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Value of exercise echo-
cardiography in evaluat-
ing left ventricular sys-
tolic function in mitral
stenosis
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Exercise echocardiography was performed for 34 patients with mitral stenosis (MS) to evaluate
left ventricular (LV) systolic function. The patients were categorized in three groups according to the
work loads attained: Group I, 14 patients who attained 25 watts; Group II, 10 patients, 50 watts;
and Group III, 10 patients, 75 watts. Among these groups, there were no statistical differences between
the resting echocardiographic LV systolic function and their cardiac catheterization data. Resting LV
end-diastolic and end-systolic dimensions (EDD and ESD) did not differ by group. During exercise,
EDD and ESD decreased significantly in all groups, but ESD at the maximum exercise in Group I was
greater than those of the other groups. The percent fractional shortening of the left ventricle (%FS)
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decreased significantly with exercise in Group I, while it increased significantly in the other groups.
The mean velocity of circumferential fiber shortening (mean Vcf) increased significantly in all groups,
but the extent was least in Group I. The exercise-induced changes in %FS (4%FS) and mean Vcf
(dmean Vcf) correlated closely with exercise duration (r=0.80, r=0.73), but this was not the case in the
mitral valve area.

Postoperatively, exercise echocardiography was also performed for 14 patients with mitral stenosis;
two of seven patients in Group I, four of five in Group II, and two in Group III showed significant
improvement in exercise tolerance after surgery. However, the other six patients showed no change in
their exercise tolerance. The former patients had positive values in 4%FS and more than 0.5 circ/sec
in 4mean Vcf during pre-operative evaluations, while, except one patient, those who did not improve
had negative 49%FS values and less than 0.5 circ/sec in 4mean Vcf.

It was concluded that the change in LV systolic function during exercise echocardiography reflects
LV functional reserve in patients with MS, and provides valuable information for evaluating the sev-

erity of, indications for and benefits from surgery for MS.
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Fig. 1. Representative M-mode echocardiograms at rest and during peak exercise.
A patient in Group I (upper panel) shows the deterioration of left ventricular systolic function dur-

ing exercise; whereas, a patient in Group III (lower panel) shows exercise-induced augmentation of
left ventricular systolic function.
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Table 1. Clinical characteristics in three groups of mitral stenosis

Groups Age Sex Rhythm NYHA Tricuspid regurgitation

(mean+SD) M:F NSR:Af I II III (=) I II III IV
I-3 min 52+8 3:11 1:13 5 9 17 5 1

(n=14)

1I-6 min 44+8 2: 8 3: 7 5 5 1 4 5

(n=10)

II1-9 min 47+8 5: 5 7:3 2 8 2 6 2

(n=10)

M=male; F=female; Af =atrial fibrillation; NSR =normal sinus rhythm; NYHA =New York Heart Association

functional class.

Table 2. Hemodynamic data in patients

with mitral stenosis and in mormal control

subjects
Mitral stenosis
Control
Group I-3 min Group II-6 min Group III-9 min
Subjects (No.) 14 10 10 10
Age (yr.) 51 + 8* 44 +8 47 7 45+7
Pulmonaryc apillary wedge pressure (mmHg) 20.3 + 6.9 16.7 +4.7 16.1 +6.6
LV end-diastolic pressure (mmHg) 119 + 2.6 11.5 +2.3 12.4 +3.7
Mitral valve pressure gradient (mmHg) 129 + 5.7 8.7 +3.6 10.1 +3.8
Mitral valve area (cm?) 1.16+ 0.34 1.29+£0.42 1.37+0.37
LV ejection fraction (%) 51.5 +12.0 60.5 +9.2 57.8 +9.2
Cardiac index (//min/m?) 2.8 £ 0.6 2.8 +0.8 2.9 +0.7

