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Summary

We analyzed the relation of left ventricular size and performance to clinical courses and surgical
outcomes using echocardiography. Group A consisted of 19 patients with mitral regurgitation (MR)
who presented congestive heart failure of grade IIT or IV, and group B consisted of 58 patients with
MR whose cardiac function was grade I or II. Clinical follow-up spanned one to nine years, with
an average of 4.5 years. At the initial examination, the average end-diastolic LV dimension (LVDd) and
its index (LVDAI), left atrial dimension (LAD) and its index (LADI) and cardiothoracic ratios
(CTR) were significantly greater in group A (LVDd 61.2+7.1 mm, LVDdI 41.5+6.9 mm/m?, LAD
51.4+8.4 mm, LADI 35.4+11.1 mm/m2, CTR 63.4+8.6%,) than in group B (LVDd 52.0+7.9 mm,
LVDdI 35.0+6.4 mm/m2, LAD 37.2+9.6 mm, LADI 25.4+6.5 mm/m?, CTR 48.9+4.4) (p<0.001).

The LVDd and LAD were less in mitral valve prolapse than in rheumatic MR or MR due to flail
mitral valves. In rheumatic MR, congestive heart failure did not become prominent until the left ven-
tricle and atrium were markedly enlarged.

In group A, patients whose LVSVI were over 40 m//m? and LAD were over 50 mm took clinical
downhill courses under medical treatment and were referred for surgery. The risk of death (medically
or surgically) was higher in patients whose LAD, LVSVI or CTR was markedly increased (LAD>
70 mm, LVSVI>60 ml/m? or CTR>70%,). The rates of change in LAD and LVDd were 1.6 and
0.9 mm/year in group B, but they became accelerated after the onset of congestive heart failure, and
were 2.6 and 6.4 mm/year in group A. In surgical cases, the LVDd returned to the normal range
postoperatively, but their LAD remained in the abnormal range in all but one case.

We concluded that echocardiography is an indispensable method for a follow-up study of MR and
that it may be helpful in predicting individual clinical courses and surgical effects.
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Fig. 1. M-mode echocardiographic scan of the heart demonstrating left ventricular
measurements (continuous tracing).

LVDs=felt ventricular systolic dimension ; LVDd=left ventricular end-diastolic dimension ; IVST
=thickness of the interventricular septum ; PW'T =thickness of the posterior wall ; Ao =aortic root
diameter ; LAD=left atrial dimension.
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Table 1. Etiology of mitral regurgitation in
different age groups

Etiology Flail Rheu- Mitral Miscella-
mitral  matic valve neous or

Age valve fever prolapse unknown
10-20 2 4 s 1
21-30 4 8 4 2
3140 5 5 2 1
41-50 6 3 3 1
51-60 6 4 3 0
61-70 2 0 0 3
71~ 2 0 0 1

Total 27 24 17 9

Table 2. Methods and equations used in the
echocardiographic measurements of
left ventricular performance and left
ventricular mass

I. Fractional shortening of the left ventricle (LVFS)
LVDd—LVDs
LVDd
II. Mean rate of circumferential fiber shortening
(mean Vcf)
LVDd—LVDs
LVDdXE.T.
III. Left ventricular ejection fraction (EF)
LVDs?
~“fvpe
IV. Left ventricular systolic volume (LVSV)
7.0
2.4+ LVDs

x100 (%)

(circumferences/sec)

1

XLVDs® (ml)

LVDd=left ventricular end-diastolic dimension,
LVDs=left ventricular end-systolic dimension; ET =
ejection time ; LVWT =left ventricular wall thickness.

EFUT 1~9F (B 454F) TH 5. %D 35flic
SWTiE, BEEICX Y, FEATOREREC
BLTAABLIUREICSA V7 Ea—&fT, &£
FOEE, FIE, LFRE0RE, Tofliicon
TOREREH-.

