=871 A 199 Al43 1989

By SRAAHEAZ B A BUUAES
Aol BlAE AR B A7

davsta olzs Wahsna
f Tt 3
Nedstn onos yoistas

EEEREEEREESRE ERL R

ot

= Abstract=

Prognostic Indices after Mitral Valve Replacement in Patients
with Chronic Mitral Regurgitation

Kyu Hyung Ryu, M.D.
Department of Internal Medicine, College of Medicine, Hallym University

Byung Hee Oh, M.D,, Young Bae Park, M.D,, Yun Shik Choi, M.D,,
Jung Don Seo, M.D., Young Woo Lee, M.D.
Department of Internal Medicine, College of Medicine, Seoul National University

Chronic mitral regurgitation may be well tolerated for decades because of favorable conditions
like increased preload and decreased afterload. However, in some patients with underlying covert
myocardial dysfunction, opertive correction of mitral regurgitation may result in persistent left ventri-
cular dysfunction. Myocardial dysfunction in mitral regurgitation initially occurs subclinically and
may becoma irreversible before symptoms of congestive heart failure develop. In order to identify
latent myocardial dysfuntion, we evaluated prognostic values of several indices from patient’ s charac-
teristics, echocardiogram, cardiac catheterization data and contrast left ventriculogram in 49 patients
with chronic mitral regurgitation who received mitral valve replacement.

The patients were defined as Groups | who had improved symptoms with decreased left ventricular
end-diastolic dimension after operation and Group II who had persistent symptoms and progressed
left ventricular end-diastolic dimension, or not decreased until left ventricular end-diastolic dimension
60mm after operation.

The results were as follows :

1) There was no significant difference in age, sex, duration of symptoms, preoperative NYHA

functional status, and aortic cross clamping time during operation between Group I and Group
I
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2) There was no significant difference in echocardiographic left ventricular end-diastolic dimension
between group [ and group II. There were significantly more dilated left ventricular end-systolic
dimension of Group II than that of Group 1 and significantly more depressed fractional shortening
of Group II than that of Group [. There was significantly more increased end-systolic wall stress
of Group II than that of Group I.

3) There was no significant difference in cardiac index, mean pulmonary artery pressure, mean
pulmonary capillary wedge pressure and left ventricurlar end-diastolic pressure between Group
I and Group .

4) There were significantly more increased end-systolic volume index and end-diastolic volum
index of Group 1I than those of Group I, but no significant difference in ejection fraction between
Group 1 and Group II. There was significantly more decreased ratio of end-systolic circumferential
midwall stress to end-systolic volume index of Group II than that of Group I.

5) In Group I, end-systolic dimension, end-diastolic dimension and end-systolic wall stress were
decreased significantly after operation. In Group I, end-systolic dimension and end-systolic wall
stress were not changed after operation, but end-diastolic dimension was decreased significantly
after operation.

6) Values for combination of end-systolic left ventricular dimension greater than 28mm/m’ and
end-systolic wall stress greater than 190mmHg predicted a Group II outcome with a sensitivity
of 88.2%, a specificity of 93.8%, positive predictive value of 88.2% and negative predictive value
of 938%. Values for combination of end-systolic left ventricular dimension greater than 28mm/m’
and fractional shortening less than 32% predicted a Group Il outcome with a sensitivity of 88.2%,
a specificity of 90.6%, positive predictive value of 83.3% and negative predictive value of 935%.

According to the above results, noninvasive hemodynamic variables such as end-systolic left ventri-
cular dimension, fractional shortening and end-systolic wall stress would be useful guideline for
follow-up and determining the optimal time for surgical intervention in patients with chronic mitral
regurgitation.

KEY WORDS : Chronic mitral regurgitation * Latent myocardial dysfunction * End-systolic left ven-
tricular dimension * Fractional shortening * End-systolic wall stress.
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Table 1. Profiles of patients with chronic mitral regurgitation

Group I Group 1I Total
Patients No.(cases) 32 17 49
Age(years) 18—59 17-54 17-59
(376) (378) (37.71)
Sex(cases) M:19 M 1 M:30
F:13 F: 6 Fi19
NYHA I 10 2 12
Functional class 19 11 30
NV 3 4 7
Duration of 1-15 1-15 1-15
sumptom(years) (49) (6.4) (54)
Aortic clamping 42-115 45115 42—-115
time(min) (70.1) (69.7) (70.1)

