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Summary
The feasibility of cinefluoroscopic grading of coronary calcification was tested for differential

diagnosis of ischemic cardiomyopathy (IMD) and non-ischemic myocardial disease (N-IMD) simu-
lating dilated cardiomyopathy (DCM). Twenty-seven patients with generalized hypokinesis of the
left ventricle but without localized infarction or aneurysm on two-dimensional echocardiography were
categorized as Group A of 17 cases examined by both cinefluoroscopy and coronary cineangiography
(CAG); Group B, 10 examined only by noninvasive method because of severe congestive heart
failure, old age or poor renal function. Cinefluoroscopy was recorded on 35 mm cinefilm for re-
view using a 7 inch image intensifier, 2 to 3 mA and 90 to 100 kV, in the anteroposterior, right and left
anterior oblique, and left lateral projections. We judged the degree of coronary calcification as Grade
1, calcification difficult to recognize; Grade 2, easily recognized ; Grade 3, recognized in more than
half of one coronary artery; and Grade 4, recognized in nearly the entire length of one coronary
artery. 'To obtain the calcification score, the degree was multiplied by the number of calcified main
coronary branches. IMD was defined as more than 75%, decrease in the diameter of either the left
main coronary artery or any other two major coronary vessels.
I. 'The results obtained for group A were:

1. All six cases of IMD had coronary calcification.

2. The score of IMD was 21.2+8.1; that of N-IMD, 0.18+0.39.

3. The minimum IMD score was 10 without evidence of any calcification in the non-dominant

right coronary artery.
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4. Among three cases of DCM, two scored 1 and one scored 0.
5. The sensitivity and specificity of calcification for IMD were 1009, and 81.8%,, respectively.

II. The following results were obtained in Group B, if IMD was defined as score more than 10.
1. The mean score of three IMD cases was 28+1.4, and the diagnosis was confirmed by subsequent

CAG in two of them.

2. In none of the five N-IMD cases, calcification was recognized. The diagnosis of one case was

confirmed by subsequent CAG.

3. 'The diagnosis was not confirmed in two cases who had score 3.
These results indicate that calculated scoresba sed on the severity of coronary artery calcification doc-
umented cinefluoroscopically can differentiate IMD from N-IMD both inexpensively and noninvasively.
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Fig. 1.
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Grade: 4

Schematic drawings of the degree of coronary artery calcification (right coronary

Grade 0: calcification is not observed, Grade 1: difficult to recognize, Grade 2: easily recognized,
Grade 3: recognized in more than half of one coronary artery, Grade 4: recognized in nearly the en-

tire length of one coronary aretry.

Calcification score=sum total of grade X number of main coronary branches with calcification.
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Table 1 Clinical data of 17 cases

No Cases Sex Age  Chest pain LVDd LVDs
1 IS M 41 + 60 50
2 JN M 44 — 56 48
3 KI M 55 + / /
IMD 4 RS M 64 + 65 56
5 UM F 73 + 58 50
6 KT F 73 + 55 38
7 1Y F 68 — 60 54
DCM 8 IM M 58 — 63 57
9 KY M 43 — 71 64
10 TH M 45 - 56 48
PMC
11 T™™ F 35 + 60 52
N-IMD 12 1Y M 49 — 66 60
Alcohol
13 TK M 46 + 61 48
14 SM M 57 - 62 56
HHD 15 SM M 57 - 61 55
16 MY M 41 + 60 50
Hyperthyroidism 17 SN M 46 - 66 55

CAG =coronary angiography; IMD =ischemic myocardial disease; NIMD =non-ischemic myocardial disease ;
DCM =dilated cardiomyopathy; PMC=post-myocarditic cardiomegaly; Alcohol=alcoholic heart disease; HHD
=hypertensive heart disease; LVDd=left ventricular diastolic dimension; LVDs=left ventricular systolic di- "

Table 2 Clinical data of 10 cases

Calcification
No. Cases Sex Age Biopsy RCA LAD CX
1 AT M 50 - 4 3 2
IMD 2 OK M 62 - 4 3 2
3 TT F 80 — 4 3 3
Unk 4 YY M 81 — 3 0 0
ninown 5 1K M 77 - 0 3 0
DCM 6 YH M 35 - 0 0 0
PMC 7 HK M 81 - 0 0 0
N-IMD Alcohol 8 HF F 50 — 0 0 0
HHD 9 OK F 66 + 0 0 0
Sheehan syndrome 10 WA F 53 — 0 0 0
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undergoing CAG (Group A)

Calcification CAG=75%

EF RCA LAD CX Score RCA LAD CX Biopsy
0.37 0 3 2 10 — + + -
0.37 4 3 4 33 + + + -

/ 1 2 1 12 + + + _
0.32 3 2 4 27 + + + -
0.36 2 3 2 21 + + + -
0.5 4 2 2 24 + + + -
0.27 1 0 0 1 0 0 0
0.22 0 1 0 1 0 0 0 +
0.23 0 0 0 0 0 0 0 +
0.37 0 0 0 0 0 0 0 +
0.31 0 0 0 0 0 0 0 +
0.21 0 0 0 0 0 0 0 +
0.39 0 0 0 0 0 0 0 +
0.22 0 0 0 0 0 0 0 —
0.23 0 0 0 0 0 0 0 +
0.37 0 0 0 + 0 0 —
0.37 0 0 0 0 0 0 0 +

/'mension; EF =ejection fraction; RCA =right coronary artery; LAD=left anterior descending branch; CX=
circumflex artery.

studied by the noninvasive method (Group B) (/=not performed)

Subsequent CAG

Score RCA LAD CX Chest pain LvVDd LVDs EF
27 + + + - 60 48 0.44
27 + + + - 62 54 0.3
30 / / / - / / /

3 / / / - 69 58 0.36
3 / / / - 70 65 0.16
0 - - - - 62 50 0.43
0 / / / - 58 49 0.39
0 / / / - 58 46 0.5
0 / / / + 60 50 0.37
0 / / / - 44 38 0.36
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Fig. 2. Illustrations of coronary artery calcification demonstrated by cinefluoscopy.
Calcification of the RCA (LAO: top) is grade 4; the LAD (LAO- bottom) is grade 3, and the LCX

is grade 2. As the sum total of the grade is 9, his calcification score is 27 (=9x3) according to

the formula described in Fig. 1.
RCA =right coronary aretry; LAD =left anterior descending artery; LCX =left circumflex artery.
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Fig. 3. Right coronary angiograms (top: LAO; bottom: RAO).

The RCA shows multiple significant stenoses in 4AV and 4PD branches (arrows).

RAO =right anterior oblique view; LAO =left anterior oblique view; 4AV =atrioventricular branch
of the right coronary artery; 4PD =posterior descending branch of the right coronary artery.
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Fig. 4. Left coronary angiograms (top: RAO; bottom: LAO).
The LAD shows 759, a stenosis after separating the first diagonal branch, and the LCX also shows
a 75% narrowing in its middle portion.
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Fig. 5. Left ventriculograms (RAO).

The left ventricle shows dilated cavity with diffuse hypokinesis.

Top: end-diastole; bottom: end-systole.
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