Table 3. Comparison of left ventricular func-
tion between the patients with (Group
A) and without (Group B) history of
congestive heart failure (CHF)

Group A B
(Number) (19) (58)

LVDd (mm) 63.4+8.6 52.0+7.9 0.001

LVDs (mm) 37.9+49 334+6.2 0.01
AOD (mm) 27.6+5.0 28.4+4.0 0.5
LAD (mm) 51.4+84 37.2+9.6 0.001
LVSV (ml) 63.3+18.3 49.9+23.9 0.01
mean Vcf (cir-

cumferences/

sec) 1.51+0.70 1.29+0.26 0.01
EF (%) 74.0+8.5 73.1+8.0 0.5
LVFS (% 37.8+6.8 35.5+7.0 0.25
AOD/LAD 0.56+0.04 0.78+0.15 0.001
LVSVI

(m!/m?) 423+119 3194115 0.01
LVDdI

(mm/m?) 41.54+46.9 35.0+6.4 0.001
LVDsl

(mm/m?) 25.5+49 224439 0.01
AODI

(mm/m?) 19.3+3.2 18.9+29 0.5
LADI

(mm/m?) 354+11.1 25.4+6.5 0.001
CTR (%) 63.4+8.6 48.9+4.4 0.001

CTR=cardiac thoracic ratio; LVDd=left ventri-
cular end-diastolic dimension ; LVDs=left ventricular
end-systolic dimension; AOD =aortic root diameter ;
LAD=left atrial dimension; LVSV =left ventricular
end-systolic volume ; mean Vcf=mean rate of circum-
ferential fiber shortening; EF=ejection fraction;
LVFS =left ventricular fractional shortening.

LVSVI, LVDdI, LVDsI, AODI and LADI show
each value corrected by body surface area.

& R

1. CHF(+) & U CHF(-) BRIZESIT 3558
DHBEIEIE D E

MREIC I 1) 5 A OBEEIEE 1z Table 3 1R
T TH B LIEE (CTR), EERE LR
HHEIC X 5 MEM (LADI), ZEZIERIR2 o
Wiz 2 0fFsk (LVDd]) & & o&KEIcR T,
WA EZE 2T - (p>0.001). BEHR, £
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Fig. 2. LAD and LVDd in the patients with history of congestive heart failure due to mitral
regurgitation (A) (Group A), and LAD and LVDd in the patients without history of congestive
heart failure due to mitral regurgitation (B) (Group B).

In rheumatic mitral regurgitation, congestive heart failure does not become prominent until the
left ventricle and left atrium are markedly enlarged.

Abbreviations are the same as Figure 1.
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Fig. 3. The influence of LVSVI and LVDd at the initial examination of the clinical course.
Ten of 12 patients whose LVSVI is greater than 40 m!/m? take progressive clinical deterioration
under medical treatment. Seven of them are referred for surgical procedures. One is dead of congestive
heart failure and the remaining two refuse surgical intervention.
Abbreviations are the same as Table 3.
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Table 4. Clinical and echocardiographic data at the initial examination and condition in 1983

Ve 85w PG, G s G5 Gy ™ o
K.S. 36T Rh. & rup. ch, 1975 1975 111 73 1 - 52
SBE
T.Y. 30F Rh 1971 1974 I11 73 2.5 + 68
K.C. 81 F Rup.ch & SBE 1971 1976 111 76 — - 56
H.S. 56 M  Re.ch 1977 1977 111 65 1.5 - 58
O.M. 57M  Re.ch 1978 1981 II 57 — - 63
O.S. 16 F Rh & rup.ch 1973 1974 11 72 3.0 + 74
M.D. 25M Rh&re. ch 1975 1975 II 68 + 74
K.M. 29M  Rup.ch 1970 1972 II 49 1 - 64
M.M. 62M  Rup. ch 1975 1976 II 57 — + 60
T.N. 42M  Rup. ch 1977 1978 II 59 — - 60
K.M. 48M  Rup.ch 1975 1975 II 52 — - 54
M.K. S50M  Rup.ch 1980 1980 111 64 0.5 + 55
W.K. 14 F Rup. ch 1977 1977 111 77 5.0 + 50
M.U. 37M  Rup. ch 1980 1980 I11 55 — - 72
LS. 58 F Rup. ch 1978 1979 111 58 — - 55
M.M. 65M  Rup.ch 1970 1978 111 60 — - 60
W.S. 52M  Rup.ch 1976 1976 II 60 — - 58
N.E. 47 F MVP & SBE 1964 1976 111 55 — + 60
M.T. 70 M  Rup. ch 1979 1979 111 75 2 - 70

