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Summary

Echocardiographic analysis was undertaken (1) to find proof of improved left ventricular posterior
wall motion after commissurotomy in cases of mitral stenosis, (2) to evaluate its postoperative change
and (3) to identify more reliable parameters for the analysis of left ventricular function during diastole.

Twelve patients with pure mitral stenosis and 4 with dominant mitral stenosis were examined
by M-mode echocardiography and phonocardiography before and after surgery. ~All patients improved
clinically after commissurotomy.

Change of heart rate was not significant after surgery. Fractional shortening improved signifi-
cantly after commissurotomy (p<0.05). Echocardiographic stroke volume and cardiac output in-
creased significantly after commissurotomy (p<<0.001).
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Three parameters, (1) maximal diastolic posterior wall velocity (max DPWYV), (2) initial filling time
to half of preceding stroke volume corrected by left ventricular end-disatolic volume (FT,,;/LVEDYV)
and (3) mean filling rate during the initial one third diastolic period (MFR,,;) were measured to evaluate
left ventricular wall motion and filling in early diastole. All these three parameters, max DPWYV,
FT,,/LVEDV and MFR,,; improved definitely after commissurotomy (p<<0.001).

We also examined the relationship between FT,/LVEDV or MFR,,; and Q-I minus II-OS
interval in the phonocardiogram pre- and postoperatively. FT,,,/LVEDV decreased and MFR,
increased proportionally with the decrease of Q-I minus II-OS interval resulting from commissurotomy.

FT,,/LVEDV and MFR,,; were also correlated with the mitral orifice size measured during
surgery. FT,;,/LVEDV decreased and MFR,,; increased proportionally with the increase of the
mitral orifice size after commissurotomy.

Our results indicated that these three parameters, max DPWV, FT,,,/LVEDV, and MFR,; are
reliable parameters to evaluate left ventricular function during diastole and these echocardiographic

analysis would be useful to evaluate left ventricular distensibility after commissurotomy.

Key words
Mitral stenosis
Echocardiography

Filling rate and time in diastole

Diastolic posterior wall motion Distensibility

Lo

&g B 22 i (MS) 12 8 v T, myocardial
factor OFEEEZ I LD LEREORENEL SR,
HEShTWw3IY,

D a—EREREHERS X 5 i1k - Tk,
MS o FifigiiciT a2 —X 2 0& L, EIER
ROBIBEE, EER 7HiEowE, EERD
WNEOE TORFIZ SR TV 3 2310718 F408
RICEZBEOIRM OB & oL LicER LT
PN BB IR L.

SEIOHEDBHYIE MS offfigic T £
BOoBZoLBL2BEL, LEEHoxx
HET2ZLTHB. iz, FOEVHE AT
A= —0FREERFL, SSICFETHIIE
WROOBREERILEHET 2 BER 2R+ 52 &
L EE L.

& EHE
197505 1978 £z YRl 2 T2 Lz MS o
BEDS L, TEGIBNT &5 0 I ES o s St
REBIEBITBAYE. 20N R 124 o &5
MS L 4fjo MS Eio MSi Th 3 (FEMIT

Table 1 £/). FinixFg 40T, B4 4,
=t 24 Th5. LERRFARS L COEM
L bz, BOBDEFIFOTH -7 EEKRI
IZiEMFETo NYHA o#fEsiEc I~ Ech

D, “TFhofbiligkicsELzRLE.

D o —[EEEIE Aloka 8 model SSD-60B
BLU SSD-110 ¢, BEOLFEIT, &<
EERELOEPREMEERIILORXENRT S
BT L. RFci3 35 mm 7oL nF
it strip chart recorder # v+, 50 %7~z 100
mm/sec TRk L. Fiff Ll = -G
i, #iRTTi Y 87, #igtcrkELL 71
ATholc. EIBFNOKE S ITFHR I HEE
RIL 7. OEEITFHEIHR cE&Z 2T, Q1R
3 & 0 11-0OS KR #3H8 L <, Wells 1o
THIIE L 7. ZSEEIBT%IC 3510 % MR8
AefE (Mi) BEOFET, OREizHIT 32U
EHHEE OREIC L VHE L.

Dxa—HoF R ESNRERSR, 1 EHEY
&, DR E» I, HEHOTLE: 2 3158
LT, 2EFD3 oD 5 x—F—% B L =
(Fig. 1).

