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Computed Tomographic Detection of Calcification within the
Heart and the Thoracic Aorta

Fumio Sasaki, Sukehiko Koga and Akira Takeuchi

Department of Radiology, Fujita Gakuen University School of Medicine
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The frequency and localization of cardiovascular calcification were determined by computed tomographic
study of 301 patients who were performed examination of the chest at the Fujita-Gakuen University Hospital
during the period from October 1979 to January 1981. The association between calcification and car-
diovascular disease was also studied. And the motion artifact arizing from the calcified coronary arteries was
evaluated using the heart phantom made by acrylite.

Calcification was seen in 50.2 per cent of the cases and most frequently in the aortic arch. Incidence of
calcification increased with age. Coronary artery calcification was detected in 59 cases among 250 patients over
40 years of age. In this group, the left coronary artery was involved over 90 per cent of cases and the distribution
of one, two and three vessel calcification was 54.2, 20.3 and 25.4% respectively.

Of the 14 patients with coronary artery calcification, 13 had abnormal ECG findings including 8 cases of a
ischemic heart disease, on the other hand, of the 20 cases without calcification, 10 had abnormal ECG findings
including 2 cases of ischemic heart disease.

The phantom experiment showed the similarity of motion artifact arizing from the part without
calcification but changing its contour abrutly, and from the part with coronary artery calcification. But they
were able to be differenciated by the knowledge of possible anotomy of calcification. The value of the detec-
tability of calcification was same level with that of ordinary method and lower than that supposed from the data
of autopsy findings. It might be exlained from the partial volume phenornena exaggarated by motion.
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Fig. 1 I.I. 74years old. female. myocardial infarction.

A.CT shows linear calcification between main pulmonary artery and left atrial ap-
pendage. This is left anterior descending coronary artery.
B. Calcification is seen in the right atrioventricular groove. This is right coronary ar-

tery.
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Table 1 Relation among coronary artery calcification, age and sex

Male Female Total
Age gruop - calcification o, calcification - calcification
No. | % No. % No. %
40—~49 27 3 11.1 19 1 5.3 46 4 8.7
50~59 52 9 17.3 | 16 2 125 | 68| 11 16.2
60~69 46 | 12 26.1 | 22 6 2713 | 68| 18 | 26.5
70~79 35| 13 | 311 20 8 | 40.0 | 55| 21 38.2
80 and over 8 2 | 25.0 5 3 | 60.0| 13 5 38.5
Total [168 | 39 | 23.2 | 82 20 . 24.4 | 250 | 59 23.6

Fig. 2 phantom of heart.

Arrows show respectively coronary artery calcifica-
tion.

LAD : Left anterior descending coronary artery.
RCA : Right coronary artery.
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Table 2 Relation between age and number of ves-
sels with calcification

Single Two Three
Age gruop No. ssﬁ:ﬁ?}cation x:iﬁ‘:gat\:on ::]s:i?"%Salion
No.| @ No.| @ No.| %
40—49 4 3| 75.0 1250 0 0.0
50~59 11 8 | 2.7 1 9.0 2| 183
60~69 18 8 | 44.5 6 | 33.3 4 | 22.2
70~79 21 12 | 57.2 2 9.5 7| 333
80 and over 5 1]20.0 2 | 40.0 2 | 40.0
Total 59 32 | 542 | 12 | 203 | 15 | 254
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Table 3 Relation between location of coronary ar-
tery calcification and incidence

Single vessel Two vessels
calcification calcification
Location | cases | % | Location | cases | %
o LAD
LAD * 29 90.6 RCA 4 1333
RCA
RCA ** 7 3.1 LeX 1 8.3
Wk LCX
LCX 1 6.3 LAD 1 58.4
Total 32 100 12 100

* LAD : Left Anterior Descending Branch
= ,CX . Left Circumfiex Branch
***% RCA : Right Coronary Artery
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Table 4 Relation between location of cardiovas-
cular calcification and electrocardiographic fin-
dings

No | Patient | Age | Sex‘ Location of calcification | ECG findings
(A) Coronary artery caleification positive gruop
1 | N.5. 52 M | Aorta, Three vessels LBBB
2 1.K. T8 M | Aorta, Three vessels myocardial infaretion
3| T.K. | 11 | M |LAD,LCX ST, T charge saver
4 1.8. T8 F | Aorta, MV LAD RBBE
5| T.S. | 68 | M | Aorta, LAD, RCA RBBB
6 | 5.T. T1. | M | Aorta Three vessels IRBBE
T | M.Y. T F | Aorta, Three vessels myocardial infarction
8 | 5.F. 65 M | Aorta, Three vessels myocardial infarction
9 | 5.F. 47 F | LAD slight ST, T change sever
10 | M.H. 58 F | Aorta, Three vessels normal
11 | 5.G. 86 M | Aorta, Three vessels MV | A-V Block (Incomplete)
12 | 0.K. T4 M | Aorta, LAD myocardial infarction
13 | H.Y. 17 F | Aorta, Three vessels myocardial infarction
u|KF |6 |F ST, T change
(B) Coronary artery calcification negative grucp ]
15 | 5.K. 63 M | Aorta ST, T change
16 I.K. 77 M | Aorta myocardial infarction
17 | A.Y. B4 M | Aorta IRBEB
18 | H.Y. 62 F | Aorta ST, T change
19 | 5.Y. 57 F | Aorta normal
2| s.]. 66 | M | Aorta normal
2] O.N. 53 M (=) RBBB
22| 0.8 75 M | Aorta normal
23 | S.H. 72 M | Aorta normal
24 | E.G. 85 M | Aorta normal
% | LK | ™M | M (=) normal
% | B.K. L] M | Aorta normal
2T | 5.T. T35 M | Aorta normal
28 | M.M. 60 M | Aorta premature beat (V)
29 | 1.5 T2 M | Acrta premature beat (A)
0| G-K m F | Aorta normal
a U.T. 51 M (=) normal
32 | H.T. 71 M | Aorta myecardial infarction
33 K.T. 5065 M {—=) A-V Block (Comlete)
kL K.V. 57 F | Aorta IRBEB
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Fig. 3 Evaluation of motion artifact.

Top : CT image of the phantom at rest. Only when
there was severe calcification on the phantom,
radiated artifacts arose.

Bellow : CT image of the phantom was moved re-
spectively 68.2, 88.2, 115.4 times per minute.
Where contour of the phantom suddenly changed,
motion artifacts arose from there which were
similar to the artifacts seen in the part with
calcification. Radiated artifacts arose from the
part with calcification became narrower and their
number increased, as the speed of the phantom
was increasing.
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