CHF =congestive heart failure ; TI=tricuspid regurgitation ; Rup. ch=ruptured chordae ; Rh =rhuematic mitral
valve disease; Re. ch=redundant chordae; MVP=mitral valve prolapse; SBE =subacute bacterial endocarditis ;

LAD(mm)

o]
8 «+
701
60 % o ot

-
5 01 X xe X $A+ o Rheumatic mitral valve disease
4 a Flail mitral valve
A”‘AA Xt . © Mitral valve prolapse
401 >< Mitral valve replacement
| Death

40 50 60 70 80 CTR(%)

Fig. 4. The influence of LAD and CTR at the initial examination of the clinical course.
Twelve patients whose LAD is greater than 50 mm had poor clinical courses. Three are dead of
congestive heart failure, seven patients are referred for surgical procedures and the remaining two refuse
surgical intervention. Three deceased patients whose LVSVI is less than 40 ml/m? showed large
CTR or huge LAD (see Fig. 3: Case 1, 2 and 3)
Abbreviations are the same as Table 3.
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of the patients with history of congestive heart failure due to mitral regurgitation

R R LS el LSV DU T o o
32 52 38 77 1.42 41 34.8 116 Dead in 1979 (CHF)
44 60 35 73 1.50 88 721 76 Dead in 1976 (CHF)
31 50 45 83 1.46 38 28.8 126 Dead in 1979 (CHF)
38 43 34 72 1.15 62 44.6 116 MVR in 1978 (dead)
39 78 38 76 1.31 66 36.1 176 MVR in 1982 (dead)
40 54 46 84 1.91 70 53.9 84 MVR in 1978 (dead)
44 60 411 79 1.45 88 57.9 90 MAP in 1976
44 50 32 67 1.05 88 47.8 130 MVR in 1981
30 44 50 83 2.17 35 25.0 140 MVR in 1976
40 58 34 70 1.85 70 48.6 100 MVR in 1978
42 52 23 52 0.74 78 44 .4 92 MVR in 1977
42 52 24 55 1.13 78 50.7 120 MVR in 1980
29 42 42 81 1.91 32 23.4 140 NYHA II
40 42 44 76 1.71 70 44.6 100 NYHA II
30 45 45 84 1.89 35 24.1 100 NYHA II
39 43 35 73 1.27 66 41.3 200 NYHA II
37 48 36 74 1.96 58 37.2 120 NYHA II
38 52 37 75 1.33 62 43.4 160 NYHA III
42 52 40 78 NYHA III

78 45.3 200

MVR =mitral valve replacement ; MAP =mitral valve annuloplasty ; fb=finger breadth.

Other abbreviations are the same as Table 3.
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LVDd (mm)
801
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1st exam1 2 3 4 5 6 7Y
Fig. 5. A: Annual changes of LVDd and surgical effects on LVDd in the patients with
a history of CHF (Group A).
y=year ; pMVR =post mitral valve replacement ; pAnP =post annuloplasty ; D(o)=died on opera-
tion; D(c) =died of CHF; CHF =congestive heart failure; LVDd=left ventricular end-diastolic
dimension.
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B: Annual changes of LAD and surgical effects on LAD in Group A.
LAD =left atrial dimension. Other abbreviations are the same as Fig. 5A.
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Fig. 6. Annual changes of LVDd and LAD, and surgical effects on these measures in the
patients without a history of CHF (Group B).

