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Summary

In order to identify the determinants for surgical procedures in mitral stenosis, we evaluated two-
dimensional echocardiographic findings of the mitral valve and subvalvular structures in 35 patients
undergoing open mitral commissurotomy (OMC) or valve replacement (MVR). As indices of a degree
of subvalvular shortening and valvular flexibility, the distance between the mitral ring and the tip of
the anterior mitral leaflet was measured by the LV long-axis view by in both midsystole (S) and early
diastole (D). As a possible major determinant for MVR, a degree of valvular calcification (C) was
semi-quantatively scored according to the extent of abnormally strong echo denisity.

In nine of 11 patients undergoing MVR, a main reason for selecting MVR was a marked thick-
ening or shortening of subvalvular structures. In patients in whom OMC was feasible, the degree of
improvement of the mitral valve area (JMVA) was assessed by the pre- and post-operative mitral
valve areas (MVA) measured on the LV short-axis view, which were averaged 0.15 and 1.38 cm2,
respectively.

Results: The index C was significantly higher in cases with MVR than those with OMC (9.2+
2.6 vs 4.7+2.3 points, p<0.001), although there was a significant overlap between these two groups

BISKRFESE AR ERE Cardiopulmonary Division, Department of Internal
*&) AEE Medicine, and *Department of Surgery, Keio Uni-
FRHEFE XS TRET 35 (T160) versity, Shinanomachi 35, Shinjuku-ku, Tokyo 160

Presented at the 23rd Meeting of the Japanese Society of Cardiovascular Sound held in Kurume, October 8-10,

1981
Received for publication November 10, 1981

— 11 —



*/ﬁ\‘! ﬂ'LU» j(ﬁ) (£

and index C did not correlate with 4AMVA in the OMC patients.

Similarly, the value S was significantly smaller in patients undergoing MVR than those under-
going OMC (1.2+0.4 vs 0.7+0.2 cm, p<0.001), though S did not correlate with AMVA.

On the other hand, the index of valve flexibility D—S was smaller in patients undergoing MVR
(0.5+0.3 vs 0.8+0.3 cm, p<0.05) and correlated well with AMVA (4MVA =0.699 x (D—S)+0.007,
R=0.678, p<0.02) in patients undergoing OMC. Furthermore, in all patients undergoing OMC with
D—S>0.8cm, AMVA was above 0.5 cm?, contrasting with AMVA of 0.5 cm? or less in 6 of 7 patients

with D—-S<0.7 cm.

Using these indices, surgical procedures were successfully predicted in another 7 prospectively
studied patients and predicted 4MVA in 4 patients was quite comparable with actual 4MVA.

It was concluded that measurements of S and D by two-dimensional echocardiography are use-
ful, 1) to predict patients requiring MVR and 2) to predict patients with inadequate JMVA in whom

OMC is surgically feasible.
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Fig. 1. Measurement of S and D on the left ventricular long axis view in a representa-
tive example who underwent mitral valve replacement.

S and D denote the distance (cm) between the mitral ring and the tip of the anterior mitral leaf-

let in mid-systole and in early-diastole, respectively.

AML=anterior mitral leaflet; PML=posterior mitral leaflet; Ao=aorta; LA=Ileft atrium. Same

abbreviations are used in the following figures.
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Fig. 2. Measurement of S and D in a representative example who underwent open mi-

tral commissurotomy.
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Table 1. Two-dimensional echocardiographic findings of the mitral valve on patients

with mitral valve replacement

Case C S (cm) D (cm) D-S (cm) MVA Pre ope (cm?)
F. T. 11 1.2 2.2 1.0 0.49
K. T. 6 1.2 2.1 0.9 0.65
T. S. 6 0.9 1.3 0.4 0.42
K. S. 8 2.0 2.2 0.2 1.05
S. T. 12 1.3 1.8 0.5 0.53
C. L 11 0.8 1.4 0.6 0.43
M. S. 1.9 2.2 0.3 1.12
C. A. 1.1 1.7 0.6 0.64
N. M. 8 1.2 1.3 0.1 0.68
Ts. Y. 9 0.8 1.2 0.4 —
Ta. Y 14 1.1 2.0 0.9 0.92
M+SD 9.2+2.6 1.234+0.40 1.76+0.40 0.54+0.30 0.69+0.25

C=calcification index; S=distance between the mitral valve ring and the tip of the anterior mitral leaflet in
systole; D=distance between the mitral valve ring and the tip of the anterior mitral leaflet in diastole; D-S=
difference between D and S; MVA=nmitral valve area; M+SD=mean+standard deviation.

