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Summary

To evaluate the usefulness of echocardiography for determining the optimum time for operative
intervention in aortic regurgitation, 45 patients with pure aortic regurgitation were evaluated with
serial echocardiography (mean follow-up period of 32 months). Group 1 consisted of ten patients
who were either in NYHA functional class III-IV (6 cases) or in functional class II but had
angina pectoris (4 cases) at the initial evaluation. Eight of them underwent operative procedure
and other two died prior to the surgery. Thirty-five patients (Group 2) were initially free from
such symptoms, but they developed subsequently in 12 patients. Eight of these 12 and one asy-
mptomatic patient underwent operative procedure.

Echocardiographically measured left ventricular end-systolic dimension (LVDs) and percent
fractional shortening (%FS) were strongly associated with their clinical consequences. On the initial
examination, the most sensitive measurement in distinguishing the patients who subsequently developed
symptoms (A) from those who did not (B) in Group 2 was LVDs, and it was 48.7+3.9 mm in
subgroup A and 39.3+1.8 mm in subgroup B. Five of 6 of Group 2 (83%) with LVDs greater than
55mm developed symptoms causing death or requiring operative procedure during a mean
follow-up period of 27 months. Of the 22 patients whose initial LVDs was 44 mm or less, only 4
patients (18%) developed symptoms. In 8 of 22 patients who belonged to Group 1 or subgroup
A of Group 2, LVDs was greater than 55 mm and %FS was less than 259 at the recent examina-
tions, and their clinical course was markedly poor including 3 preoperative hospital deaths, 1
operative death, 1 sudden death after discharge and 2 postoperative congestive heart failure.

The echocardiogram was also very sensitive for observation of the postoperative condition. The
patients who had good results from aortic valve replacement showed normalization of LVDs and im-
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provement of %FS, ejection fraction (EF) and mean rate of circumferential shortening (mean VcF),

though the %FS below the normal limit was rarely normalized even after successful operation.
Asymptomatic patients should be followed by echocardiography at certain intervals and operation

may be recommended whenever the LVDs reaches 55 mm and the %FS falls down below 25%.
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Table 1. Etiology of aortic regurgitation and
complaints at the initial examination

Group 1 Group 2
. TR NYHAIII~IV  NYHA I-II

Etiologic distribution or with without

angina angina
Congenitial 0 3
Rheumatic 4 15
Infective 2 5
Annulo-aortic ectasia 1 3
Syphilis 1 0
Takayasu’s arteritis 0 3
Unknown 2 6
Total 10 35

Table 2. Classification of the patients by NYHA
functional class and the patients’ age

Age\NYHA I II III v

-20
21-30
31-40
41-50
51-60
61-70
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R

JER & Mgk NYHA I~1V EoLR ek X
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1: 104, oA L2 NYHA I~II Ep
3, o (Group 2: 35 ) iz 4%, & biz Group 2 %
BiEhic Lo ERFEBR & i b o (Subgroup
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Fig. 1. M-mode echocardiographic scan of the heart demonstrating the left ventricular

measurements.
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LA=left atrium, MV =mitral valve, LVDd=left ventricular end-diastolic dimension, LVDs=
left ventricular end-systolic dimension, IVST =thickness of the interventricular septum, PWT=

thickness of posterior wall.
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Table 3. Methods and equations used in the
echocardiographic measurements of
left ventricular performance and left
ventricular mass

1. Fractional shortening of the left ventricle
(LVFS)
LVDd—LVDs
LVDd
II. Mean rate olf circumferential fiber shorten-

ing (mean VCcF)
LVDd-LVDs
~ T LVDAXET
III. Left ventricular ejection fraction (EF)
LVDs®
LVDds®
IV. Left ventricular mass
= [(LVDd+2LVWT)*—(LVDd)*] x1.05

