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Left ventricular diastolic dysfunction
in chronic aortic dissection.
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[Background and Objectives]

In chronic aortic dissection, compression of the true lumen by the expanded false lumen may be a
cause of left ventricular afterload elevation, which may result in diastolic dysfunction. We compared
the left ventricular diastolic function by echocardiography between those patients who had
double-barrel descending aortic dissection and those who did not.

[Methods]

Twelve patients (mean age: 61£12 years) with chronic type-B aortic dissection were enrolled in this
study. Patients in group I had double-barrel aortic dissection that had expanded the patent false
lumen and narrowed the true lumen (n=7, 58.3%) and those in group II had a wider-caliber true
lumen with a thrombosed false lumen (n=5, 41.7%). We evaluated the left ventricular diastolic
function with the transmitral flow pattern (E and A waves) with the pulsed Doppler method and flow
propagation velocity (FPV) with color M-mode Doppler images, and classified its severity into
grade-I (abnormal relaxation), grade-II (pseudonormalization) and grade-III (restriction).

[Results]

There was no significant difference between the groups in age, number of females and Marfan
syndrome, previous proximal aortic operations, and atherosclerotic risk factors such as smoking,
hypertension, diabetes mellitus, or hyperlipidemia. Coronary angiography or stress cardiac
scintigraphy was performed for all patients preoperatively. One patient in each group had ischemic
heart disease, and there was only one case with renal failure (serum creatinine > 2.0) in group IL
Furthermore, ascending and total arch replacement for type-A aortic dissection had been performed
for one case in group II. There was no history of proximal aortic dissection present in any of the
other subjects. The short-axis minimum dimension of the true lumen calculated by computed
tomography scanning at the level of the right pulmonary artery was 10.742.1 mm and 37.6+9.3 mm
in group I and group II, respectively. (p=0.002) The preoperative antihypertensive medications were
also similar and the systolic and diastolic blood pressures were not significantly different. The ankle
brachial pressure index was normal in both groups.

All patients in group II suffered grade-I diastolic dysfunction, with an E/A of less than 1.0. By
contrast, four of the seven patients in group I had grade-II diastolic dysfunction, with an FPV/E of
less than 0.6 and a pseudonormalized (>1.0) E/A ratio (p=0.081). Consequently, the E/A ratio was
higher in group I than in group II (1.16£0.39 vs 0.68+0.18: p<0.05).

[Discussion]

The association between arterial disease and LV systolic dysfunction has been well characterized.
However, the clinical significance of diastolic LV dysfunction has not been highlighted until recently,
and little is known about the association between the aortic pathology and diastolic LV dysfunction.
We evaluated the diastolic filling pattern in the patients of chronic double-barrel aortic dissection by
echocardiography. The results suggested that they had left ventricular diastolic dysfunction.
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Pulsed Dopper measurement of transmitral flow such as DT, IRT, and E/A has been widely used to
assess the left ventricular relaxation abnormality. However, pulsed Doppler-derived indexes are
affected by multiple factors, such as alterations of loading conditions. The abnormality of left

ventricular relaxation is concealed in patients with more severe diastolic dysfunction because the
transmitral flow pattern is pseudonormalized by an increased atrioventricular pressure gradient
(grade-II). In these patients, pulsed Doppler-derived indexes show poor correlations with invasive
variables of left ventricular diastolic properties. Recently, FPV measured by color M-mode Doppler
echocardiography has been used as an index of ventricular relaxation. The FPV strongly correlates
with left ventricular peak negative dP/dt and minimal pressure. Furthermore, the ratio of component
velocity E over the FPV during early filling, by correcting for the effect of left ventricular relaxation,
provides a better estimate of pulmonary wedge pressure or left ventricular end-diastolic pressure
than standard transmitral Doppler flow properties.

We divided the study population into two groups according to the presence of a patent false lumen.
In the double-barrel aorta, the true lumen is compressed by an expanded false lumen. Therefore, we
hypothesized that the left ventricular afterload is higher in group I than group II, although we did not
prove it by direct measurement of central aortic pressures or the augmentation index. Mottram et al.
reported that arterial compliance is an independent predictor of diastolic dysfunction in patients with
hypertensive heart disease and should be considered a potential target for intervention in diastolic
heart failure. Similarly, if we can correct the diastolic dysfunction by surgical intervention to enlarge
the true lumen, diastolic heart failure can be an operative indication for type-B dissection.

It is well established that LV relaxation is often abnormal in the hypertensives with or without LV
hypertrophy, suggesting that abnormal relaxation may be an early response to cardiac overload
caused by hypertension. In an experimental study using pressure-overloaded rats, Kuwahara et al.
found that transforming growth factor (TGF)-B played a causal role in myocardial fibrosis and
diastolic dysfunction through fibroblast activation after pressure overload. The fibrosis began even
before the cardiomyocyte grew in diameter. In our study population, diastolic dysfunction was
observed without an increase of left ventricular wall thickness. Our result is in accordance with the
report by Kuwahara et al, suggesting that diastolic dysfunction may precede clinical LV hypertrophy.

[Conclusion]

It is suggested that left ventricular diastolic function is severely reduced in the patients having
aortic dissection with a double-barrel and narrowed true lumen.
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in chronic aortic dissection.
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