Same abbreviations are used in the following tables.
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Table 2-A. Two-dimensional echocardiographic findings of the mitral valve in patients
with AMVA>0.5 cm? following open mitral commissurotomy

S D D-S MVA (cm?) MVA (cm?) 4MVA
Case c (cm) (cm) (cm)  Pre OMC Post OMC  (cm?) MR
F. M. 4 0.7 2.0 1.3 0.82 1.66 0.84 —
T. T. 9 0.9 2.0 1.1 1.10 1.68 0.58 —
K. T. 7 0.6 1.6 1.0 0.69 1.55 0.86 —
M. F. 4 0.7 1.9 1.2 0.63 1.49 0.86 —_
S. H. 4 0.4 1.6 1.2 0.50 1.17 0.67 _—
S. S. 4 0.4 1.3 0.9 0.62 2.00 1.38 —
S. K. 6 0.5 1.2 0.7 0.85 1.35 0.50 —
M=+SD 5.44+2.0 0.61+0.20 1.67+0.35 1.06+0.19 0.74+0.20 1.56+0.26 0.81+0.29
OMC=open mitral commissurotomy; 4MVA=difference between pre- and post-operative mitral valve areas;
MR = postoperative mitral regurgitation.
Table 2-B. Two-dimensional echocardiographic findings of the mitral valve in paitents
with AMVA <0.4 cm? following open mitral commissurotomy
S D D-S MVA (cm?) MVA (cm?) 4MVA
Case c (cm) (cm) (m)  Pre. OMC Post OMC  (cm?) MR
T. S. 6 1.3 1.6 0.3 1.13 1.51 0.38 +
M. W. 6 0.7 1.3 0.6 0.56 0.75 0.19 —
Y. N. 2 0.9 1.3 0.4 1.06 1.42 0.36 -
K. K. 4 0.8 1.2 0.4 0.71 0.89 0.18 —
N. K. 4 0.9 1.4 0.5 0.51 0.66 0.15 —
Y. O. 2 0.7 1.4 0.7 1.10 1.44 0.34 —
M+SD 4.0+1.8 0.88+0.22 1.37+0.14 0.48+0.15 0.85+0.28 1.11+0.39 0.274+0.09
Table 2-C. Two-dimensional echocardiographic 76 & FBRED BERKILE FLZflbHbh
findings ?f the mitral ‘valve in patients . FREFBIC LT, FTHOBLERE SR
undergoing OMC, in whom two- . N
dimensional echocardiography were EThaicbhrrbb ¥, f, FTHLWLIGHE
not recorded postoperatively. HORKIENEER-»IZ OMC BEfTTE %
Case C D D-S MVA(em?) \ip W & s gl MVR REfT4 11 415 2 filic
(em) (cm)  (cm) Pre OMC +&4, MVR &BIRLA2FhiE %5 20o R
M.T. 8 0.5 1.2 0.7 0.57 — E& LT, FFHMOBOERE, LAV LREL
HF t 10 21 11 106 - DABE DT 23K & LER TH - 7o AR 2SR
H.O 4 0.6 1.8 1.2 0.86 — —
’ SR E .
N.S. 6 0.8 1.8 1.0 0.8 — R
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L2 L OMC il odic s MVR i
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TR L iR DE B0 #kE (AMVA) % 0.4 cm?
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FRiiesk C B b iR b ok,
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Fig. 3. Calcification index (C) in the patients
who underwent mitral valve replacement
(MVR) and open mitral commissurotomy (OMC).
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Fig. 4. Systolic distance (S) between the mi-
tral ring and the tip of the anterior mitral leaflet
in patients who underwent MVR and OMC.