Annual changes of LAD and LVDd are smaller in Group B than in Group A (LVDd 6.4 mm/y
(A): 0.9 mm/y (B), LAD 2.9 mm/y (A): 1.6 mm/y (B)). Although LVDd is normalized in all operative
cases after the surgical procedure, regression of LAD after surgical intervention is poor in both groups.

Abbreviations are the same as Fig. 5.
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cher 518 ¢ MVR itk nEZIERYPAREOM
YoOBE R OEZNERYAR (LVSY) o
REskpl+s =072) & L T, #ifaio
LVSV i3 REAFOA TR L, OFgkiED
FIRMEhTWE ELTWS.

APFFETIE, LARLOHMHC I Y LVSV of
BERhEZRDEN-22, FoHEHMABLE LTI, B
#WiEic & 5 CHF f23 CHF(+) Bokfz 5
B, Th b OERTRIEERESBER O TIxR <,
BB OFEIC X 5 MEMLEED LR, L
B, DHHERVICE > TORENRFDL &
N3k, LDRLFIEEEEET 3 LUK
WEEL 0 Bl FE LVSV oxEZFovhho
TelEB™bFohs. 7zsL, LVSV @giuRes
JEHOTHE HETS HELLTEIAENTHY,
LVSVI %1 40 ml/m? Pl EofERFIE, B, S
MR RENLEL L .

EZEZICBE L, Shuler 519 3AERFANHE
5 (EDD<6.5 cm, ESD<4.3 cm) 0fEHF T2y
BORBYERIFTHBOICK L, EEIKOEE
@t (EDD>7.0cm, ESD>5.0cm) <ix, i
DEFHBOETHEL <, EXBERKLHEL LW
L), ThbLbLESEIKOFELIER T, IX
MM O EEREMILE ~OFHIC X 5 HATO
BAKRTFELTH Y, HBICIEROBERICE -
THAFHPERL, LHEECKTRAREICHT
ETW3B L LTS, 72 Hammermeister
523 MR o E#IAF® T4+ 5 ki, EDV )
BELRFTHS LTS, FIILEY Y

BEFAFET RO FRIE L L= 2 —F

<F# MR i3 LVEDV L ERH=R & 04EE
ZiRL, VU~ FHMEERKEICEKIT 5 LVEDV
ORI, FWHROLE 5T, DEEETLHE
BELTwa L Lk EERTRbENBIERILK
LTI, FINEER, HEERECROTM
WCHEHRTETH S LS Barnhorst 522 i
E2RB50ORTHS.

Fx okatciz, CHF(+) 8 <13 EEEEKR
R, £FEE (LVDd, LAD) i3 & Lo kT, Zic
)y <FP MR CTRFEHEOILKNR R Y ST
R E TORSERY AIEIC Fbh TZ v,
Zh BRI DRRFEN BRI 5 2,
BROWLEARETHY, LDREREL L L IcABHI
WAL, DEEEORERIRICHRPEL Iz L%
MEITRLTWS. ERILERPRIERERO
FRICK+2FAREE L 3R bRV, EFERE
TOARERIER, NRITROGHRIEETH Y,
zhnt S0mm pPLEDERFIZ MVR 2895~
ETHAH. FRMBOEEROEIZONT,
Sherrid 523 MR 22 ffliz >WTHRE L, i
B0 BiFe b 0TI, ¥ 19% oRbEED
okxtL, LDALARWLIE MR BEHITEE
¥ 2% OBYEBEDIZOLTHD ERELTY
5. ARETE I HloFHES, BEEEEL
7HH 1 BlORICERROEELE AT E
VR, WFhiZLTH, MR Ffice4 3 £E
REOHE+T2EHIKRTHS. fEkky MR i
APt sEXRERR, LEMBIE L biIcEEEE
AEREL, BLEXBRT b0 shTn
50, WRELHHEEREY £ L 5 RKOKE
Tbds. 2h 56 OERERECIIBEEEIES
Mg X VBRI N, ZhiC Xk B INMEREOREE R
ZEAbhTwaRY, BEREEZ5LTE%, MR
DEBRICE, Kie ) /ey RO, 4ET T
5LEZDLNS.