NYHA : New York Heart Association.
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L 5 The longest measured length
D The shortest axis as derived from the longest

length and the planimetered area of the ventri-
cle

o

4A

A ; The planimetered area of the ventricle

Table 2. Calculation methods of indices used in echocardiogram

(R/Th)ed

in diastole
(R/Th)es

in systole
(R/Th)m

ness) in systole and diastole

- Radius to wall thickness ratio in diastole, EDD/(septal thickness+ posterior wall thickness)
" Radius to wall thickness ratio in systole, ESD/(septal thickness+ posterior wall thickness)

“Radius to wall thickness ratio in average(EDD+ESD)/(septal thickness+ posterior wall thick-

PSWS(mmHg) Peak systolic wall stress, (R/Th)ed multiplied by systolic blood diastole
ESWS(mmHg) Endsystolic wall stress, (R/Th)es multiplied by systolic blood pressure

MWS(mmHg)
FS(%)

Mean wall stress, (R/Th)m multiplied by systolic blood pressure
‘Fractional shortening, EDD-ESD/EDD X100

*EDD ! End-diastolic left ventricular dimension.
EDD ! End-systolic left ventricular dimension.



CF : Correction factor

Regression equation - Va=0.938Vc—5.7
Va=actual volume

Vc=calculated volume

EDV-ESV
EDV

EDV : End-diastolic volume
ESV 5 End-systolic volume

Ejection fractin(%) = X100
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P37 A44%
hs 857
a + mid wall semi-major axis(L/2+h/2) at end-sys-
tole
b 3 mid wall semi-minor axis(D/2+h/2) at end-sys-

tole
Conversion factor ; 1,332 dynes/cni /mmHg
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Fig. 1. End-systolic left ventricular dimension/BSA(ESD), end-diastolic left ventricular dimension/BSA
(EDD) and fractional shortening(FS) in group I and II.
*BSA : body surface area. ¢ : mean+ standard deviation NS : not significant



standard deviation ©|3H5 ), I & 34.8+ 5.9mm/m’ 2
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471 WA S 1F0] 4.7+ 36mm/m | [170] 481+
79mm/m 2 Fol 3 o7t ¢Sl £ETEEL 1
o] 387+6.1%, I10] 283+62%% F3 zo]7}
AAH(p<0.005) (Fig. ). FF27] ¥ stresst [T
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Fig. 2. Echocardiographical peak systolic wall stress(PSWS), end-systolic wall stress(ESWS) and mean

wall stresscMWS) in group I and II.

*NS © not significant, ¢ : mean+ standard deviation

- 690 —



i/min/m* C.L. mmHg ™ MPA mmHg M PCWP mmHg  LVEDP

afb - °
§eo o
80}
st .1 . T mof . 4of o 35}
L] o °
. 8 60 - . ico g 30 ™ L o
[ 8 X3
i go | 50F . o T30} 3 251 .
8° *-- 8 °
) o i o . 20
“ s° o 23 . o
. . 30 o |eof ki, Bpis} o
g I oo : Cot10f beegoo
10 . 0F 3 3 5 : &
1 NS - * NS © - e o R 1 2 A
;" e | ;’ L 1 :F ’l NS L ’F i NS 1
I II I I I I I I

Fig. 3. Cardiac index(C.I), mean pulmonary artery pressure(mMPA), mean pulmonary capillary wedge
pressure {MPCWP) and left ventricular end-diastolic pressure(LVEDP) in group I and II.
*NS ® not significant, ¢ * mean+ standard deviation
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Fig. 4. Cardiac angiographic end-diastolic volume index(EDVI), end-systolic volume indox(ESVD and
ejection fraction(EF) in group I and II.
*NS ! not significant, ¢ - meant standard deviation
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Fig. 5. The ratio of angiographic end-systolic circumfe-
rential midwall stress to end-systolic volume in-
dex(ESWS/ESVD) in group I and II.

*$ . meant standard deviation

+6.6mm/m 2§93 A7} gloy ST YL
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ST A& 71T Y stresse [ T2 F
#4d  160.1£206mmHgol A FE$F 1552+ 244
mmHgZ F93 Z4AE BQo(p<0005), IZE
T3 212+ 270mmHgAM F&€F 22714458
mmHg2 9§ 74§ Bo| A gA%th(Fig 6), (Table
4). 99 ARE ol g3l Tty FHol HAY
HFEAH AREA HH4H 32719073, Bd=
£ 92 FE71L o stressE o] 83t F&F 939
AAF FEA71E 2RE 5 AeAE LopEdY
(Fig. 7). #7127 28mm/m & 7|E0.2 o] grr}
23 FEF AT EFHE 2 A g
94.1% Eolk¥ 625% FHAEZEE 57.1%, &4 9
Z25v 952% 4t #5712 ¥ stress 190mmHgS
7NEo2 ogHT F ALE F¢F 43U EHES
Q&g ¢ NATE 914%, SolLE 875%, YA