2. RTIEME &L CHRTEE

Fig. 4 3HTHHELE ICL 5 EfofEL L.
S # MVR fifr#lss L o8 OMC fafTl <ok
LizboThsb. MVR fEfTFHIICEH~S OMC i
THITIE S h&E<, RTHEBRVERETDHS
ZEWREhEk. HBhAED OMC BEHhORGR

Wi L= = — kI X 2R THRE L R EE

AMVA S20.8cm S<08cm
cm?
L]
10
L] ° L]
. 0.71:0.37
N=8
°
0.5 * .
1
0.32:016 °
N:=5 . .
L]
(o]

Fig. 5. MVA in two groups of patients with S
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Fig. 6. Correlation between S and 4MVA.
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Fig. 7. Index of mitral (valve mobility D—S) in
patients who underwent mitral valve replace-
ment (MVR) and open mitral commissurotomy
(OHC).
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Fig. 8. 4AMVA in two groups of patients with
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0.8 cm ki OFlIcH~ AMVA 23 1/2 PITF &k
SWERZFR L.

HTFHEROHES L OMC % o F OEHEK
#pEE (AMVA) ol &3 L (Fig. 6). m#E
ORI A E MBI 2w (0.05<p<0.1) 25, S
DRENLDIF AMVA S VERERL, S
#% 0.8 cm L _Eof T 54 4 453 AMVA 3%
0.4 cm? ki Th 5L, S 0.7cm YUTF
BT 7l 5T AMVA 22 0.5 cm? Pk
LHENRIFTH T,

1.0]

e Y=-0793x+1.140
05} e PN « ——____I=-0540, 0.1>P>0.05

]
@ c e o

]

0 0.5 1.0 15 “em
Fig. 9. Correlation between D—S and JMVA.

Fig. 7 3 LBt fEE L Lz D-S %
MVR 4741 & OMC #if74i < Lz b DT
5. MVR #ifFflic b= OMC #if74)< D—S
BARE L, FRAIBEVRIFTHE Z L &R L.
HA o OMC #if74l < O Fl TR LIcHik oF
AESERE (AMVA) 22 0.4 cm? K ofli,
IR LE 0.5cm? PLEoflic k_nwFhd
D-S »/h& < (p<0.001), D—S o/hx v lix
FHi& LT OMC MXA[EETH - T b, i oHA
EEOUEIDLE VHFTE AN LEE XA,

OMC fifFHlic 8 TH LA BIEDIEE DS
75, MVR #ififloFH+1 EHERETH5 0.8
cm FEHEL LT, ZhLofRRAsHED BT
ol b Z RIS O R B e flic T, WigET OMC
#oOFROEHEOKEE (AMVA) ZEHDH 3 2E
MERILE. D=S 2 0.8cm R of i,
0.8cm Pl Eofilictk~= AMVA 13§ 1/3 L/h&
¢ (p<0.02), KENRR ThHoT.

Fig. 9 3HLAIEHEDIEE D-S £ OMC #%
DI NEHEERE (AMVA) OB R LD
DThHB. WE MBI r=0.678 (p<0.02) LB
FCh o, D—S »0.8cm kil D1z L AMVA
2 05cm? PIFCholdizxtL, 0.8cm LLE
oFjizeF AMVA % 0.5 cm? iz Thie.

1981 49 A PpEic 4Bz MVR #21L OMC

18 —



WAL = — I X B9 T L R

Table 3. Prediction of the surgical procedure and 4MVA by two-dimensional echocardio-
graphy in patients studied prospectively

Case c S D D-S Operation ~ Operation 4MVA (cm?) 4MVA (cm?) MR
(cm) (cm) (cm) predicted  performed  predicted measured
F.S. 6 0.4 2.0 1.6 OMC OMC 1.13 0.86 —
M. O. 7 0.6 1.4 0.8 OMC OMC 0.57 0.52 —
Y. T. 7 0.8 1.6 0.8 OMC OMC 0.57 0.50 -
S. S. 4 0.5 1.8 1.3 OMC OMC 0.92 0.90 —
M. W. 13 0.9 1.6 0.7 MVR MVR — — -
F. 1. 8 0.9 1.5 0.6 MVR MVR — — -
K. A. 9 0.6 0.9 0.3 MVR MVR — — -
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