly but not significantly different: 82.0+: 25.5 mmHg
for type A, 74.7 £ 24.5 mmHg for type B and 65.7 + 20.5
mmHg for type C. Therelationship between right ventricu-
lar hypertrophy in the electrocardiogram and pulmonary
capillary wedge pressure and mitral diastolic gradient is
shownintablelV.
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Fig. 1 - Distribution of 37 patients with mitral stenosisin sinus rhythm
according to the presence or absence of left atrial hypertrophy (c LAH
and s LAH, respectively) in relation to the mean pulmonary capillary
wedge pressure (PCWP) (in mmHg). Mean values and standard devia-
tion are shown by long and short horizontal lines, respectively.

Patients with RVH had significantly greater levels of
these pressure data than those without it. Right atrial hy-
pertrophy was found in twelve of 37 patients (32%) in
sinus rhythm. Six had associated right ventricular hyper-
trophy.

Right QRS axisdeviation (RAD): QRS axisequal to or
greater than + 95° in the frontal plane was considered
right axisdeviation and wasfound in twel ve patients (23%).
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Fig. 2 - Distribution of 51 patients with mitral stenosis according to the
presence or absence of hight ventricular hypertrophy (cRVH andsRVH,
respectively) in relation to the pulmonary artery systolic pressure (PAPS)
(in mmHg). Mean values and standard desviation are shown by long
and short horizontal lines, respectively.

All had right ventricular hypertrophy in the el ectrocardio-
gram and a pulmonary arterial systolic pressure greater
than 40 mm Hg. The pulmonary arterial systolic pressure
inpatientswith RVH and right QRS axisdeviationwas 81.2
+25.7 mm Hgwhereasin patientswith RV H without, right
QRSaxisdeviation, itwas67.0+ 18.7 (N S). Theratio be-
tween QRS axis and pulmonary arteria systolic pressure
in41 patientswith PAPsequal to or greater than 40 mm Hg
isdepicted in figure 3 and one can seen the poor relation-
ship between these two parameters.

All patientswith right QRS axis deviation had apulmo-
nary capillary wedge pressure equal to or greater than 20
mmHg.

Right bundle branch block: Right bundlebranch block was
seemingix patients(12%) threeof whom had right ventricular
hypertrophy in the electrocardiogram. The pulmonary
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Fig 3 - Correlation between QRS axis (AQRS) and pulmonary ar-
tery systolic pressure (PAPs) in 41 patients with mitral stenosis
and PAPs greater than 40 mmHg (the horizontal line parallel to
the PAPs axis separates patients with norma and abnorma AQRS)
(c RVH = with right ventricular hypertrophy, s RVH = without right
ventricular hypertrophy).

Tabela IV - Relation between right ventricular hypertrophy

(RVH) in the electrocardiogram and pulmonary capillary

wedge pressure (PCWP) and transmitral mean diastolic

gradient (G) (in mmHg) in patients with mitral stenosis.
WithRVH  Without RVH

(n=21) (n = 30) P
PCWP 287+7.4 21.7+7.9 <0.01
G 23.7+6.9 151+7.3 <0,01
Table V - Relation between normal wusd abnormal

electrocardiogram and pulmonary artery sytolic pressure
(PAPs), pulmonary capillary wedge pressure (PCWP) and
transmitral mean diatolic gradient (G) (in mmHg) in patients
with mitral stenosis.

Normal ECO Abnormal ECGS p
(n=8) (n=43)
PAPs 33.0+9.8 61.0+ 205 <0.01
PCWP 14.7 £ 57 23+75 <0.01
G 9.1+3.8 20475 <0.01

artery systolic pressurewas 59.3 + 18.5 mmHg, being greater
than40 mmHginall cases.

