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Summary

Atherosclerosis involving the thoracic aorta frequently occurs in patients with familial hypercho-
lesterolemia (FH). In this study, we employed two-dimensional (2-D) transesophageal echocardiography
(TEE: 5 MHz) to assess atherosclerotic lesions of the thoracic aorta in 9 patients with FH (47.8+10.3
yrs) and 11 age-matched normal control subjects. Biplane TEE probe (i.e., transverse or sagittal scan
transducer) was used to permit direct imaging of the distal half of the ascending aorta. The athe-
rosclerotic lesions were classified based on the severity of the aortic wall sclerosis as intimal thickening
(I°), atheromatous plaque, (II°) and calcification (III°).

In all of the patients with FH, atherosclerotic lesions of grade I° or greater were observed parti-
cularly in the aortic arch and descending aorta, while, lesions more severe than grade I° in the thoracic
aorta were not observed in any of the control subjects. In 6 FH patients (679%,), atherosclerotic lesions
more severe than grade II° were frequently observed, which were more frequent in the aortic arch and
descending aorta than in the ascending aorta.
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We also measured the instantaneous dimensional (D) changes in the descending aorta occurring
during the cardiac cycle using M-mode echograms. The compliance index [4D/4P=(maximum D—
minimum D)/pulse pressure: mm/mmHg] in FH (0.03+0.01) was lower than that of the controls
(0.04+-0.01), while there was no significant difference in minimum D at end-diastole, which indicate
reduced aortic compliance in FH.

In conclusion, TEE with a biplane probe seemed to be a reliable approach for evaluating the
wall properties of the thoracic aorta. Even in a relatively younger FH population, the incidence of
atherosclerotic lesions in the thoracic aorta accompanied by reduced aortic compliance was signifi-

cantly higher than that in the controls.
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Fig. 1. A diagram and a series of the biplane scan echograms of the thoracic aorta obtained
using biplane transesophageal echocardiography.
As=ascending aorta; Ao=aorta; LA=left atrium; PA =pulmonary artery; AV =aortic valve.
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Fig. 2. Grading of atherosclerotic lesions (I°~1II°) in the descending aorta.
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Control

Fig. 3. Two-dimensional and M-mode echo-
grams of the descending aorta in a control sub-
ject (control) and a patient with familial hyper-
cholesterolemia (FH).
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Fig. 4. Measurements of instantaneous dimensional changes of the descending aorta.
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Do (mm)=minimum aortic dimension during a pre-ejection period; Dmax (mm)=maximum aortic
dimension during an ejection period; CPT =carotid pulse tracing; ECG =electrocardiogram; PCG=
phonocardiogram.

4D (mm)=Dmax—Do

%4D (%)=4D[Do x 100

4D|4P=4D/(pulse pressure of the brachial artery)

Table 1.

Severity of atherosclerotic lesions of the thoracic aorta in each patient with
familial hypercholesterolemia

Name (";fse) Sex Grade 3;2:21
As Arch D, D, Dg D,

T. T. 40 M 0 I 0 0 0 0 1
K. I. 58 F 0 111 11 111 111 I 13
N.T. 36 M 0 II 0 0 I 1 4
T.Y. 37 M 0 111 0 0 0 0 3
Y.Y. 52 F 0 0 1 1 I I 4
H.M. 42 M 0 I I 0 I 0 4
Y. O. 41 M 0 I I I I 0 4
S.M. 58 F I II1 111 II 1I I 12
S.T. 66 F I II1 II1 II 111 I 14
Mean 47.8 0.2 2.0 1.2 1.0 1.3 0.8 6.7
+SD 10.3 0.4 1.1 1.1 1.1 1.1 0.8 4.6

Abbreviations as in Fig. 1.
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Fig. 5. Comparisons of Do, Dmax, 4D, %4D and 4D/JP between control subjects (C) and
patients with familial hypercholesterolemia (FH).
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Fig. 6. Relationships of serum total cholesterol
levels with total scores of atherosclerotic lesions
(upper panel) and with compliance index of the
thoracic aorta (lower panel) in patients with fa-
milial hypercholesterolemia.
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