Values represent means=+standard deviations.
*. statistically different from control at p<0.05
LV =left ventricle.
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3. EZAEROKE (Fig. 2)
ERERYE (EDD) (LEBAFIC X YV IER
BTRAZTHEALEY, MS BT 3fLbAe
FickE/N Uiz, (72, MS 3BRICII R
UBRKESARR L bER R T —F, EE

{ENE P PRARE O A AR B RE ST

(cm)

6.0 1 Normal
5.0 4 — o
I ; EDD
4.04 %
.
3.0 % N
V*:&\\
NNz
\(&1 EESD
2.0 R
1.04 * P <0.05
L ] *x p <0.01
*+x P < 0.001
o] T T . Y T T T T
R Ex R Ex R Ex R Ex

Fig. 2. Left ventricular dimensions at rest and
during the peak exercise.

End-systolic dimension (ESD) decreases significant-
lyi n all MS groups (dashed lines). ESD in Group I
is greater than those of the other two groups. End-
diastolic dimension (EDD) decreases significantly dur-
ing exercise in all MS groups (solid lines). However,
there are no statistical differences among groups in
EDD at rest or during exercise.

R=rest; Ex=peak exercise.
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(Fig. 3)
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Fig. 3. Left ventricular fractional shortening (%FS: left) and mean Vcf (right) at rest and

during the peak exercise.
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Fig. 4. Correlations between exercise duration and the exercise-induced changes in LV %,
fractional shortening (left panel; 4%FS), and exercise duration and the execrise-induced
change in mean Vcf (right panel; dmean Vcf).

4% FS and dmean Vcf correlate well with exercise duration (r=0.80 and 0.73, respectively).

LUF dmean Vef & UTsRk, EBRFEERE & 0 2. (BIBSPEYIBANT S B L\ G I BRIATATR O LR
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Fig. 5. Correlation between exercise tolerance
(duration) and mitral valve area (MVA).

There is no correlation between exercise duration
and mitral valve area (r=0.19).
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Fig. 6 0EBh#mRE® XU, EBRIER DI
Ef O OB 2 RREIOF R T, HWEFE
FERRENTRT. BEH O 4%FS 1, fifwi, E
DEXE Loz L, FEREFATIADCEER
L, %FS o#EmiEs@E» o, Higicsntd
FETH o7, ¥£72, dmean Vcf  FEEDOKEIT
R LD, ER T, £, fivahc 05 Utkz
ElioisL, FHEEFATEIIFALBRE, 05
UTFaFRTIcEEEoTe

% -3

EBAFRRE S, SEATRRIOERD
SRRBAEHT LS RE T IRRE S i HA & h, EBHA
FibTa—[EiEonWTh, Z0KNiER, FEE,
BHMS O CICER EoBF AR, BICHISh
TWB™2, Fr{ ZhE CIESHAROT 2 —
Rz MS B oA L, EEMAEIC A » 5K
FBIETIHEOREBNC SOV THRE LT & 19710,

DEESHOEB TL, 1HI2REBBIRD L MS omAiTEEOREF, H—CERE, ME
hizh ol R0 ol & b 2 b T RIEFAREICERT
‘ NYHA functional class
(;':; _) Pre-op Post-op
I |
g 200 MRS 7 /S UL
z
._.:> 1-(]J i
g o [—3 min
g :, II:G m!'n
li— 9 min ¥ W
0 T T T T
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Fig. 6. Individual changes in exercise duration and mitral valve area (left panel) and in
the New York Heart Association functional class (right panel) after mitral valve surgery.

Each arrow indicates a change after surgery. Eight patients showed significant improvement in ex-
ercise duration and in clinical symptoms after surgery (solid line). Six patients showed minimal

or no improvement (dashed line) post-operatively.
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Fig. 7. Individual changes in 49FS (left panel) and 4mean Vcf (right panel) before and after

mitral valve surgery (arrows).

Patients with significant improvement after surgery show a positive value in 4%FS and 4mean
Vcf is more than 0.5 circ/sec except one patient in a pre-operative evaluation.
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