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Etiologic Evaluation of Ischemic Mitral Regurgitation Using Cardiac MRI
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Yonsei Cardiovascular Hospital, Yonsei University College of Medicine, Seoul, Korea

ABSTRACT

Background and Objectives : To evaluate the 3 dimensional geometric changes and the effect of revasculari-
zation in patients with ischemic mitral regurgitation (IMR), using cardiac magnetic resonance imaging (MRI).
Subjects and Methods : Twenty—three patients with IMR, 10 with dilated cardiomyopathy with MR (DCM-
MR) and 7 control subjects were enrolled. Hemodynamic indices, severity of MR, geometric parameters of
mitral apparatus and myocardial viability were evaluated in all patients, and re—evaluated in the IMR patients
6 months after the revascularization. Results : The mitral tenting area (TAA) (334.1£111.7 mm? vs. 222.9+
123.0 mm?, p=0.16) and the sum of the tenting angles (TA) (72.9+12.9° vs. 51.5+11.1°, p<0.001) at the mid-sys-
tolic phase were increased in the IMR compared to the DCM-MR patients. In the IMR patients, the MR se-
verity was positively correlated with the sum of the tethering lengths (r=0.522, p=0.011), LVESV (r=0.551, p=
0.006), TAA (r=0.613, p=0.002) and TA (=0.713, p<0.001). Of the 10 patients with viable myocardium, who had
been revascularized without surgical repair of the mitral apparatus, the MR severity was decreased (28.3+10.4%
vs. 16.5+7.6%, p=0.009) in 7 patients, with decreases in the sum of the tethering distances (51.2+13.9 mm vs.
40.2+9.1 mm, p=0.034), tenting area (299.2+93.8 mm® vs. 215.0+=63.6 mm?, p=0.036) and sum of the tenting an-
gles (72.9+12.9° vs.56.2+14.8°, p=0.015) 6 months after the revascularization. Conclusion : IMR was related
with the geometric change in the mitral apparatus. Cardiac MRI can be an effective tool for evaluating these
geometric changes and when formulating a treatment plan. (Korean Circulation J 2004;34(6):627-635)
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Fig. 1. Methods to measure the multiple geometric parameters (A), (B) and miral reguritant volume (B) in cardiac
MRI. Leaflet tethering distance was measured between papillary muscle (PM) tips and contralateral anterior mitral
annulus. A: fenting area and angle was measured between the leaflets and a line connecting mitral hinge points in
the midsystolic 2 and 4 chamber section, respectively. B: mitral regurgitant volume was measured by drawing of signal
void on cine gradient-echo in left atrium in the midsystolic phase. Sphericity index at the level of PM was calculated
by the ratio of the LV chamber width (W) to the height (H) of the level from the mitral annulus. MRI: magnetic resonance
imaging, APM: anterior papillary muscle, PPM: posterior papillary muscle.
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Table 1. Baseline characteristics and mitral valve geome-
fric indices

Controls  Ischemic MR DCM-MR
(n=7) (nh=23) (nh=10)
Sex
(. M/F) 5/2 15/8 7/3
Age 639+ 80 622+ 102 566+ 62*
(years)
Hypertension 9 17% et
(n)
BSA (m2) 17+ 02 17+ 03 17+ 03
MR RF (%) 371+ 135 312+ 155
LVEDV (mL) 122.9+16.4271.6+115.5% 2488+ 67.4*
LVESV (mL) 455+ 9.41922+128.1* 190.6% 53.1*
LVEF (%) 641+ 59 327+ 17.3* 236+ 38
MAA 490.4+89.2 916.4+226.0* 1075.6+ 154.6*
(mm?2)
Sum of TL 633+ 53 859+ 107¢ 87.1+ 9.6*
(mm)
TAA 109.0+63.2334.1+111.8* 222.9+123.0%"
(mm?2)
SUE'])O”A 373+ 85 729+ 129* 515+ 111+
LV SPI 12+ 02 12+ 02 15+ 02f

MR: mitral regurgitation, DCM: dilated cardiomyopathy,
BSA: body surface area, RF: regurgitant fraction, LVEDV:
left ventricular end-diastolic volume, LVESV: left ventricu-
lar end-systolic volume, LVEF: left ventricular ejection frac-
fion, MAA: mitral annulus area, TL: tethering length, TAA:
tenting area, TA: fethering angle, SPI: sphericity index. *:
p<0.05 vs. controls, 1:p<0.05vs DCM-MR
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Fig. 2. Scattergraphs showing relationships between mitral regurgitant fraction (MRF) and its determinants. Sum of
tethering distance, left ventricular end systolic volume (LVESV), tenting area and sum of tenting angle positively corre-
late with severity of mitral regurgitation. MRF: mitral regurgitant fraction.
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Fig. 3. Changes in geometric indices before and 6 months after revascularization in patients, who underwent improve-
ment of mitral regurgitation by revascularization only (n=7). MRF: mitral regurgitant fraction, TL: sum of tethering length,

TAA: tenting area, TA: sum of tenting angle.
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