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Summary

To assess differences in left ventricular (V) performance between mitral regurgitation (MR) and
aortic regurgitation (AR), exercise echocardiography was performed for 12 patients with MR and 138
patients with AR, and the results were compared with those of 11 normal subjects. These patients with
LV volume overloads were all in the NYHA class I or II. There were no differences in age or sex
distributions between the two groups. Symptom-limited submaximal exercise was performed on an
ergometer in the supine position. The results obtained were as follows:

1. LV dimensions at end-diastole (EDD) and end-systole (ESD) were greater in the diseased
groups than in the normal group. Resting EDD and ESD showed no differences between the MR and
the AR groups. There were no differences in exercise-induced increases in heart rates or elevations of
systolic blood pressures among the three groups.

2. During exercise, EDD increased and ESD decreased in the normal group, and similar results
were obtained for the MR group. However, in the AR group, EDD and ESD remained unchanged.
Ten of the 18 patients with AR had decreased ESD, and eight had unchanged or increased ESD during
exercise.

3. Resting shortening fractions were equally distributed among the three groups. During exercise,
the shortening fractions were significantly increased in the normal and the MR groups. In the AR group,
shortening fractions remained at resting values, with variable responses in individual cases. Systolic
wall thickening of the interventricular septum and the L'V posterior wall showed similar responses of
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shortening fractions.

4. The relation between the peak systolic wall stress index (PSSI) and ESD, or PSSI and the
shortening fraction revealed that exercise induced an afterload mismatch of LV performance in some

patients with AR.

Thus, though resting LV performances did not differ from each other, an afterload mismatch is
more easily induced with exercise in patients with AR than in patients with MR. This may be one of
the cause of the different clinical courses in these two groups with LV volume overloads.
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Table 1. Materials

Mitral Aortic
Normal regurgita- regurgita-
tion tion

Number 11 12 18
Age (y.0.) 37.8+7.8 40.3+12.9 42.8+10.0
Sex (M: F) 8:3 9:3 13:5
Rheumatic 0 4
Non-rheumatic 12 14

Mean+standard deviation.
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Fig. 1. Left ventricular echocardiograms in a normal subject at rest and during exercise

(33-year-old).
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Fig. 2. Heart rate and systolic blood pressure (BP) at rest and during exercise in the

three groups.
MR =mitral regurgitation; AR =aortic regurgitation; Ex=submaximal exercise.
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Fig. 3. Exercise duration in patients with
mitral regurgitation (MR) and in patients with
aortic regurgitation (AR).

Exercise duration is shorter in the AR group.
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Fig. 4. Left ventricular end-diastolic and end-systolic dimensions (EDD and ESD) at rest
and during exercise.

Resting EDD and ESD increase in the two groups with left ventricular volume overload as compared
with those of normal subjects. EDD increases significantly with exercise in patients with MR, similar
to the results in normal subjects, but it does not change with exercise in patients with AR. ESD does
not change with exercise in both the MR and AR groups, contrary to the response of normal subjects, in
whom ESD decrease with exercise. Futhermore, ESD in patients with AR shows variable responses
with exercise; decreased, unchanged or increased.
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Fig. 5. Percent shortening fractions (%SF) at rest and during exercise.

Resting % SF does not show the differences among the three groups. During exercise, it increases
significantly in the MR and in the normal groups. While, variable response is observed in patients with
AR.
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_EDD:5.5 cm, ESD:3.5cM, %SF:38% EDD:5,8cM, ESD:3.4cm, %SF:407%

Fig. 6. Left ventricular echocardiograms in a patient with mitral regurgitation (33-year-old
man).
EDD increases with exercise, but ESD is unchanged. Thus, % SF remains at the resting value.

100 watt Ex.

EDD:6.0cm, ESD:4.3cm, %SF:28%  EDD:6.2cm, ESD:3.8cm, %SF:38%

Fig. 7. Exercise echocardiograms in a patient with aortic regurgitation (18-year-old boy).
This patient shows the normal response to exercise.
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Fig. 8. Exercise echocardiograms in a patient with aortic regurgitation (33-year-old woman).

This patient shows the abnormal response. ESD increases with exercise, and %SF decreases.

bbb MR #x 403+17.0% Xbv 54.8+17.5%
~b, MEEEL R AEIREATIORKL,
AR BETIHEFIC X VR, REBLIUED T2
Lo RED, EIic 308+134% Xy 32.6
+133% ~&, BERETHo%. Fig 9 TE
(A BED BEREIINR & 7R 4. R O A
IFER DR, EHARICE Y, LEP
RS, MR i o Twie. Tab b, MR
BECEHRE L FEE, SEBHATTIC X Y BEEHICRE
45941349 X v 622+15.0% ~LAEICHIK
L7zolcK L, AR BEZEFIC X 0 8% i8R,
RERNLFED TS L0028, 46.5+13.4% 2
524+243% &, AR ARAEERD R
noiz.

5. SEFERE OGRS &L EEIERIAE, £
EREMREL OBK

IHESIBEIS S 2 Quinones 570D )5 i X D
peak systolic stress index (PSSI) & L Tskw,
BATOIREL L, ERIHEARNIR, ESsRH0
RrzFhFhWH L. +74bb Figo 10 R
+ e <, HElNCEBIARIC X 5 EBEIGHE ARG
(ESD) & ZEEREMR (% SF) 0% LfE, Hehhic

PSSI oZ5{bffiz & »7=. ESD, PSSI BifRic
T, AR B3 MR B UIEBHETRTIC X 2[R
iz PSSI o#kicxt L, ESD o#ik2 kb
KEWFIRER Sh. £7- % SF, PSSI #%
ZBWwTiE, AR iz PSSI o#EKicx LMR
ol X v EF IR 2 EfE % Bk
F2bt AR BECTIEBIANIC X 5 HARHK
ekt L, A s IESREOK T, MR B
FELEHT, BAWMAES S RE ST

£ ®

MR & AR # Z ofRERs L O FH O X
Y ol L7213 % 0. MR OO R e RER
b, Wi ERc b v RIB A REEZ R 23, AR
AMICHETT 5. MR TREREERICX S
ERERREHIEROBDIC I > TH AT IZET L,
AR TERBEAFZED LAawY. L - Tl
O AREEIR 2SHFEL L 72 R 1 3O RE D BRI IC
FE&®, AR (3 MR 2L, ZEE#EENMET
HEVHIMEOL BB, L LSEIORX O
ATk b a—[iC BT % L EERNED
BV ESEREHERICB W TR 2 3 2 v

~ale

— 129 —



M, e, Wk, @

% wALL THICKENING (1VS)

100
MR

75 /

oo =
. ==

25 ] / 1 *—l

L P<0.001 —I
0 ! -
Rest Ex. Rest

, % wALL THICKENING (PW)
MR

7
Z

Vi

Y

y
ik i %%%

:
- ag L d ;
P 0.02f |

— NS

o + + +
Fost Ex. Pest

Fig. 9. Systolic percent wall thickenings of the interventricular septum (IVS) and the left
ventricular posterior wall (PW) in the three groups at rest and during exercise.

Systolic percent wall thickenings in both the IVS (upper) and PW (lower) increase significantly with
exercise in the MR and the normal groups. While, in the AR group, it does not increase and shows

variable responses.
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Fig. 10. Correlation between changes in ESD
and in peak systolic wall stress (PSSI) during
exercise (upper), and between changes in %SF
and in PSSI (lower) in the two groups with left
ventricular volume overload.

With increasing PSSI during exercise, many pa-
tients show an increased ESD and a decreased
%SF in the AR group, as compared with those in
the MR group.
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