Normal Electrocardiogram: normal ECGswerefoundin
eight patients (16%). The relation between PCWP, G and
PAPsin patientswith normal and abnormal ECGsisshown
intable V. Patientswith abnormal ECGs had significantly
higher values of these parameters when compared to pa-
tients with normal electrocardiogram. No patient with a
normal ECG had PCWP, G and PAPs values greater than
22, 14 and 46 mm Hg, respectively. Half of the patientswith
normal electrocardiogram were in functional class |1 and
the other half in class|I|I.
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Discussion

The present study in 51 patients with mitral stenosis
demonstrates that correlations between electrocardio-
graphic changes and hemodynamics can be established.
Left atrial hypertrophy wasthe most common ECG finding
being present in 55% of all cases and 76% of patientsin
sinusrhythm. The Pmitral correlateswith aleft atria pres-
sure greater than 20 mmHg in the majority of cases. How-
ever, its absence does not necessarily mean less severe
mitral valve obstruction. Several patientswith anormal P
wave had elevated pulmonary capillary wedge pressures
(fig. 1).

Right ventricular hypertrophy wasthe second most com-
mon ECG abnormality being present in 41% of the patients
and correlated well with thelevel of pulmonary artery sys-
tolic pressure. RVH in the electrocardiogram was seemin
86% of patients with pulmonary artery systolic pressure
greater than 50 mmHg (sensitivity) and its absence was
found in 73% of patients with pressures smaller than that
value (specificity). However if 35 mmHg PAPswere used
the sensitivity of the electrocardiogram increased (100%
true positives) but specificity was decreased (80 % false
negatives). Therefore, the absence of RVH inthe ECG does
not exclude the possibility of pulmonary hypertension
but systemic levelswill not be seenin thissetting (fig. 2) .

Right QRS axis deviation was seen in about one fourth
of our patients with mitral stenosis. Its presence was a
sensitive indicator of PAPs greater than 40 mmHg. We
found that patients with RVH who have right axis devia-
tion tended to have greater PAPs than those without axis
shift. However, the differences were not statistically sig-
nificant. Atria fibrillation was a common finding in our
population (28%) and one could identify atrend towards a
more severe degree of mitral stenosis, as evaluated by the
pulmonary capillary wedge pressure transmitral mean di-
astolic gradient and pulmonary artery systolic pressurein
these patients when compared to those in sinus rhythm,
although the differences were not statistically significant
(tablell).

Atria fibrillation was not found in any patient with
PCWPlessthan 15 mmHg and amitral valvediastolic gra-
dient lessthan 10 mmHg.

In comparing the duration of rheumatic disease and du-
ration of heart disease it was seen that patients in atrial
fibrillation had adightly greater number of yearsthan those
in sinus rhythm, although the differences were not statis-
tically significant. A normal electrocardiogramwasanin-
frequent finding (16%) and alwaysimplied alaw pulmo-
nary capillary wedge and pulmonary artery pressures, and
asmall transmitral diastolic gradient. Correlating the elec-
trocardiographic and pressure data, we were ableto clas-
sify our mitral stenosis population in three subgroups:

1. Hypertensive mitral stenosis: Thirty four patients had
transmitral diastolic gradient greater than 15 mmHg and
PCWP greater than 20 mmHg. All had PAPs greater than
40 mmHg (80% had it greater than 50 mmHg). Eight pa-
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tientswerein NY HA functional classll, 22inclasslill and
fourinclassIV.

2. Discrete mitral stenosis: eleven patients with
transmitral diastolic gradient between 10 and 15 mmHg
and PCWP between 15 and 20 mmHg. Nome had PAPs
greater than 50 mmHg. Five patientswerein NYHA func-
tional classil and sixinclassllI.

3. Normotensive mitral stenosis: Six patients with
transmitral diastolic gradient smaller than 10 mmHg and
PCWP smadller than 15 mmHg. Nome had PAPsgreater than
50 mmHg. Four werein NYHA functional classil and two
inclasslll.

The mean pulmonary artery systolic pressure for pa-
tientswith hypertensive, discrete and normotensive mitral
stenosis according to the above classification were 66.6 +
19.0,41.4+6.0and 28.0+ 7.4 mmHg, respectively, and the
differenceswere statistically significant (p < 0.05) . Com-
paring these subgroups (table V1) it was seen that no pa
tient with normal electrocardiogram had hypertensive mi-
tral stenosis. Atria fibrillation was seen in the hyperten-
sive and discrete subgroups but not in the normotensive
one. Sinus rhythm was prevalent in al subgroups but | eft
atria hypertensivewasquiterareinthe normotensiveform.
Right ventricular hypertrophy was almost alwaysindica-
tive of hypertensive subgroup.

