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O00000000000 Replacement for Chronic Mitral
Regurgitation: Optimal Timing of
Operation According to Long-Term
Recovery

goooo Hiroshi ISHITOYA, MD

Objectives. Surgical outcome for mitral regurgitation has significantly improved in recent years, so con-
sideration of the optimal operative timing to achieve long-term quality of life for the patients has become
more important. Preoperative indices that predict postoperative left ventricular function are very important
for decision of the operative timing. To reassess the optimal operative timing for mitral regurgitation, long-
term recovery of the postoperative left ventricular function was correlated with preoperative left ventricu-
lar end-systolic volume index] LVESV I

Methods. One hundred eighty-two patients with mitral regurgitation underwent standard mitral valve
replacement between January 1973 and June 1993. The patients were divided into 3 groups according to
the preoperative LVESVI: Group[J LVESVIH 100 ml/m2Cincluded 23 patients, Group I 60H
LVESVIO 100ml/m?[B1 patients and Group J LVESVI O 60ml/m?78 patients. Two-dimensional
echocardiography was performed to measure left ventricular diastolic dimension, systolic dimension, frac-
tional shortening, end-systolic wall stress and mass index before operationl prel] and 1 monthl earlyCand 3
yearS |late[after the operation.

Results. Left ventricular diastolic dimension in each group decreased in the early period, but Group
returned to the abnormal range in the late period. Left ventricular systolic dimension in Groups and O
was at the upper limit of the normal range in the early period and returned to the abnormal range in the late
period, but GroupD remained within the normal range throughout the study. Fractional shortening in al
groups decreased to the abnormal range in the early period, but only GroupO returned to the normal range
in the late period. End-systolic wall stressin GroupO tended to increase, but Groupd had no change, and
Group[ returned to the normal range during the early and late periods. Mass index in Groups and
remained within the abnormal range, but Group O returned to the normal range in the late period.

Conclusions. Long-term recovery of the left ventricular function in Group O showed a continuous deter-
ioration due to irreversible change of the left ventricular myocardium and Group O showed no significant
change. In contrast, Group[0 demonstrated a significant improvement after standard mitral valve replace-
ment. Patients with preoperative LVESVI of more than 100mi/m? have already lost the optimal timing for
surgical treatment of mitral regurgitation.
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Table 10 Patient characteristics

Groupd  Groupd  GroupO
Ond230 OnO810 0OnO780

Gendef] male: femaed 14:9 42:39 41:37

Size of valve

0 mm, meant SDC 30.3+ 1.0 29.6+ 1.4 29.0+ 1.3
Prosthesis

00SM 19 59 65
JoBS 2 9 2
OOcCcwm 1 0 5
0O CcoB 0 5 4
00os 1 2 1
ools 0 1 0
OodBv 0 5 1

Groupl : LVESVIH 100 ml/m?, GroupO : 60F LVESVI
00 100 mi/m?, Group : LVESVIO 60 mi/m?.

SJMO St. Jude Medical ; BS=Bjork-Shiley; CMO
Carbomedics; COB Central Opening Bioprosthesis; OS]
Omniscience; 1S lonescu-Shiley ; BVO Bicer-Val ; LVESVI
O left ventricular end-systolic volume index.

IomeqU O 0000 DOO0OOO0O0O0ODOoODO
goboooboobobooboobbooboon
goi10cO0pbuopooo3booonooobaeKkO
soomIOOCO0OO0O0OOO0OOOOODOOO0

200000

o010 0b000oooboooobooobooooo
000 100m/m?00 00 00230 I 60ml/m?20 O
100mi/m*0 000810 M 60mi/m?0 000 [1J 78
o@mooooobooboboocobooooooooon
435+ 1140474+ 1060529+ 9600000000
goboooooooooocoooooobooooon
Uboo0o0obOobOi4:9042:39041: 37000
ob0obOooooOofoO0onn30.3+ 1.0029.6+ 1.40
200+ 1.3mmO 000000 O00OO0O0OCOODOOO
OO0oO0ooooogdTablelDDOO

gooboooooooooboooooooooon
oobooooMOOOOoODOoOoDOOOODOOO
oobooooooooooboooooooobooon
MemDO00DO0000MMem 0000 emd O
oo0dMem@@O0OOoO0O0OO0OOODOOOODOD
oooooooooooDommmHgI O D OOODO
gooooogooosooboooooooooon
ooo

J Cardiol 2000; 36: 37—-44



Table 200 Echocardiographic data of left ventricular!
diastolic dimension

Group Prél cmO Earliyl cmO Latél cmO
oo 6.8+ 0.8 5.2+ 0.7¢ 5.6+ 0.8”
oo 6.2+ 0.9 5.0+ 0.7¢ 5.2+ 0.7¢
oo 5.6+ 0.7 4.6+ 0.7° 45+ 0.4°

Vauesare mean+ SD. " p0 0.05 vs Pre.

