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Nonrheumatic Calcification of the Mi-
tral Valve in Patients With Stenotic
Calcified Bicuspid Aortic Valve

Hitoshi SAWADA, MD, FICC
Megumi SHIONOYA, RMS
Yoshiko SHIBATA, RMS

Keiichi AOKI, MD

Shoichi FURUTA, MD, FICC

Kazuzo KATO, MD

The pathogenesis of nonrheumatic calcification of the mitral valve was investigated by analyzing the
clinical and echocardiographic characteristics of patients with mitral valvular calcification without any
findings suggestive of rheumatic heart disease or infective endocarditis.

Calcification of the mitral valve was observed in nine patients, who all had calcified stenotic (aortic
valve area <1 cm?) bicuspid aortic valve. Calcification of the mitral valve was localized to the basal
portion of ventricular aspect of the anterior mitral leaflet and contiguous to that of the aortic valve. Mobil-
ity and thickness of the mitral leaflet was normal except for the calcified portion. Calcification of the
mitral valve was not contiguous to posterior mitral annular calcification nor was related to direction of
aortic regurgitant flow. In patients with calcified stenotic bicuspid aortic valve, calcification of the mitral
valve was not associated with location of the two aortic cusps, aortic valve area, aortic valvular peak
pressure gradient, direction of the left ventricular outflow, end-diastolic left ventricular outflow tract di-
mension, end-diastolic dimension of the aortic annulus, incidence of aortic regurgitation, calcification of
the aortic arch, or risk factors of atherosclerosis. Six patients with mitral valvular calcification had aortic
valve replacement. Preoperative coronary angiogram of these patients was normal. Calcification of the
aortic valve was on the ventricular and aortic aspects. The calcification of the aortic valve, anterior mitral
ring, or anterior mitral leaflet was not rheumatic in these six patients.

Rheumatic disease, risk factors of atherosclerosis, mechanical stress by left ventricular outflow or
aortic regurgitant flow, or mitral annular calcification did not appear to be related to mitral valvular calcifi-
cation. The distribution of aortic and mitral valvular calcification suggested that the calcification of the
mitral valve was due to progression of calcification of the bicuspid aortic valve. .
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Fig.1 Echocardiograms showing calcification (arrows) of the mitral valve

Left : Transthoracic echocardiogram of Case 4.  Right : Transesophageal echocardiogram of Case 7.
LA=left atrium; LV =left ventricle; RV =right ventricle.

Table 1 Characteristics of bicuspid aortic valve patients with calcification of the mitral valve

Varieties Case No. 1 2 3 4 5 6 7 8 9
Gender/age (yr) M/58 M/58 M/67 M/71 M/77 F/58 M/53 F/64 F/84
Location of aortic cusps R-L A-P R-L A-P A-P R-L A-P A-P A-P
Aortic valve area ( cm?) 0.4 0.8 0.6 0.3 0.2 0.4 1.0 0.7 0.2
Aortic peak pressure gradient (mmHg) 116 70 78 147 137 167 42 125 90
Aortic regurgitation = == — = i — + — =
Aortic valve replacement + -+ I =t 2 + —= = =
Pressure half time (msec) — —— 80 80 100 40 110 100 90
Mitral peak pressure gradient (mmHg) — — 3 4 4 1 6 4 4
Calcification of aortic arch == = = - - — = + +
Mitral annular calcification - - - = - = = e +
Coronary angiogram N N N N N N — — —
Hypertension — — — = i = = + =+
Hyperlipidemia = — — — = — — 4= =
Diabetes mellitus + - = = - — . + =
History of smoking = == = = = + — = =
Hyperuricemia — = — = — — — T =
Body mass index 19 21 19 20 18 24 24 26 24

Aortic regurgitation : width of aortic regurgitant flow at left ventricular outflow tract 23 mm by color flow mapping, ~Calcification of aortic arch :
calcification of the aortic arch detected by chest radiograph, Hypertension : systolic pressure =150 mmHg, diastolic pressure =90 mmHg or
under treatment, Hyperlipidemia: serum total cholesterol =220 mg/d/, HDL-cholesterol =40 mg/d/, serum triglyceride =150 mg/d/, or under
treatment, Diabetes mellitus : fasting blood glucose =120 mg/d/ or under treatment, Hyperuricemia : serum uric acid =7 mg/dl.

M=male; F=female; R-L=two cusps were located right and left; A-P=two cusps were located anteriorly and posteriorly; N=normal
coronary artery.
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Table 2 Comparison of clinical and echocardiographic characteristics
between stenotic (aortic valve area =1 cm?) calcified bicus-
pid aortic valve patients with and without mitral valve calcifi-
cation

Mitral valvular calcification

=) (+)
Number of patients 18 9
Age (yr) 68t11 6610
Gender (male/female) 10/8 6/3
Body mass index 22+3 22+3
Aortic valve area (cm?) 0.7+0.3 0.5+0.3
Aortic peak pressure gradient (mmHg) 84+42 114+42
Aortic regurgitation 4(22%) 2(22%)

Location of aortic cusps (R-L/A-P) 10/8 3/6
Left ventricular outflow tract

dimension (mm)* 21+3 20+5
Dimension of aortic annulus (mm)* 22+2 21%3
Angle between aorta and ventricular 1312 116+ 14
septum (degree)*
Calcification of aortic arch 739%) 2(22%)
Mitral annular calcification 2(11%)  2(22%)
Risk factors of atherosclerosis
Hypertension 6(33%) 3(33%)
Diabetes mellitus 6(33%) 1(11%)
Hyperlipidemia 2(11%) 3(33%)
History of smoking 739%) 1(11%)
Hyperuricemia 4(22%) 0
Risk factors =1 10 (56%) 5(56%)
Risk factors =2 8(44%) 2(22%)
Risk factors =3 5(28%) 1(11%)
Risk factors =4 2(11%) 0

Data are indicated as mean = standard deviation.

No significant differences between the two groups by Student’s ¢-test or
Fisher’s exact test at the p<0.05 level.

*Measurement obtained at end-diastole.

Definitions as in Table 1.
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