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Metalloproteinase Polymorphisms 
and Bicuspid Aortic Valves

To the Editor,

We have read with great interest and admiration 
the work of Dr Pastora Gallego on vascular disease 
of the arterial wall in congenital cardiopathies, 
recently published in the supplement that the journal 
dedicated to congenital cardiopathies in adults.1 
Of special interest was the paragraph dedicated to 
the bicuspid aortic valve (BAV), which has great 
relevance due to both its prevalence (between 0.5% 
and 2% of the population, as mentioned in the 
article) and its clinical implications. However, this 
remains a poorly understood disease with regard to 
its pathogenic mechanisms and genetic basis.

As mentioned by other authors, BAV patients also 
represents a heterogeneous population with a wide 
spectrum of symptoms.2 As Dr Gallego mentioned 
with regards to pathogeny, Fedak et al3 observed a 
reduction in fibrillin 1 content in the vascular walls 
of BAV patients. This led to increased production 
of matrix metalloproteases (MMP) capable of 
fragmenting and weakening extracellular matrices, 
which finally leads to degeneration and dilation 
of the aortic wall.3 The analysis of MMP gene 
expression in BAV patients has also been studied 
with no definitive results; on the other hand, a 
study was recently published correlating the plasma 
concentrations of matrix metaloprotease-2 (MMP-
2) with proximal dilation of the aorta in BAV 
patients.4,5

In connection with the genetic basis of BAV and 
the increased expression of MMP in the aortic wall 
of these patients, our group is currently analyzing 

The differential diagnosis is very broad and 
must include thrombus, vegetations, intracardiac 
metastases, infectious and nonbacterial thrombotic 
or marantic endocarditis as well as other sarcomas 
(unclassified spindle cell sarcomas, leiomyosarcoma, 
fibrosarcomas, malignant fibrous histiocytoma, 
mixoma). Discrimination between these pathologies 
by echocardiography may at times not give 
straightforward results. Use of a comprehensive 
MRI approach is helpful to characterize the different 
tissue components of angiosarcoma.

As in the reported case, some particular 
characteristics may help in recognizing an 
angiosarcoma on MRI: 

1. Heterogeneous signal intensity originating from 
intra-tumoural hemorrhage 

2. Heterogeneous enhancement and a cauliflower 
appearance on T1 weighted SE

3. A strong irregular enhancement appearance on 
contrast MRI
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the frequencies of various polymorphisms in the 
promoter region of the MMP-1 related to protein 
concentrations in BAV patients and a control group 
of patients with tricuspid aortic valves (TAV). To 
date, we have analyzed 72 patients with BAV and 63 
controls with TAV diagnosed by echocardiogram. 
We have analyzed -1607 1G/2G, -519 A/G and -340 
T/C polymorphisms using polymerase chain reactions 
(PCR)-restriction fragment length polymorphisms 
and then compared these with allelic, genotypic, and 
haplotypic frequencies using statistical tests. The 
BAV group was 79% males, with a mean age of 50 
(15) years in our results. Over half had significant 
aortic regurgitation; valvular stenosis was the main 
condition in the rest of the patients. Aneurysm of 
the ascending aorta (AAA) was also found in 47% of 
cases, and a previous family history was implicated 
in 12.5%, which supports the hypothesis of familial 
grouping. To date, we have found no significant 
differences in frequency between test cases and 
controls in any of the polymorphisms under study, 
nor have we found any differences in the BAV group 
between those with stenosis, regurgitation, and 
AAA.

At this point, these preliminary data indicate 
that the increase in MMP activity in the aortic 
wall of these patients is not secondary to the 
polymorphisms that we have analyzed. Our study 
continues, and we hope that in the future, with the 
analysis of other candidate genes, we can contribute 
to improving the understanding of this common 
and heterogeneous disease, of major interest to 
the general practitioner and the researcher, not 
just because of its severe complications, but also 
due to the significant lack of knowledge as to its 
pathogenic mechanisms.
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Use of a Second Device for the 
Closure of Patent Foramen Ovale 

To the Editor,

The persistence of patent foramen ovale (PFO) 
in adults has been correlated with an increased 
incidence of cryptogenic stroke or strokes of an 
undetermined etiology. Percutaneous PFO closure in 
high-risk patients or patients with recurrent strokes 
in spite of medical treatment is a feasible, safe, and 
efficient technique.1

Here, we present the case of a 52-year-old woman, 
with a history of migraines with auras, who came to 
the hospital due to a sudden left hemiparesia and right 
central facial paralysis with aphasia. The symptoms 
disappeared a few hours after admission and the 
patient recovered completely. After performing an 
echocardiogram and a 24-hour Holter test which 
showed sinus rhythm, a CT scan and nuclear 
magnetic resonance imaging showing no lesions, a 
complete coagulation study with normal results, a 
Doppler-Ultrasound of the supra-aortic trunks with 
no alterations, and a transthoracic echocardiogram 
showing the presence of PFO following bubble 
injection, the diagnosis of transient ischaemic attack 
(TIA) of an unknown etiology of the middle left 
cerebral artery was established.

This being the first episode of TIA, and since the 
patient had PFO with high-risk criteria, medical 
treatment with acetylsalicylic acid at 100 mg/ 
24 h was initiated. At 5 months, the patient suffered 
another TIA, and we decided to close the PFO.

A 33 mm CardioSeal device (Figure 1) was 
implanted as usual, with no complications. However, 
the transthoracic echocardiogram taken before 
discharge (24 hrs after implantation) showed the 
presence of a moderate residual shunt (Figure 2). In the 