Table 3. Comparison of hemodynamic indices in group I and group II

Indices Group I Group II P-value
ESD(mm/m’) 271+ 25 348+ 59 p<0.005
EDD(ma/m") 447+ 36 481+ 79 NS
FS(%) 387+ 6.1 283+ 62 p<0.005
PSWS(mmHg) 4132+ 499 395.6+ 46.2 NS
ESWS(mmHg) 168.1+ 20.6 2212+ 269 p<0.005
NWS(mmHg) 268.7+ 23.7 2973+ 354 p<0.005
CI(L/min/m) 25+ 06 26+ 06 NS
mMPA(mmHg) 280+ 124 355+ 17.0° NS
mPCWP(mmHg) 214+ 84 206+ 9.7 NS
LVEDP(mmHg) 10.7+ 64 137+ 66 NS
ESVI(ml/m) 64.8+ 229 91.2+33.7 p<0.01
EDVI(ml/m) 1706+ 424 205.8+ 35.7 p<0.01
EF(%) 600+ 83 56.3+ 104 NS
ESWS/ESVI(kdyn/cm /ml/m) 43+ 11 24+ 08 p<0.005

ESD ! end-systolic dimension/BSA, EDD : end-diastolic dimension/BSA, FS ! fractional shortening, PSWS . peak
systolic wall stress, P(R/Th)ed, ESWS : end systolic wall stress, P(R/Th)es, MWS : mean wall stress, P(R/Th)m,
CI © cardiac index, mMPA  mean pulmonary artery pressure, nPCWP : mean pulmonary capillary wedge pressure,
LVEDP ' left ventricular end-diastolic pressure, ESVI . end-systolic volume index, EDVI . end-diastolic pressure,
ESVI | end-systolic volume index, EDVI . end-diastolic volume index, EF : ejection fraction, ESWS/ESVI . end-
systolic circumferential mid-wall stress/end-systolic volume index, values are expressed as expressed as mean+ 1

standard deviation.
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Fig. 6. Pre-and postoperative echocardiographic changes of left ventricular dimensions and end- -systolic wall stress

(ESWS) in group I and II.

{ 2 - group [ preop : preoprative *p<{0.005 ESD : end-systolic dimension
O “group II postop : postoperative **not significant  EDD : end-diastolic dimension

¢ - mean+ standard error

Table 4. Comparison of postoperative changes of noninvasive hemodynamic indices in group I and group

II

Group I Group 11
Preop Postop Preop Postop
ESD(mm/m’) 271+ 25 243+ 34* 348+ 59 338+ 6. 6**
EDD(mn/m'’) 447+ 36 350+ 38* 481+ 79 445+ 69*
ESWS(mmHg) 160.1+ 20.6 1552+ 244 2211+ 270 227.1+458*

ESD ' end-systolic dimension/BSA, EDD : end-diastolic dimension/BSA,
ESWS : end-systolic wall stress, P(R/Th)es, mean+ 1 standard deviation
Preop : preoperative, Postop : postoperative *P<(0.005, **not significant
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Fig. 7. A ! Variables above 190mmHg and 28mm/m’ in ESWS and ESD respectively are more in group II than

% FS
B
5 .
00.:'..
or YL,
:‘.. 50 o0 32
30 b R
O“t ’
20} °
15+
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those in group I, which are stastistically significant.

B ! ESD above 28mm/m is more in group II than that in group I, and FS below 32% is less in group

I than that in group I, which are stastistically significant.
FS ! fractional shortening

ESWS : end-systolic wall stress, P(R/Th)es
ESD ! end-systolic dimension/BSA

Table 5. Sensitivity, specificity and predictive values of nonivasive prognostic indices

) Sensitivity Specificity Predictive values(%)
Indices
(%) (%) (+) ()

ESD>28mm/m' 94.1 62.5 57.1 95.2
ESWS>190mmHg 94.1 875 80 9.6
FS<32% 94.1 844 76.2 96.4
ESD>28mm/m'

+ 88.2 93.8 88.2 938
ESWS>>190mmHg
ESD>28mm/m’

+ 88.2 .6 833 935
FS<32% 0

ESD : end-systolic left ventricular dimension/BSA
ESWS : end-systolic wall stress, P(R/Th)es
FS ! fractional shortening
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