CTR nFEHIc>W\WTiE, FuB 55 3 ARBN
FHSHTICL Y Y =FHLEBRK I > v T,
CTR 28 65% ##x, LEMBIZET 5605
FAFERIT 0% LTTha EHELTWS. *
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KU, A, TIH, 35

7~ Hammermeister 203, SR> iIc5|&H %,
EZHERNAER JUCBEHEROLZ 2T, Th
DS E X CEMET hE, EBRB XUEAE
RECHETAEHRIMR S, Zh b fEERE
BoRMARRE TR 5 Lic, SoICKEEDS
WIS L 2 B LR RTW3E. SEOH A ORFT
b, DARERLFEHRFEO T L Tid, EER,
LVSVI sk & ik L TEX 2 LEBH D
LEDbh, BOBOO B BRI K22 EH
(LAD>70 mm, LVSVI>60mm, CTR>70%)
DEBMEEE L, Lo TERICEIL>FH
WBEOLBEWIRE S hic.

B #

I FAE A SER (MR) ofX@BEICR W
T, FOFEEE FEi+ 5 L CEELREFERICH,
¥k Y REFAFHRRE B HICEF, £k
) REEETHRBRNAEE IR RENEAL IS
TH5EMT, LT a - XV RHEDIERIC
Eosnwtwmatemxz. HRIOLREEH T 5
19 5 (A 88 L LFLEA L 584 (B #) T,
BB HEIE 1~ £ (B 454E) TH 5.

2R, WEEcEER (LAD) (51.448.4 %
37.249.6 mm), LADI (35.4+11.1 %t 25.4+6.5
mm/m?2), ERIEERDIE (LVD) (61.2+7.1 %
52.0+7.9 mm), LVDdI (41.5+0.9 %t 35.0+6.4
mm/m2), ORIERH (63.4+8.6% %t 48.9+4.4%)
DEFEEIL, AEEZR D (p<0.01).

DFRL*BFLAVEToREY LVDd, LAD
2y w=s# MR © 539+89mm, 41.0+
7.5 mm, g 3% Wi 2 ) © 54.4+1.6 mm, 40.4+
8.6 mm, {EiEFHEBHIT 49.2+6.5mm, 30.6+
5.6mm Th Y, MIEREBLGIA MO 2F L,
WERLEEERL, i HERTRERICHE
EEFBD RN oM. L L LVDd 60 mm LL |
T, POODREBEDRWIER 8 FIR 7 HRY v~
FHTHY, TRk LAD 50mm LI Eo 6
BIpSFEMRY U =FHETh o VY <FHRE
Db O TIROIEKR D27 0 T % TORSIEMRH

HER LEEWEmAICH - 7.

DAL H+ 5BV, LVSVI 40 ml/m?
Pk, EERE S0mm Ll EOEFIZABRERIC X
BFRARRTCHY, EREER 70mm pLE,
LVSVI 60 ml/m? L) E, 72w U 0 EERE 70%
P EoERNE, FETERR OGRS E .

EERIERYE EEROBRFERRIT, A
< 29 mm/4E, 6.4mm/4E, B BT 1.6 mm/4E,
09mm/ETHY, —BLARECHAS L, £RE,
EZOFERKIBHETH - 7.

FHFITIR, WRESERIT SFERMLL 22,
EEREI1FEBREEFLLTICEL I - T.

O a—FEix MR ofEFIZR T 3 REEL
DECEEOFHETH Y, LDREOFIEE TR
L, $-BE0RE 2D LERLBEbRT.
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