Table VI - Electror ardiograPhic findingsin 51 patients with
mitral stenosis (MS) when classified accordingly to the
pulmonary capillary wedge pressure and transmitral mean
diastolic gradient (seetext)

Hypertensive Discrete Normotensive
MS MS MS
(n=34) (n=11) (n=16)
Normal 0 3 (27%) 5 (83%)
Sinus rhythm 23(68%) 8 (73%) 6 (100%)
Atria fibrilmation 11 (32%) 3 (72%) 0
Left atrial
hypertrophy 22 (95%)* 5 (62%)* 1 (17%)*
Right atrial.
hypertrophy 10 (430/6) * 2 (25%)* 0
Right ventricular
hypertrophy 20 (59%) 1(9%) 0
Right QRS axis
deviation 12 (35%) 0 0
Right bundme
branch block 6 (18%) 0 0

* Percentage related to the patients in sinus rhythm.

For 30 years physicians have been looking at the elec-
trocardiogram for signs that would allow them to imply
intracardiac pressures and consequently to assess the he-
modynamic status of patients with mitral stenosis. Wood
23 in his extensive and classic review of this pathology
indicated adirect relationship between pulmonary arterial
pressure and right ventricular hypertrophy in the electro-
cardiogram. Lewis et al.” had earlier found the same re-
sults. Other authors were unable to find similar resultsin
relation to right ventricular hypertrophy # thus creating
some controversy. There seemsto be agreement when cor-
relating right QRS axis shift with pulmonary artery pres-
sureindicating that thisis probably the best isolated index
of elevated pulmonary vascular resistancein patientswith
mitral stenosis*®.

Our datademonstrates that el ectrocardiogram can pre-
dictif thereissignificant pulmonary artery hypertension,
and that the sensitivity isgreater than the specificity (86%
Vs 73%). Type A right ventricular hypertrophy seems to
indicate greater pulmonary artery pressurelevel than types
B and C, corroborating the findings of Mershon et al®.

The association of right QRS axis deviation and elec-
trocardiographic right ventricular hypertrophy correlated
with elevated pulmonary artery systolic pressure but the
degree of right axis deviation did not correlate with the
degree of pulmonary hypertension (fig. 3). Left atrial over-
load is diagnosed in the electrocardiogram by changesin
duration and morphology of the P wave. It is known that
pressure and/or volume overload of the left atrium may
cause increased duration and the notched shape of the P
wave primarily inlead |1 %11, but its el ectrogenesisis till
uncertain. Some authors feel that these changes are due
solely to increase in |eft atrial volume and/or mass 13,
while othersrefer to adelay inintra-atrial conductiontime
14,15

Increased posterior forces of atrial depolarization leads
toa“plusminus’ Pwaveinlead V . When the terminal
negative deflexionisequal to or greater than 0,04 mm-sec,
one has apositive Morrisindex ®.

The sensitivity and specificity of the eletrocardiogram
in detecting left atrial overload through changesin the P
wave have been good specially when atrueincreasein the
chamber volume exists but fal se positives and fal se nega-
tives have been seen frequently4. Our data shows that
threefourths of patientswith mitral stenosis have electro-
cardiographic pattern of left atrial hypertrophy and these
patients have greater hemodynamic disturbances as as-
sessed by the pulmonary capillary wedge pressure, than
those with normal Pwave.

The findings are confirmed by other authors® 1112, but
not by the elegant study of Josephson et al.*¢ that demon-
strated the absence of correlation between the electrocar-
diography pattern of left atrial hypertrophy and pulmo-
nary capillary wedge pressurein 21 patientswith different
forms of heart disease. They concluded that, in patients
with rheumatic mitral valve disease, the electrocardio-
graphic pattern of left atrial hypertrophy represents a
lengthening of interatrial conductiontimewhichiscaused
by the presence of rheumatic fibrosis and the increase in
left atrid volume.