=1-—

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

NEC4HrED, REEETS 6 4HH 5 Flic
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TRAZ LY 3 2 A ~5F 0% T Pl o HBR
¥4, AVR MffT&hi. 56 16, ##%13
» BBIC BREE KLz, 55 1 HIg BHEF <
(D12 195%), ERARESIEALEEENKT
(LVDs 62 mm, % FS 259, EF 0.48, mean VcF
0.77 circ/sec) ZH T 312 H hrb b T, BBEE
2426 5 A ERIZBIE, EREERTHE. 012
B LVDs %3 50~54 mm & - 7z 3 it 2 ] ¢
X, BOBD10 » HBIUS5EHIC FlEoH
BEE», 14lic AVR 34517 & h, 1F < Fi
BEREI L > THETS LK. %5 1 TR
BRICX VEROERHRE N RO . 12K
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Table 4. Diagram of the influence of left ventricular end-systolic dimension (LVDs) on
the clinical course of the 35 patients of Group 2

LVDs(mm) —44 45—49 50—54 55—
Initial examination 22 patients 4 patients 3 patients 6 patients
(asymptomatic)
/) Vg \"
Recent examination J >
(asymptomatic) 15 symptom free S 1|symp free | symptom free
| AVR /™ 2 symptom free

1 cerebral embolization
| sudden death
1 symptom free et |

Recent examination

1 angina
(symptomatic)

1 AVR(dead)

1 angina

2 AVR(1 dead)*+
1 AVR(dead)

1 angina

1 CHF death

LVDs : left ventricular end-systolic dimension,

AVR : Aortic valve replacement, CHF : congestive heart failure
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Table 6. Hemodynamic and echocardiographic data in patients undergone operative procedure

Hemodynamic data

. CI
Name 488X Biology e mHg) et ol (i) EF
1. M.K. 52/F Rheumatic Angina 160/6-22 3.9 205 74 0.64
2. K. T.* 38M Unknown CHF 124/0-51 3.2 282 133 0.53
3. S.K. 42/M Rheumatic Angina 128/4-16
4. H.S. 64/M  Aortitis CHF 128/0-36 2.2 370 225 0.39
5. Y.T. 58/M Endocarditis Angina 142/6-37 2.9 253 157 0.38
6. N.T. 28/M Annuloaortic Angina 126/0-24 1.8 195 111 0.43
7. H.S. 58/M Lues Angina
8. Y.S. 48/M Rheumatic CHF 139/0-8 3.7 217 154 0.28
9. M.T. 39/M Annuloaortic Angina 101/0-25 2.3 246 95 0.63
10. K.M. 47/M Infective Angina & dyspnea 158/0-8 2.8 222 169 0.24
11. Y.U. 52/M Rheumatic Angina 176/8-29 2.8 279 141 0.50
12. I.T. 43/M Unknown Angina 142/0-12 210 102 0.51
13. M. S.* 53/M Infective CHF 143/4-18 2.9
14. M. S.* 55M Infective CHF
15. U.T.* 29/M Annuloaortic CHF
16. W. H. 23/F Rheumatic Symptom free 130/0-20 245 68 0.72
17. I.T. 42/M Unknown Angina 121/11-39  2.15 286 195 0.31

Abbreviations: LVP=left ventricular pressure ;

Cl=cardiac index; EDVI=end-diastolic volume index ;

CAD =coronary artery disease; LVDd=left ventricular end-diastolic dimension; LVDs=
ferential fiber shortening; LV mass=Ileft ventricular mass; A and B=preoperative measure-
* Emergency case. No.1—No. 8 symptomatic patients at the initial examination; No. 9—No. 17 asymptomatic

- 7z. Subgroup B 3 fh o B ic ik L LVDd,
LVDs, EF cixFEEERLEbon (LVDd:
p<0.01, LVDs: p<0.01, EF: p<0.02), % FS
& mean VCF TRIEEEZ RS b -7 (% FS:
p<0.1, mean Vcr: p<0.1).
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Echocardiographic data

