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Introduction
Hypertension is on of the most important contributors to this increased cardiovascular risk in aortic
coarctation.1;2 Organ damage involving left ventricular hypertrophy (LVH) and an increased LV mass
are therefore often found in CoA. However, extensive LVH has also been described in neonates after
early repair and in normotensive CoA, which suggests that the LV abnormalities might have a more
developmental origin, which has been previously suggested.3 5 In general two different types of
cardiomyopathies can be distinguished. In patients with hypertrophic cardiomyopathy LVH has a
genetical origin, whereas in patients with aortic valve stenosis (AS) or hypertension, LVH is caused by
pressure overload. Discrimination between cardiomyopathies can readily be made with cardiac MRI
(CMR) as cardiomyopathies often show distinct patterns of fibrosis.6;7 The aim of this study is to
investigate the presence and pattern of LV fibrosis in CoA, which may render support to the
hypothesis of a developmental defect of the left ventricular myocardium.

In 2008 twenty seven consecutive adult CoA patients underwent late gadolinium enhanced
cardiovascular magnetic resonance imaging (CMR), echocardiography and 24 hour ambulatory blood
pressure monitoring (ABPM). The CONCOR database, the Dutch registry and DNA bank for adult
patients with congenital heart disease, was used to identify eligible patients.8 The Medical Ethics
Committee approved the protocol, and informed consent was obtained. The study protocol conforms
to the ethical guidelines of the 1975 Declaration of Helsinki as reflected in a priori approval by the
institution's human research committee. Hypertension was defined as a mean daytime blood
pressure of 135/85 mm Hg or higher. CMR imaging was performed using a 1.5 Tesla scanner
(Siemens Avanto, Erlangen, Germany). Late gadolinium enhancement images covering the LV were
acquired 10 minutes after intravenous injection of intravenous gadolinium with a segmented
inversion recovery sequence with an inversion time optimized to null. Normal myocardial signal (TI
between 200 ms and 300 ms) was defined as myocardial areas with signal intensity above the
average of apparently normal myocardium plus 2 standard deviations. Image analysis were
performed by one radiologist and focused on the presence of LV fibrosis. Residual aortic valve
gradients were assessed.9 Left ventricular mass was calculated from M mode echocardiography
tracings, using the Devereux formula, and indexed for body surface area (BSA). An increased LV mass
was defined as 101 g/m² for women and 117 g/m² for men.

Of all patients 16 (59%) were male, mean age was 34 years (range 11 57 yrs) and mean age
after repair was 7.0±8.6 years. Repair by resection and end to end anastomosis was performed in
eighteen patients (67%). Ten patients (37%) had hypertension based on ambulatory blood pressure
monitoring. An increased LV mass was found in 16 patients (59%). 15 (56 %) patients were diagnosed
with BAV. Aortic valve stenosis was found in 8 patients (all BAV patients). (Table 1) The presence of
LV fibrosis could not be detected with late gadolinium cardiovascular Magnetic Resonance Imaging
(CMR) in all 27 adult post coarctectomy patients.
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LV fibrosis as detected by late gadolinium CMR imaging could not be detected in CoA, despite the
high prevalence of hypertension, left ventricular hypertrophy and the former circumscript narrowing
of the aortic lumen. Despite successful surgery in CoA, 20 to 40% of the patients develops arterial
hypertension after repair.1 An increased LV mass and differences in systolic and diastolic LV function
have been observed in both those CoA patients with and without hypertension and even in the
absence of restenosis. These findings suggest that an aortic coarctation might be part of an extensive
developmental disorder including the left ventricle.3 5;10 Despite this hypothesis, previous studies
have shown a strong correlation between LV mass and the carotid intima media thickness in CoA,
both markers for target organ damage due to hypertension.10 These findings suggest that the
occurrence of left ventricular pathology in CoA is certainly related to the high prevalence of
hypertension. Surprisingly, LV fibrosis could however not be detected in CoA despite the high
prevalence of hypertension, increased LV mass and aortic valve stenosis. As LV fibrosis is often found
in genetically determined hypertrophic cardiomyopathies the current findings do not support the
hypothesis that aortic coarctation might be part of an extensive developmental disorder including
the left ventricle.6;7 Our findings suggest that LVH in CoA is largely hemodynamically driven, whereas
the damaging effect of pressure overload due to hypertension or aortic valve stenosis with regard to
the occurrence of LV fibrosis seems to be limited. Moreover, the absence of previous intracardiac
surgery and cyanosis after birth, and early coarctation repair might preserve the elastic properties of
the aorta and prevent LV damage and fibrosis. These findings suggest that the prognosis regarding
left ventricular failure is relatively good in these patients.
 

Table 1. 

n = 27

34

Male 16 59%

3 11%

15 56%

16 59%

19

93%
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