) RHEFToOLTa—-ROy=z—<iz, EE%

—612 —



BB BT T % O IERBEDTLRIEAL

Table 1. Clinical summary of the materials
MOS (f.b.) NYHA
No. Diagnosis Age Sex ECG Commissurotomy Pre-Cx Post-Cx Pre-Cx Post-Cx Post-Cx Mi
1 MS 36 F S closed 0.7 1.5 111 II -
2 MS+HAIi 37 F Af open 0.3 1.5 111 I —
3 MS 42 F S closed 1 2 111 II-1 —
4 MS 34 F S closed 0.7 1.5 III I —
5 MSi 31 F Af open 1 2 II1 II-1 -
6 MS 42 F S closed 0.5 1.5 II 1 -
7 MS 30 F S closed 1 2 11 I —
8 MS 31 M Af open 0.7 2 III-11 I —
9 MS 37 F S closed 0.7 1.3 1I I —
10 MS 53 F S closed 0.3 2 III I —
11  MS+Ai 25 F Af open 0.5 1.5 11 I +
12 MS 46 M Af open 1.3 2.3 II I +
13 MSi 33 M S open 0.5 1.3 III-11 I —
14 MSi+Ai 47 F Af open 0.7 2 II I —
15 MS 53 M Af open 1 2 II 1 +
16 MS 58 F Af open 0.7 2.3 II 1 —

MS: mitral stenosis, MSi: dominant MS, Ai: mild aortic insufficiency (less than 2nd degree by angiogra-

phy-
ger breadth, NYHA: classification by New York Heart Association,

complication of mitral insufficiency after commissurotomy.

Table 2. Echocardiographic data

Cohn), F: female, M: male, S: sinus rhythm, Af: atrial fibrillation, MOS: mitral orifice size, f.b.: fin-
Cx: commissurotomy, Post—-Cx Mi:

HR DDR FS SV CO MFR,,; FT,;/LVEDV max DPWV
(beats/min) (mm/sec) (ml) (l/min) (ml/sec) (sec/ml) (mm/sec)
i Fo) @ Bo) (2 B (B (B B (B B (B B (B )
1 58 83 102 23.6 033 048 826 758 479 5.69 1237 166.7 2.10 1.99 43.0 59.0
2 92 85 100 297 0.23 026 545 67.3 5.01 572 8214074 1.85 0.80 113.0 127
3 68 63 17.9 300 0.44 041 8241221 560 7.69 68.4 2858 297 1.44 77.1 96.6
4 58 72 17.7 383 0.40 040 9771158 567 834 136.0 257.5 2.56 1.54 73.9 114
5 81 63 119 55.7 0.33 0.40 3891175 3.35 10.1 104.0 258.0 2.95 1.20 35.4 159
6 61 63 63 19.0 0.37 032 533 716 325 451 705 1443 4.14 2.65 50.6 150
7 62 85 33.5 528 0.41 040 78.1 656 4.84 5.58 1549 2553 2.58 1.25 72.0 122
8 76 69 219 350 030 045 750 821 570 567 854 331.8 2.65 1.16 30.0 112
9 67 87 146 306 0.25 036 749 741 5.02 6.52 107.5259.2 1.48 1.39 34.0 86.8
10 70 75 17.7 383 0.35 039 384 51.8 269 3.89 824 1578 3.57 1.99 395 78.2
11 55 80 15.3 223 035 032 1055 109.8 580 8.78 103.0 416.2 2.81 0.82 21.6 125
12 62 55 234 408 0.25 028 607 619 3.76 3.40 1343 149.4 213 1.83 38.1 98.2
13 57 77 68 338 0.6 035 5661167 3.22 890 81.0 400.9 3.94 0.86 23.0 56.0
14 89 74 181 55.8 0.32 031 460 485 4.09 3.60 1429 255.7 2.00 1.50 47.2 100
15 65 74 183 29.7 0.19 0.34 56.6 1044 3.70 7.70 193.4 397.5 1.13 0.85 47.3 93.5
16 84 78 8.7 388 0.20 0.33 545 569 4.60 4.44 189.7 219.0 1.23 1.28 351 793

HR: heart rate, DDR: diastolic descent

rate, FS: fractional shortening, SV: stroke volume, CO: cardiac

output, MFR,/3: mean filling rate during initial one third diastolic period, FT,,,/LVEDV: initial filling time
to half of preceding stroke volume, max DPWV: maximal diastolic posterior wall velocity, Pre-Cx: preoperative
stage, Post—Cx: postoperative stage.
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Fig. 1. Method.
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An echocardiogram recorded from a case of mitral stenosis (left upper), its schema (left lower), and
echocardiographic measurements and parameters (right). PCG: phonocardiogram, Car: carotid
pulse recording, LV volume curve: left ventricular volume curve obtained by echocardiography.
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Fig. 2. Change in the echocardiographic frac-
tional shortening (FS) after commissurotomy.
PRE-OP: preoperative stage, POST-OP: post-
operative stage, Ai: cases with mild aortic insuffi-
ciency, Mi: cases with mild mitral insufficiency.
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Fig. 3. Change in the echocardiographic stroke volume, heart rate and cardiac

output after commissurotomy.
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Fig. 4. Change in the maximal diastolic pos-
terior wall velocity after commissurotomy.
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Fig. 5. Change in the FT,, (left)
and corrected FT,,, (right) after
commissurotomy.

Fig. 6. Change in the MFR,,
after commissurotomy.

Fig. 7. Relationship between Q-I
minus II-OS interval and cor-
rected FT,,, (left) or MFR,  (right),
and their operative changes.
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MITRAL ORIFICE SIZE

(right), and their operative changes.
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