The discrepancy between Josephson’s results!® and
ours, concerning the pulmonary wedge pressure vs. elec-
trocardiographic left atrial hypertrophy problem, seemsto
results from facts that may introduce bias in his results,
namely the small number of patientswith rheumatic mitral
valvediseasein hisstudy, a popul ation with less hemody-
namic disorders and the fact that his criteriafor inclusion
in the study was previous existence of P mitrale in the
electrocardiogram and not the fact that the patients had
mitral valve disease.

Atrial fibrillation is another finding that has
raised some controversy regarding its genesis.
Several possibilities as rheumatic fibrosis, left
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atrial dilatation and hypertrophy, rheumatic and/or dura-
tion of heart disease, either isolated or associated, have
been incriminated. Singer et al.'” used biopsied atrial
samples of patients with chronic atrial fibrillation for
electrophysiologic studies and noted nom-uniformity of
membrane potential, conduction velocity and excitability.
Bailey®® in adifferent study concluded that fibrosisisthe
pathologic substrate for this electrophysiologic non-ho-
mogeneity in patients with rheumatic heart disease, and
that the perpetuation of atrial fibrillation isrelated to scar-
city or absence of myocardia cells in the atrial. On the
other hand, Lee *° observed no differencein patients with
mitral stenosiswho werein sinusrhythm or atrial fibrilla-
tion asfar ashemodynamic data, is concerned, which was
confirmed by our present study.

Our data showed a trend towards longer duration of
disease in patients with atrial fibrillation as compared to
those in sinus rhythm, although the differences were not
statistically significant. Thisinformation leads usto con-
clude that in patients with rheumatic mitral stenosis the
appearance of atrial fibrillation will depend on the pres-
ence of myocardial fibrosis, serious ness of mitral valve
obstruction and duration of rheumatic disease altogether
and not to any of these parameters alone.

Normal el ectrocardiograms have been frequently found
in patients with significant mitral stenosis. Semler et al*
saw amincidence of 16% of normal ECG in patientsfound
to haveimportant mitral valve obstruction at surgery. Our
study shows a similar experience but no patient had pul-
monary artery systolic and capillary wedge pressures
greater than 46 and 22 mmHg, respectively.

Nome of the patientswerein NYHA functional class|V,
ashalf wereinclassll and half in classlll.

In conclusion, the present study indicates that a care-
ful assessment of the electrocardiogram can provide im-
portant information that may |ead one to assume the he-
modynamic status of a patient with mitral stenosis, spe-
cially the existence of pulmonary hypertension which can
be detected in most patients.

Resumo

As ateracOes eletrocardiogréficas observadas em 51
pacientes com estenose mitral (EM) pura foram compara-
das com as alteragbes hemodinamicas obtidas por
cateterismo cardiaco com o objetivo de esclarecer suas
causas e verificar apossibilidade de avaliagdo ndoinvasiva
da gravidade da obstrucéo valvar.

Trés quartos dos pacientes eram das classes funcio-
naisiil oulV enenhumdaclassel (NYHA). Hipertrofiado
atrio esgquerdo estava presente em 75% dos pacientes em
ritmo sinusal e a maioria deles tinha pressdo média de
capilar pulmonar (PCP) maior que 20 mm Hg. Hipertrofia
ventricular direita, (HVD) foi a segunda alteracéo
eletrocardiogréficamais comum (41%) evidenciando rela-
¢80 com a elevacdo da pressdo sistolica de artéria pulmo-
nar (PSAP) (sensibilidade = 86%, especificidade = 73%).
Aqueles pacientes que tinham HVD associada a desvio
do AQRS para adireita, tinham PASP ainda mais elevada.
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Fibrilagdo atrial (FA) foi encontrada em 28% dos casos e
sua presenca pode indicar EM mais severa, em termos de
gradiente ao nivel damitral, PCP e PSAP, do que nos paci-
entes em ritmo sinusal. Entretanto a FA, provavelmente
resultade umatriade: duragéo dadoencareumatica, fibrose
miocérdia atrial e &rea davalva mitral. Eletrocardiograma
normal foi um achado pouco freqliente (16%) e sempre
significou baixaPCP e PSAP. Conclui-seque o ECG reflete,
ma maioria das vezes o estado hemodindmico dos pacien-
tes com EM e pode identificar acuradamente os portado-
res de hipertenséo pulmonar.
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