Explanation of the groupsasin Table 1.

Prel] preoperative period; Early( early postoperative period;
Late[] |ate postoperative period.

LVDd —a—Group |
(cm) —a—Group Il
—o—Grouplil

4 {Normal range l !

Pre Early Late

Fig. 1 Postoperative changein left ventricular diastolic
dimension
Left ventricular diastolic dimension improved to the
normal range in the early period in al groups, but
returned to the abnormal range in Group( in the late
period.
LvDdO left ventricular diastolic dimension.
Explanation of the groups and other abbreviations as in
Tables 1, 2.
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Table 30 Echocardiographic data of left ventricularl
systolic dimension

Table 40 Echocardiographic data of left ventricular
fractional shortening

Group Prél cmO Earlil cmO Latél cmO Group Prél %0 Earlyl %0 Latél %0
oad 4.7+ 0.9 3.8+ 0.6° 41+ 1.0 oo 312+ 9.1 25.6+ 9.5 254+ 6.3
oo 4.1+ 0.8 3.8+ 0.7 3.9+ 0.8 oo 33.9+ 7.8 25.4+ 6.47 27.4+ 6.37
oo 3.5+ 0.6 3.3+ 0.6 3.0+ 0.5° oo 35.9t+ 6.7 26.7+ 7.8° 33.1+ 5.8%°

Valuesare meant SD. " p[J 0.05 vs Pre.
Explanation of the groups and abbreviationsasin Tables 1, 2.

—0— Group |
—2— Group |l
—o— Group lll

LVDs 57 I
(cm) ‘

Pre Early Late

Fig. 2 Postoperative change in left ventricular systolic
dimension
Left ventricular systolic dimension returned to the
abnormal range in the late period in Groupsd andO
but remained within the normal range throughout the
study in Group( .
LVDsO left ventricular systolic dimension.
Explanation of the groups and other abbreviations as in
Tables1, 2.
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111.3+ 32.9x 10%dyn/cm?0 0 0O O 102.0+ 20.2 -
89.5+ 209x 10%yn/cm’0 000000000000

Valuesare meant SD. - pJ 0.05 vsPre, °" p[d 0.05 vs Early.
Explanation of the groups and abbreviationsasin Tables 1, 2.
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Fig. 3 Postoperative changein left ventricular fraction-
al shortening
Left ventricular fractional shortening decreased to the
abnormal range in the early period in all groups, but
returned to the normal range in the late period in only
GroupO .
FSO left ventricular fractional shortening. Explanation
of the groups and other abbreviationsasin Tables 1, 2.
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Table 50 Echocardiographic data of left ventricular!
end-systolic wall stress

Grou Pre Early Late
P 0 x 10%dyn/cm2i x 10%dyn/em2 x 10°%dyn/cmz0]
00 1418+ 364 1153t 285 1410+ 43.1
00 1211+ 329 1113+ 329  122.0+ 229

oo 102.0+ 20.2 89.5+ 20.9°7 827+ 14.6""

Valuesare meant SD. " p[J 0.05 vs Pre.
Explanation of the groups and abbreviationsasin Tables 1, 2.

200+

o | |

—o—Group |
—a—Group |l
—o—Groupllll

LVESWS
(X 10 *dyn/cri)

50

Pre Early Late

Fig. 4 Postoperative changein left ventricular end-sys
tolic wall stress
Left ventricular end-systolic wall stress tended to
increase in GroupU , showed no change in Group( ,
but returned to the normal range in Group O in the late
period.
LVESWSO left ventricular end-systolic wall stress.
Explanation of the groups and other abbreviations as in
Tables 1, 2.
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Table 6] Echocardiographic data of left ventricular
mass index

Group Prél g/m?0 Earlyl o/m?0 0 Latél g/m20

od 267.3+ 525  149.6+ 49.4"
od 226.1+ 66.7  150.0+ 36.9”
od 173.7+ 374  133.7+ 317"

156.7+ 43.1°°
145.3+ 40.0°°
124.6+ 24.6""

Valuesare meant SD. " pJ 0.05 vs Pre.
Explanation of the groups and abbreviationsasin Tables 1, 2.

350+

300

2507 —o—Group |
LV/M[ 2004 —a—Group Il
(g/m) —o—Grouplll

150

100+

50 T T T
Pre Early Late

Fig. 5 Postoperative change in left ventricular mass
index
Left ventricular mass index remained in the abnormal
range in Groups and0 , but returned to the normal
rangein Group inthe late period.
LVMI O left ventricular mass index. Explanation of the
groups and other abbreviationsasin Tables 1, 2.
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