0,

FOAY cap  Followws ol Oy Gy BF - Nokeo G
A (B) A (B) A (B) A (B) A (B) A
— — Operative death 55 35 36 0.65 1.17 304
6 - Operative death 75 50 33.3 0.53 0.92 576
— NYHA I (96 mo) 64 (50) 48(35) 25.0(30.0) 0.58(0.66) 0.83(1.36) 185
— — CHF (24 mo) 71(70) 61 (64) 14.1( 8.6) 0.30(0.24) 0.44(0.37) 416
— - NYHA I (54 mo) 65(38) 48(20) 26.2(47.4) 0.50(0.79) 1.05(1.97) 269
— — NYHA I (23mo) 64 (48) 40(30) 37.5(37.5) 0.66(0.76) 0.96(1.29) 303
+ NYHA I (42mo) 65 (50) 53(32) 18.5(36.0) 0.37(0.74) 0.53(1.13) 503
— - CHF (66 mo) 76 (83) 64 (76) 15.8( 8.4) 0.41(0.24) 0.48(0.38) 653
— - Late death (13 mo) 85 70 17.6 0.45 0.50 570
— - NYHA I (45 mo) 70 (50) 55(38) 21.4(24.0) 0.42(0.56) 0.76(1.0) 569
33 — NYHA II (48mo)  72(60) 52(49) 27.8(18.3) 0.52(0.37) 0.75(0.63) 596
— - NYHA II (67mo) 63(70) 50 (58) 20.7(17.0) 0.41(0.43) 0.92(0.62) 337
18 - Operative death 48 33 31.3 0.67 1.01 244
NYHA I (17 mo) 73(50) 50(37) 31.5(26.0) 0.63(0.62) 1.13(0.93) 581
Operative death 78 68 12.8 0.34 0.43 616
— - NYHA I (96 mo) 62 (42) 42(29) 35.5(30.9) 0.64(0.67) 1.11(0.91) 329
— - NYHA I (15 mo) 78(65) 53(48) 32.0(26.1) 0.69(0.60) 0.87(0.72) 490

ESVI=end-systolic volume index; EF =ejection fraction; PGAV=pressure gradient across the aortic valve ;
left ventricular end-systolic dimension ; %FS=percent fractional shortening; mean Vop=mean rate of circum-
ments and postoperative measurements at the recent examination.

patients at the initial examination.

> . NEHERBIEPRE T2 &5 TORF TE,
LVDs % 55mm PIE, 222 % FS 5325% L)
T%7ix EF<0.45 7> mean Vcr<0.8 circ/sec
DIEHIT BREKEB® RRTH - 7. LVDd i34
BARROEFDOTFEEN S KT, FBREFDIE
Fle DERYIENWHBEL, FAEYLEbhk.
WBERE 12 flicon T a —FoEER
EREEH B L, itk Al #E0HEE, DAL
g, IR RBEHET 2 EREZAH LARVE
#lcik, AVR ik 3. 0HERE SREIER T
%Y, LVDd, LVDs, EF, mean VcF {3 E¥{L
Ehie. % FS L Tk, #igh % FS & T
ZoR Uiz 11 @l 2 iz #fit% % FS o IEH Lz 38
DIeDHTH ok —J, IERLHFEREZAE
+HEREH T HEH T, 24, #go LVDd,

LV FRACTIONAL
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g o
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20- ° 3
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2 AVR: Op Death |
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Fig. 2. The influence of preoperative (or pre-
mortal) LVDs and % FS on the clinical course.

Seven of 8 patients whose LVDs is greater than 55
mm and % FS is less than 25% have clinically poor
consequences.
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Fig. 3. The influence of preoperative (or pre-

mortal) LVDs and EF on the clinical course.
Seven of 8 patients whose clinical course is poor

have LVDs greater than 55 mm and EF less than 0.5.
Symbols: See Fig. 2
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Fig. 4. The influence of preoperative (or pre-
mortal) LVDs and mean Vcr on the clinical
course.

Mean VcF is also low and less than 0.8 circ/sec in
7 of 8 patients whose clinical course is poor.

LVDs o/VEiZ/h& <, E1= % FS, EF, mean
VCcF i ic e Lk o @ 2 58 1.

4. PEZEEFEIROD 35 BICH T B VERER LRk
BREBTOESIMABE L EEAREBEORS
(Fig. 6)

TR R o 35 filicds i7 5 LVDs o445k
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Fig. 5. The influence of preoperative (or pre-
mortal) LVDd and % FS.

LVDd is not as sensitive as LVDs in differen-
tiating patients with clinically poor consequence from
the other patients without it.

LV FRACTIONAL
SHORTENING (%)

501
401
301

20

*initial examination t
‘ recent examination

0 20 30 40 5 60 70 80
LVDs (mm)

Fig. 6. The changes of LVDs and % FS between
the initial examination and recent examination
in 35 initially asymptomatic patients.
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